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AIR FORCE GUIDE SPECIFICATION

SUSTENANCE AND WASTE MANAGEMENT SYSTEMS, AIRBORNE

This specification is approved for use by tbe Department of the Air Force, and is

available for use by all Departments and Agencies of the Department of Defense.

1. SCOPE

1.1 General. This specification establishes the development requirements and verifications for airborne

sustenance and waste management systems for the support of aircrew and passengers.

.

1.2 Purpose. This specification can only be med to develop a statement of work, prime item

development specification, or other documents to be used for procurement purposes when supplemental

. information relating to performance requirements of airborne sustenance and waste management systems

has been entered as required.

1.3 Use, By completing the blanks in the basic specification and by deleting inappropriate sections from

it, the project engineer tailors it to meet particular operational needs of the United Slates Air Force, as

required by a specific design or development effort.

1,4. Responsible engineering office (REO). Tbe responsible engineering office for this specification is

the Crew Systems Branch, Crew and Escape Equipment Integration Section, ASC/ENECE,

● Wright-Patterson AFB OH 45433-6503, DSN 785-7325 or Commercial (5 13) 255-2165.

2. APPLICABLE DOCUMENTS

2.1 Government documents

2.1.1 Specifications, standards, handbooks, and regulations. The following specifications, standards,

handbooks, and regulations form a part of this specification to the extent specified herein. Unless otherwise

specified, the issues of these documents are those listed in the issue of the Deparlmenl of Defense Index of

Specifications and Standards (DoDISS) and supplement thereto, cited in the solicitation (see 6.2),

(When this document is used in an acquisition, Government specifications, standards,

handbooks, and regulations called o“t in the tailored specification should be listed below.)

SPECIFICATIONS

Federal

Military

MIL-H-21303

MIL-F-87168

●
AFGS-87226

AFGS-87235..
AFGS-87240

Hot Cups, Liquid, Electric

Fire and Explosion Hazard Protection Systems, Aircraft

Oxygen Systems, Aircraft, General Specification

Emergency Escape, Aircraft

Lighting Equipment, Airborne, Interior and Exterior
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STANDARDS

Federal ●

Military

MIL-STD-12

AFOSH STD 161-9

MIL-STD-21O

MIL-STD-454

MIL-STD-461

MIL-STD-462

MIL-STD-783

M1L-STD-81O

MIL-STD-882

MIL-STD-1472

MIL-STD-1568

MIL-STD-1587

MI L-STD-1789

MI L-STD-1800

MIL-STD-1807

MI L-STD-1818

HANDBOOKS

REGULATIONS

FAR Part 25

AFR 146-15

AFR 161-35

AFR 161-44

Abbreviations for use on Drawings, and in Specifications,

Standards and Technical Documents

Exposure to Radio frequency Radiation

Climatic In formatiottto Determine Design and Test Requirements

for Military Systems and Equipment

Electronic Equipment, Standard General Requirements for

Electromagnetic Emission and Susceptibility Requirements

Electromagnetic Interference Characteristics, Measurement of

Legends for use in Aircraft Stations and on Airborne Equipment

Environmental Test Methods and Engineering Guidelines

System Safety Program

Human Engineering Design Criteria for Military Systems,

Equipment, and Facilities

Materials and Processes for Corrosion Prevention and Control

Materials and Processes Selection

Sound Pressure Levels in Aircraft

Human Engineering Performance Requirements for Systems

Crash Survivability of Aircraft Personnel

Electromagnetic Effects Requirements for Systems

Airworthiness Standards: Transport Category Aircraft

Flight Food Service Management

Hazardous Noise Exposure

Management of the Drinking Water Surveillance Program

(Unless otherwise indicated, copies of Federal and military specifications, standards, handbooks, and

regulations are available from the Department of Defense Single Stock Point, Standardization Document

Order Desk, Building4D, 700 Robbins Avenue, Philadelphia PA 19111 -5094.)

2.1.2 Other Government documents, drawings, and publications. The following other Government

documents, drawings, and publications form a part of this specification to the extent specified herein. Unless

otherwise specified, the issues are those cited in the solicitation.

(When this document isusedin an acquisition, other Government documents, drawings,

and publications called out in the tailored specification should be listed here. )

71 USC 1280 The Clean Air Act

DOD Directive 6050.9

.

●

(Copies of specifications, standards, handbooks, drawings, publications, and other Government documents

required by contractors in connection with specific acquisition fttnctions should be obtained from the ●
contracting activity or as directed by the contracting activity. )

,’
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2.2 Non-Government publications. The following document(s) form apattof this specification to the

extent specified herein. Unless othetise specified, theissues of thedocuments which are DoD adopted are

those listed in the issue of the DoDISS cited in the solicitation. Unless otherwise specified, the issues of

documents not listed in the DoDISS are the issues of the documents cited in the solicitation (see 6.2).

(When this document is used inan acquisition, non-Government documents, drawings,

and publications called out in the tailored specification should be listed here. )

The Montreal Protocol

(Non-Government standards and other publications are normally available from the organizations which

prepare or distribute the documents. These documents also may be available in or through libraries or other

informational services.)

2.3 Order of precedence. In the event of a conflict between the text of this specification and the

references cited herein, the text of this specification takes precedence. Nothing in this specification,

however, supersedes applicable laws and regulations unless a specific exemption has been obtained,

3. REQUIREMENTS

3.1 System description. The Airborne Sustenance and Waste Management Systems (ASWMS) shall

provide support for personnel in aircraft, The ASWMS is not intended to support ground, nautical, or space

operations, equipment, or systems. The ASWMS shall support aircrew members,

passengers, and other personnel in the aircraft. The ASWMS shall provide a

source of (liquid and/or solid) food service and means of (liquid and/or solid)

human, medical, and refuse waste removal and other waste control, while in flight. The

ASWMS shall provide the above services for a flight duration of hours and an onboard

duration of hours, including meal services, (with or without)
reservicing, The ASWMS (shall/shall not) provide the following sustenance and waste

management services while the air vehicle is on the ground (with/without) direct support from

the support equipment. The ASWMS shall be usable by crewmembers wearing

personal equipment and passengers wearing The ASWMS shall consist of the following

functional subsystems:

a. Sustenance management systems, The sustenance management systems consist of the equipment

and systems required to store, prepare, serve, ingest, clean up, and sanitize after sustenance,

nourishment, and refreshment for crewmembers and passengers. Requirements for this subsystem are

discussed in 3.2.1.

b. Waste management systems, The waste management systems consist of the equipment and sys[ems

necessary for the hygienic and sanitary control, storage, and removal of waste material. This includes

(human liquid and/or solid waste, medical waste, sustenance preparation, and service

waste and/or hazardous waste material). Requirements for this subsystem are discmsed in 3,2,2.

c. Sustenance or waste management spaces and compartments. These spaces and compartments are

described and discussed in 3,2.3.

d. Potable water systems. The potable water systems consist of all equipment necessary to store, treat,

sanitize, and serve potable (or drinking) water to crewmembers or passengers. Requirements for this

subsystem are discussed in 3.2,4,

3
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3.1.1 Sanitation and hygiene. The ASWMS shall meet the sanitation andlor hygiene requirements of

●
3.2 Performance requirements. The ASWMS shall meet the following performance requirements

under the conditions listed herein.

3.2.1 Sustenance management systems. The ASWMS shall contain the equipment necessary for the

completion of the sustenance preparations; for the storage of the sustenance, serving equipment, and

utensils; for the cleanup and disposal of sustenance service, ingestion, preparation, andlor storage

equipment; and for . During storage, preparation, ancf/or ingestion of sustenance in flight, the I
ASWMS andlor its associated equipment shall not interfere with any normal or emergency crew operations.

.,

3.2.1.1 Sustenance I

3.2.1.1.1 Solid sustenance. The AS WMS system shall permit and facilitate the loading, storage,

preparation, cleanup, and sanitization for (meals, flight feeding; meals, ready-to-eat (MRE);

meals, cooked frozen; cold weather rations; sandwich meals; bite–sized meals; high protein, low-residue

meals; snack meals; and/or therapeutic flight meals) as defined in AFR 146-15 and/or in

(Mil-Spec-number or other specification or standard). The ASWMS shall be capable of storing, preparing,

serving, and cleaning up after these meals. Food containers shall be The ASWMS shall

provide readily accessible storage for the following condiments: These condiments shall be in

individual serving packets and shall be readily available for tbe final preparation of the sustenance prior to

eating or drinking. ●
3.2.1.1.2 Liquid sustenance

3.2.1,1.2.1 Water. The ASWMS shall be capable of storing and dispensing gallons of

potable water to the (galley, lavatory, drinking fountain, etc.) at flow rates of

gallons per minute. There (shall/shall not) be requirements for additives to the potable water to

maintain its quality while stored in the ASWMS for hours at degrees F. The

potable water shall be delivered to the (galley and/or lavatory) basin(s) at a temperature (s) of

degrees F for the hot water faucet and degrees F for the cold water faucet.

Potable water shall also be delivered to the drinking fottntaitddispenser at degrees F. (See

3.2.4 for potable water system requirements.)

3.2.1 .1.2.2 Other liquids. Personnel transport aircraft or special purpose aircraft (i.e., those designed

primarily for the transport of Distinguished Visitors) shall provide for the preparation and dispensing of

beverages (other than water and coffee).

A
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●
3.2.1.2 Sustenance preparation

3.2.1.2.1 Preflight and post flight. Preflight and post ffight preparation procedures shall not require

more than aircrew members at tbe level more than seconds to

perform. These procedures shall require no extra tools and equipment beyond those stored within the

ASWMS,

3.2.1.2.2 In flight preparation. In flight preparation, serving, cleanup, and sanitization procedures shall

require no more than aircrew members at the level more than

minutes to prepare and serve meals for the number of personnel specified above, Sustenance for

crewmembers who cannot leave their crewstation (such as pilots of single seat aircraft) shall require removal

from the storage container and no further preparation for ingestion, For these cases, the in flight
. preparations shall not require more than one hand nor the imdivided attention of the cretwtmrnber,

3.2,1.3 Sustenance equipment. The ASWMS shall be designed to contain the equipment necessary to

support all aircrew members’ and passengers’ sustenance needs throughout all normal and emergency

operations, as required by the aircraft’s design mission. The ASWMS shall contain (list of

equipment from the following subparagraphs, such as refrigerators, ovens, coffee makers, etc.). Wherever

possible, the space provided for this equipment shall be constructed m permit similar equipment from olher

sources or vendors to replace the original devices, A minimum of (number) units from

(the same or different) vendors shall be specified for and operate with the ASWMS. The

equipment shall be removable (including power disconnection) from the ASWMS for cleaning, repair,

andlor replacement by a single crewmember, without the removal of major subassemblies,

●
(without special tools or devicesAvith standard hand tools), and without removal of the contents. However,

routine cleaning, sanitization, and maintenance activities should be performed wilhout equipment removal

and without special tools or devices, The connector for the equipment power supply to the ASWMS shall be

in accordance with 3.6. 1.6.1 and shall be readily accessible. Warnings and operating inswuc~ ions

(shall/shall not) be prominently displayed o“ all equipment, Doors for this equipment shall

have stays to prevent damage to the hinges or to adjacent eq”ipme”t a“d structures. Heat ge”era~ing

equipment, such as ovens, co ffeemakers, or refrigerators, shall have sufficient ventilation to prevent their

operation from affectirig the performance of adjacem strttct”res or equipment or the temperature of

passenger and crewmember spaces, Adjustment or reading of comrols, displays, or placards shall not

require the opening of or removal of contents from behind doors or within drawers.

3.2.1.3.1 Miscellaneous equipment

3.2. 1,3.1.1 Utensils, serving equipment, and tableware. The ASWMS shall be designed to store

(number) of (type and capacity) of utensils, serving tools, and tableware and to
facilitate the (preparation, buildup, service, cleanup, and sanitization) of meals requiring this

equipment.

3.2.1 .3.1.2 Trays. The ASWMS shall store (number) of (type) trays for use

when serving meals. The ASWMS shall facilitate inflight meal cleatmp and preparation using these trays.

Shelves, countertops, or other surfaces used to hold trays during meal buildup, cleanup, or equipment

sanitization shall hold trays without limiting access to heating or storage spaces or to trash and

●
refuse containers. Trays shall be capable of withstanding high temperate and high pressure cleaning with

cleaning agents in ground kitchen amotnatic dishwashers a“d of withstanding chemicals used to sanitize their

surfaces after use. Trays shall be designed to facilitate a rapid wipedown between uses,
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3.2.1.3.2 Refrigeration equipment. The ASWMS shall contain refrigeration equipment for

cubic feet of chilled food storage, cubic feet of frozen food storage,

quarts of chilled water per hour, cubic feet of wet ice storage, and (other

refrigeration). Each storage compartment shall be plainly Iabelled. The refrigeration equipment shall be able

to achieve and maintain degrees F internal temperature in the chillers and

degrees F in the freezer within minutes after being heat soaked for minutes at

degrees F and maintained at an exterior environment of degrees F. Any door

gaskets shall not take a permanent set, shall provide an adequate seal, shall be removable for cleaning and

replacement, and shall not inadvertently loosen or disconnect during the equipment use. Storage equipment

doors shall be adjustable to maximize the door seal effectiveness. The refrigeration equipment shall utilize

non–packing, non-hydroscopic insulation and shall be designed to prevent exterior condensation. The

refrigeration storage equipment shall incorporate a temperature indicator and a separate means of

adjustable temperature control for each compartment (chiller and/or freezer). Each individual item of

refrigeration equipment shall require no more than amperes power at volts

(direct current or Hertz) for a total of no more than amperes for all refrigeration

equipment. Insert racks in the equipment shall be able to fit the interior space and withstand the thermal

environments of both the oven and the refrigeration equipment. The equipment shall contain devices to

prevent damage in the event of an explosive decompression.

3.2.1 .3.2.1 Dry ice refrigeration. The dry ice refrigeration equipment shall have a separate

compartment for the dry ice. This compartment shall be accessible for cleaning and dry ice replacement by

a single aircrew member without the removal of major subassemblies, without special tools or devices,

(with/without) removal of the contents, and. (with/without) removal of the

refrigeration equipment from the ASWMS. This compartment shall hold enough dry ice to ensure the

refrigeration equipment maintains its temperature as required by 3.2.1,3,2, The dry ice compartment

(shall/shall not) vent to the habitable spaces of the aircraft. There shall be an

electromechanical means of ensuring forced air circulation within the chiller and freezer compartments.

3.2.1.3.2. Z Vapor cycle refrigeration. Vapor cycle refrigeration units, which utilize a liquid refrigerant

that is vaporized to generate the chilled andlor frozen interior environments and reject the cycle heat to

ambient air in a condenser, shall not exhaust the heated air from the condenser directly toward the food

preparation area, passengers, or the condenser or insulated surfaces of other refrigeration equipment. The

refrigerant used by these devices shall be All vapor cycle refrigeration equipment shall comply

with 71 USC 1280 (The Clean Air Act), DOD Directive 6050,9, and The Monlreal Protocol for the release

of chlorofluorocarb ons and hydrochloroffuoroca rbons to the atmosphere. The vapor circuit of the system

shall be protected against a rapid overpressurization in accordance with The vapor circuit shall

withstand a burst pressure of times the operating maximum pressure without failure or leakage

and a proof pressure of times the operating maximum pressure without material deformation or

yielding.

3.2.1 .3.2.3 Thermoelectric refrigeration. Those refrigeration units which utilize thermoelectric

refrigeration devices shall have two electromechanical systems to force air circulation within the chiller and

freezer compartments and over the heat sink to the aircraft interior. Both circulation paths shall have filters

installed JO ensure the air impinging upon the thermoelectric modules and heat sinks is clean to

These filters shall be easily removable by a single crewmember without disassembly of major

components of the ASWMS, without special tools or devices, and withh seconds. These filters

shall be commercially available. The heated air from the exterior heat sink shall not be exhausted directly

toward the food preparation area, passengers, or heat sink or insulated surfaces of other refrigeration

equipment.

.
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3.2.1 .3.2.4 Drink station. A chilled water drink station(s) shall be located at the This unit

shall chiIl the potable water to no more than degrees F. The refrigeration equipment shall meet

the requirements of 3.2.1.3.2.1, 3.2.1.3.2.2, or 3.2.1.3.2.3. If a galley or lavatory is part of the ASWMS,

the potable water and waste water storage (shall/shall not) be provided from that unit’s tanks.

The drink station shall be usable (with antflor without) drinking cups, as defined by

A cold CUP dispenser and waste receptacle (shalllshall not) be mounted

immediately next to the drink station. The drittk atstion shall have a means of catching and containing water

drips, misses, or spills from the water outlet. All waste and potable water plumbing shall meet the

requirements of 3.2.2.2 or 3.2.4.

3.2.1.3.3 Heating equipment. The ASWMS shall contain heating equipment for the preparation of

sustenance. Each item of heating equipment shall incorporate an of flon switch, a power indicator, and a

separate means of adjustable temperature control or timer for each compartment, when applicable. There

shall be an additional indicator to show when power is being applied to the heating equipment through the

temperature controller or timer. The equipment shall not use a flame as the heat source. Each individual

item of heating equipment shall require no more than amperes power at volts

(direct current or Henz) for a total of no more than amperes for all heating

equipment. Outside surface temperatures on all surfaces dbectly accessible to the user and all surfaces

directly handled by the user during any operation shall not exceed the requirements in 3.5.4.

3.2.1 .3.3.1 Ovens. The ovens shall be able to achieve and maintain degrees F internal

sustenance temperature within minutes. The ASWMS shall heat (cubic feet of

oven space or number of meals as previously defined). Door gaskets shall not take a permanent set, shall

provide an adequate seal, shall be removable for cleaning and replacement, and shall not inadvertently

loosen or disconnect during the equipment use. Oven doors shall be adjmtable m maximize the door seal

effectiveness. The insulation used for the ovens shall not permit the formation of areas of localized high heat

transfer. Oven heating compartments shall contain drip guards. They shall also contain devices to prevent

damage in the event of an explosive decompression, All interior components (drip guards, lights, heating

elements, fans, brackets, etc. ) shall be easily removable by a single person without tools or special

equipment and shall be cleanable with soap and water.

3.2.1 .3.3.1.1 Conventional ovens. This section includes the requirements for all types of convection,

conduction, forced air, steam, and/or radiant heat ovens. If internal fans are used, they shall operate

continuously whenever power is supplied to the unit, whether or not the heating elements are powered.

Ovens shall have a temperature indicator for each companment, Oven heating elements shall be removable

for cleaning and replacement and shall be shielded to prevent inadvertent contact by the user.

3.2.1 .3.3.1.2 Microwave ovens. Radiation external to the oven shall be no greater than the levels

allowed by Attachment 3 of AFO.SH .Wandard 161-9 throughout the item’s design life, Microwave ovens

shall contain interlocks which meet the same reference to ensure no radiation can be generated with the

door fully or partially open or insecurely latched. The microwave energy source shall be protected for up to

minutes from damage due to excessive reflected microwave radiation created by no load

operating conditions. In addition to a timer, the microwave ovens shall have an adjustable power control

from to Watta. Microwave ovens shall have uniform distribution of the microwave

energy throughout the cooking compartment. A forced air system with a replaceable filter shall be

incorporated to @taust water vapors from the cooking compartment, The compartment shall be lighted

whenever the oven is operating or the door is open. An operating instructions and warning placard shall be

conspicuously placed on or near the oven,

7
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3.2.1 .3.3.2 Liquids heaters. Liquids heaters shall be designed to prevent liquids from entering the

electrical and electronic elements. They shall have a power switch and a timer to tum them off after a set

time period. Heaters for liquids with sealed compartments shall be designed to prevent damage in the event ●
of an explosive decompression. The liquids heaters shall be fully drainable by gravity. Where appropriate for

the type of liquids anticipated, cathodic protection may be utilized.

3.2.1 .3.3.2.1 Coffeemaker. The ASWMS shall be able to provide cups of coffee within

minutes, beginning with water at the lowest operating temperature, with minimal operator

interaction. The co ffeemaker shall be able to make coffee from either bulk coffee with a filter or from

prepackaged coffee bags. An indicator shall show when the brewing cycle is complete. After brewing, the

coffee shall be maintained at degrees F. The co ffeemaker shall contain provisions to hold the

coffee pot in position throughout all aircraft normal and emergency maneuvers without spilling coffee. The

co ffeemaker shall not be damaged by operation with the coffee pot absent or empty and shall not damage an ,:

empty or near empty coffee pot. The coffee pot shall be designed for easy cleaning, pouring, and handling

without burn hazard to the using personnel. The pot shall not break if dropped feet onto a

surface and shall hold cups of coffee.

3.2.1 .3.3.2.2 Water heater. Heaters for liquids shall be capable of providing water at

degrees F at flow rates of gallons per minute. This temperature and flow of water shall be

available after minutes of heating after prior cold soaking for minutes at

degrees F and while maintained at an exterior environment of degrees F. Heating

elements shall be removable for cleaning and replacement. The interior of the water heater shall be easily

cleaned and sanitized. Water heaters shall either prevent operation if the unit is empty or shall not be

damaged from operation when empty. In the event of cabzn depressurization, the water heater tank pressure

shall be contained without damage to the system or hazard to personnel, or vented to the exterior of the ●
aircraft until the tank and cabin pressure differential reach a safe level.

3.2.1 .3.3.2.3 Hot cups. Hot cupa shall be constmctedof an unbreakable material andshall have an

insulated handle, a pour spout, and a guard m protect the user’s hand from heat on the exterior surface. Hot

cups shall be Type (Ior II), asdefined by MIL-H-21303 and figure l. Thehotcups shallbe

able to hold fluid ounces of water. When mounted into theappropriate bracket, the hot cup

shall be able to heat water to degrees F within minutes and maintain the contents

at degrees F. The hot cup shall be protected from damage from operating for

minutes without any water or liquid content. The hot cup shall have a lid or cover designed to return

condensate orsplash totheinterior tithpositive retention, Thehotcup material shall be suitable for water,

coffee, chocolate, and soups. Hot cup brackets shall be in accordance with MII,-B-7525 or

andshall contain a power connector, a retaining device, and a timer. The bracket shall be able to hold and

provide power for (one or four) hot cups. An indicator light shall be provided on the bracket
for each hot cup. The power comtectors hallbe integral to the bracket and hot c“p and shall require no

operation to connect other than placing the hot cup into the bracket.

3.2.1 .3.3.3 Other heating equipment. The (device name, such as ranges, hot plates, hot

shelves, skillets, griddles, serving counters, etc. ) shall beable to achieve and maintain degrees

F surface temperature within minutes after being cold soaked for minutes at

degrees F and maintained at an exterior environment of degrees F. Any doors,

heating elements, drip guards, decompression relief, power switches, timers, orotherdevicess hallmeetthe

requirements of the similar devices in the analogous oven or liquids heater performance requirements

above. ●
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Dimensions in inches: This figure is not restrictive except for

those dimensions shown with tolerances.

FIGURE 1. Dimensional details of the Type II food warming cup.
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3.2.1.3.4 Sustenance stowage equipment. Storage shelves and drawers shall be designed to be

compatible whh the containers used for the sustenance designatedin 3.2.1.1. Adequate non-refrigerated

storage shallbeavailable for the condiments, dinnerware, andutensils needed toprepare, serve, and ingest ●
that sustenance. Drawers shall not be located above the eye level of the smallest sized user, as defined by the

anthropometric requirements of 3.5.3. Drawers shall have no transverse or vertical movement, deformation,

orjamming during opening and closing. Drawers shall have stops toprevent inadvenent pulling of the drawer

out of the ASWMS structure. All drawers and shelves shall be removable without tools, cleanable with

standard agents, andadjustable tithout tools. Sbelves shaUbeenclosed titidoors toprevent theloss of the

stored sustenance or equipment throughout all mission maneuvers, Stowage shall be provided on the

ASWMS for ali detachable or temporary ASWMS components, such as refrigerator or oven inserts,

ASWMS stowage environmental protection cover, and/or ASWMS servicing hoses. Compmtents used for

the preparation or handling of sustenance shall not be stored adjacent to components used by the ASWMS

for any kind of waste handling. Drawers in refrigerated spaces shall have holes to allow air circulation,

3.2.1.3.5 Preparation arealeq”ipment. The ASWMS shall contain tables, counters, platforms, or

other work surfaces forthe preparation of mealsat onetime. This area or equipment maybe

fixed andlor temporary, If temporary, it can be assembled or prepared within minutes by a

single aircrew member without tools. The equipment shall be rigidly secured and shall have a positive Iocktng

mechanism when in both the using and stowed positions or configurations. Stops shall be employed to limit

any opening to the intended position or configuration. This equipment shall be designed to support the

weight of The surface of this area or equipment shall be within degrees of level
when theaircraft is informal, Ievelffight. Anyslope shall beawayfrom thettser andtoward a basin, a waste

receptacle, orare~se opening. %enthepreparation area contains are fuse opening, itshall have a hinged,

spring-loaded, inward-opening cover with a drip collar. The opening shall be inches in
diameter or on the diagonal across two corners (if rectangular). The preparation area shall have ●

(number) tttilityotttlet(s) rated at amperes at volts

(direct current or alternating current) and with an integral, self-testing circuit breaker set at the rated

amperage. The utility outlet shall be positioned to minimize hazards due to accidental spills during all

operations at the work surfaces,

3.2.2 Waste management systems. The ASWMS shall hygienically dispose of waste generated by the

crewmembers and passengers as described in the following paragraphs. All waste disposal equipment,

devices, components, or systems shall be easily disassembled, removed, cleaned, and sanitized by skill level

personnel.

3.2.2.1 Human waste. Facilities ancf/or equipment shall be provided for human feces and urine

collection, holding, and disposal.

3.2.2.1.1 Human waste collection. Equipment shall be provided for the collection of

(types) human waste. whenever more than one device (toilet or urinal) for the collection of human waste is

located in the same space or companment, modesty shields andlor splash shields shall be used to separate

each service area. The collection equipment shall be designed to prevent waste spillage during accelerations

of , or as defined in 3.2.6.11, Each unit shall be equipped with a flush valve or button. All

collection equipment shall be able to be bmsh cleaned and sanitized and shall be free of recesses. The use of

anti-cling interior surfaces shall be considered. ●
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3.2.2.1.1.1 Fecal relief equipment. Toifeta shall be of the type and shall be self-cleaning

after each use. The seat, seat cover, or bench shall be removable and shall be retained in both the full up or

full down positions with all anticipated aircraft attitudes and accelerations. It shall be possible to use the

toilet and flush it after each use with no waiting period required in excess of minutes. The

toilets shall require no more than volts (alternating currentldirect current)

electrical power at Hertz and (amperes or Watta).

3.2.2 .1.1.2 Urination relief equipment. Provisions shall be included for the crew to use

(pilot relief bags, “piddle packs”, crew relief hems, urinals, or other equipment) to relieve themselves of

urine. “Piddle packa” shall be stowed in the before use and in the after use. Crew

relief horns shall drain to (overboard, human waste tank, or liquid waste tznk). The entire

interior surfaces of urinals shall be tinsed with each flush. Urinal drains shall be non-clogging and screened

to prevent the introduction of improper trash (e.g., cups, paper towels, etc.). Any overboard drainage

system shall have a shutoff valve operable from the user location, be designed to shut when not held open,

and have no adverse effect on the cabin pressurization system or schedule..

3.2.2 .1.1.3 Human waste holding tank(s). The AS WMS toilets and/or urinals (shall/shall

not) have a holding tank(s) separate and independent from the liquid waste system tanks. This tank(s)

(shalf/shall not) be integral with the toilets and (shall/shall not) be removable for

emptying, cleaning, sanitization, and servicing. If removable, a carrying handle adequate to support the

weight of the (empty/filled) tank shall be included. All interior seams shall be smooth. There

shall be a positive retention device for the tank when in position, The tanks shall have a level indicator that

●
shall be located to maximize its accuracy and shall be fully cleanable. This indicator shall provide sufficient

warning to preclude system shutdown due to a full waste holding tank. Connections to any chemical

treatment charging line shall be above the highest anticipated liquid waste level. A check valve shall be used

in the servicing line, hose, or valve.

3.2.2.1.2 System clean ing/sanitization/d isinfection. The AS WMS human waste systems shall be able

to be cleaned, sanitized, and disinfected with commercially available agents during ground servicing

operations.

3.2.2.1.3 Ventilation. The ASWMS human waste system spaces or compartments shall be ventilated to

the aircraft (interiortextetior). Ventilation ports shall be located away from all normal aircraft
entrances and air intake ports.

3.2.2.2 Liquid waste. The AS WMS shall have a liquid waste handling system that (is/is

not) an integral part of the (galley or lavatory) system. The liquid waste system shall be

completely drained by gravity when not in use, with no pockets of liquid remaining. The liquid waste system

shall be designed, located, insulated, andlor constmcted to prevent freezing of the contained liquid or

damage to the ASWMS due to freezing at the extremes of the air vehicle’s flight environment, and for

minutes after the aircraft has been secured from flight in the coldest air vehicle operating

ambient conditions. The liquid waste handling system shall be able to withstand an internal pressure/vacuum

●
of psig during servicing without bursting, collapsing, or other deformation. Liquid galley wastes,

as collected from the galley basin, shall be separated from human wastes. The system shall be able to handle

waste matter from a garbage disposal.
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3.2.2.2.1 Liquid waste tank(s). Liquid waste tank(s) shall be easily removable, cleaned, and sanitized,

and shall have surge suppression. The tank capacity shalf be . The tank opening for cleaning

shall require no tools to operate, shalf be inches in diameter mbimally, and shall utilize captive ●
fasteners. If a non-round opening shape is used, it shall be sufficient size to contain a circle of the above

diameter. The tanks shalf have a non-spill vent with surge preventers that shall exhaust outside all passenger

compartments. A carrying handle(s) adequate to support the weight of the (empty/filled) tank

shall be included. All interior seams shaIl be smooth. There shall be a positive retentinn device for the tank

when in position. The tanks shall have a fully cleanable level indicatnr located to maximize its accuracy,

Connections to any chemical treatment charging line shall be abo,ve the highest anticipated liquid waste

level. A check valve shall be used in the seticing line, hose, or valve,

3.2.2.2.2 Liquid waste plumbhg. The waste plumbing and connections shall be designed to prevent

leaks under all operating and maintenance conditions, completely drain by gravity (with the exception of

traps under the basins) to the waste tank, and shall not be comectable to the potable water system (with the

exception nf the cross-connect spool). Plumbing shall be easily disassembled fnr cleaning and shall drain to

the liquid waste tanks by gravity when vented to the ambient air with an aircraft cruise attitude of

degrees pitch and a taxi attitude of degrees pitch. Interior surfaces of the waste

system plumbing shall be smooth and shall have a bend radius of no less than inches,

3.2.2.2.3 In flight dumping. Overboard dumping nf the system or portions of the system while in flight

shall be selectable and controllable by the aircrew from the aircrew station. Dumping outlets
shall be located to ensure nn human waste will strike or collect on any exterior surface of the aircraft,

Overboard dumping outlets shall be designed to prevent the outlet from freezing and the loss of cabin

pressurization throughout the draining operation.

3.2.2.2.4 Liquid waste drains. There shall be a check valve and a trap in all equipment and basin drains

to prevent the introduction of liquid waste and its noxious odors into crewmember or passenger spaces. All

drains shall have a screen to prevent the loss of personal items (e.g., rings, pins, medals, buttons, etc.) and

prevent clogging of the drain lines by inadvertent or improper disposal of waste material. Basins shall have a

means of plugging the primary drain to collect water. Each basin shall have a secondary drain to prevent the

water from overflowing the basin in the event the main drain should become plugged. The minimum inside

diameter for basins and sinks shall be no less than inches and for other devices shall be no less

than inches. The nperation of any drain shall have no adverse effect on the cabin

pressurization system or schedule.

3.2.2.3 Medical waste. The ASWMS shall facilitate the control, handling, and storage of medical waste

generated by The ASWMS shall process medical waste. The ASWMS shall
facilitate removal of the waste from the patient’s bedside.

3.2.2.3.1 Medical waste stowage. The ASWMS shall provide controlled storage for all forms of medical

waste as described in 3.2,2.3. All medical waste containers shall have self-closing covers, be sealed, use

leakproof plastic bags, and be appropriately marked as containing a biohazard. All medical wastes shall be

separated into (sharps, pathological, medicinal, blood, body fluids, etc.).

3.2.2.3.2 Patient human waste. The ASWMS shall support the collection, disposal, and/or stowage of

patient urine, feces. and vomitm. ●
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●
3.2.2.3.3 Medical/nursing considerationslim fdicatittns. The ASWMS shall contain

equipment to support the medical doctors’, nurses’, and technicians’ needs. The ASWMS shall safely store

samples of patient excrement, tissues, and fluids, or samples saved for later testing or analysis.

3.2.2.4 Foreign waste. During international flights, the collection, handling, separation, and stowage of

animal or vegetable meal residue that remains after the completion of meal services shall be supported by the

ASWMS.

3.2.2.5 General refuse

3.2.2.5.1 Refuse sources and quantities. The system shall be able to store a minimum of

cubic feet of trash from the

3.2.2.5.2 Refuse stowage and removal. Refuse containers shall be conveniently placed in the

(galley(s), lavatories, passenger compartment, aircrew lounge, etc.) compartments and shall be

cubic feet in size, or shall hold cubic feet of dry refuse. Openings to trash receptacles

shall accept standard disposable refuse, waste, equipment, and items without disassembly, reconfiguration,

folding, or content spillage. Refuse containers shall be designed to be easily emptied without content spillage

during this process. All receptacles shall utilize standard commercial or military plastic bag liners and shall

be easily assembled, mounted, disassembled, cleaned, and sanitized. Although primarily intended for dry

waste, the containers must be watertight to prevent the spill of inadvertently disposed liquids. Refuse

containers shall include self-closing covers; shall prevent the spread of obnoxious, irritating, or unpleasant

odors from the anticipated refuse to the occupied space; and shall prevent the spread of wastepaper fires

beyond the container interior. The door to the container shall be embossed with the words, “NO Smoking”

and the international symbol for this expression, with the letters and figure filled with high contrast, durable

●
paint,

3.2.2 .5.3 Refuse compactors. The AS WMS (shall/shall not) contain a refuse or trash

compactor able to reduce cubic feet of general refuse to cubic feet. The compactor

(shalf/shall not) be able to cmsh (botdeslcansletc.) of (size or

description). The compactor shall have a safety interlock to prevent operation with the door open and shall

cmsh the trash into a leakproof, readily available military andlor commercial container. The trash

compactors shall individually require no more than amperes power at volts

(direct current or Hertz) for a total of no more than amperes for all compactors.

3.2.2.6 Hazardous waste (excluding medical). The AS WMS shall contain, control, and store wastes

from hazardoua cargo ancflor aircraft hazardous material, These wastes shall include threats to aircraft

equipment, stmcture, personnel, operations, andlor The ASWMS shall include

equipment to control, clean, sanitize, and stow hazardous wastes. The ASWMS shall permit rapid and

complete removal, disposal, and decontamination of hazardous waste handling equipment.

3.2.3 Sustenance or waste management spaces and compartments. Each compartment shall be

grounded through a separate pin in the electrical connector. Grounding resistance shall not exceed

ohms. Companments must be designed to fit within the envelope and the design constraints of

the air vehicle system. Companments intended for temporary loading within cargo compartments shall meet

the requirements of 3.6.1.5. Equipment unrelated to the ASWMS but mounted on or in the AS WMS

compartments shaff be included in all load calculations and tests. Structures, hand holds, equipment, or
projections of the ASWMS which may be grasped by personnel for assistance due to sudden or tmexpected

aircraft motion shall be capable of withstanding pounds applied in any direction. Service panels

and doors shall be designed for easy opening by maintainers yet shall discourage opening by passengers or

other unauthorized personnel. Compartments shall be designed to prevent damage in the event of a rapid

decompression.
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3.2.3.1 Oxygen. The ASWMS spaces or compartments shall be designed and constructed so the using

aircrew members have immediate access to oxygen equipment. The equipment shall be ●
positioned to permit immediate use by all standing and seated occupants withhr minutes.

3.2.3.2 Counter(s). A one piece, impact resiatsnt counter with a inch raised edge and

inch splash shield on the wall shafl be provided. If a basin is provided in the compartment, it

shall be set into the countertop.

3.2.3.3 Door(s). Compartment doors shalf have louvers for ventilation. Lavatory doors shall have an

interior lock which shall have an exterior, backlighted occupied notice. These locks shall have provisions for

exterior emergent y unlocking. There shall be visual indication on the interior of the door if the lock is not

securely latched. Door openinga shall be well rotmded and shall have no sharp comers or edges. When

open, doors shall not block the crew andlor passenger access to passageways, egress routes, or other critical

equipment. Door knobs or handles which are twisted to acttrate shall open the door when turned in either

direction.

3.2.3.4 Smoke detector. A smoke detector shall be mounted in the spaces or

compartments. It shall be mounted and shall provide alarm indication at the

crewstation. ‘f’be detector system installation shall be consistent with the requirements of MIL-F-871 68.

3.2.3. S Floor seal. The (galley, lavatory, or other companment or space where sustenance
is prepared or waste is handled, removed, managed, or controlled) shall have a sealed floor that will hold 1

gallons of Iiquid with the aircraft in normal cruise flight atthude, without leaks or spills to

adjacent compartments, floor spaces, structural cavities, bilges, or other areas, ●
3.2.3,6 Galley-unique requirements. The galley shall be designed to facilitate monitoring of the

passengers by crewmembera who are using the galley equipment. A fire extinguisher shall be provided either

as a built-in unit or a pottable unit located in ready access to crewmembers operating the galley. Fire

extinguishers provided for galley compartment protection shall be particularly effective for grease and

electrical fires. Fke extinguisher installation shall be conaiatent with the requirements of MIL-F-87 168.

Sustenance preparation, storage, and serving equipment shall meet the requirements of 3.2.1.3,

3.2.3.6.1 Galley fixtures. The galleys shail be equipped with a wastepaper bln (able to hold used

disposable cups, sustenance containers, and sustenance preparation remains); paper cup dispenser; hand

grips (near the sustenance preparation area); vent fan (which is user selectable); and dispensers for paper

towels, airsickness bags, and soap. Each lavatory shall have (number) amperes,

115V, 60 Hz utility outlet(s) with integral, self-testing breaker(s). The ventilation system shall remove

cubic feet of air per minute with all ventilation ducting in place and shall vent to (the

aircraft cabin or exterior).

3.2.3.6.2 Galley basin(a). The galley shall have _ (number) basin(s) or sink(s) which shall

have (hot and/or cold) potable water faucets, spring loaded to shut when released. The water

shall fall into the sinks in all flight attitudes from degrees pitch m degrees pitch. The

basin opening shall be inches in diameter (or inches diagonally, if rectangular) to

permit the cleaning and sanitization of trays, coffee pots, and other sustenance equipment. Basins and sinks

shall hold cubic inches when the drain is plugged and the aircraft is in a degrees pitch ●
attitude. See 3.2.2,2 for liquid waste system requirements.
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3.2.3.6.3 Galleyattnuncittto rpanel. A@Ueyanuciator panel sbUcontiin areceiting station forthe

lavatory amtmciator calf switch and a passenger warning sign with the message, “Retumtn Seat”. The

emergency QUrectiver shUhave anachowled~ent stitch tiatshall remove tie aignaland be accessible

whlleseated onthegaffeyaeata. Tbemeaaage ahaUbeiUumbtated manuaUy bythecrew from the._

(crew position) and automatically upon (emergency conditions). The galley annunciator panel

shall provide the additioml functions of

3.2.3.6.4 Self-service equipment. The ASWMS shall contain (type of self-service

equipment, such as drink dispensers, cup dispensers, snack trays, etc.). An operating instructions and

warning placard shall be posted immediately adjacent to the equipment bt a position that permits the user to

read the directions while performing the tasks.

3.2.3.6.5. Service and waate carts. The ASWMS shaU contain (number) service carts (also

known as service troUeya) fnr the d~tributinn of (food andlor beverages) to the crew,

passengers, patienta, and other persnnnel and for the collection of post-meal debris. Carts shaU be able to

hold (number) (serving trays, beverages, or other sustenance). Carts shaU be able tO

withstand periodic high temperature and pressure cleaning and sanitization whh standard military and

commercial agenta in ground kitchen facilities. Cart stnwage restraints shall be able to hold a fully loaded

service cart. Each cart shall have a brak]ng system that operates frnm a” dead man” switch on the handle or

a foot pedal. The service cart’s wheel loads shall not exceed ._. pounds per wheel and the diameters

shall be no less than _ inches.

3.2.3.6.6 Galley aeata. The ASWMS shall contain (number) galley seat(s). The seat(s) shall

be located adjacent to any emergency, communications, or oxygen equipment, controls, or indicators. The

seat(s) shall be positioned to permit the occupant a full view of all passengers and reduce the impact of crash

condhinns nr equipment failure. Furthermore, the seat(s) and its attachment load path to the primary

aircraft structure shall meet the crash survivability y requirements of MIL-STD- 1807 and the design

requirements for non-ejection seats of (specification or standard) without any failure that would

cause injury to the seat’s occupant or to other passengers or crewmembers. The seats shall have sufficient

strength, rigidity, and dttrabifity to withstand the accelerations (inertia loads) specified herein without

permanent deformations, lnaa of rigidity, nr loss of structural ftmctioning fnr the design usage of

3.2.3.7 Lavatory-unique requirements. Each lavatory shall have sufficient room to permit an occupant

to The lavatory shall contain (toilets and/nr urinals) as specified in 3.2.2 .1.1.1 or

3.2.2.1.1.2.

3.2.3.7.1 Lavatory fixtures. Thelavatories shaUbe equipped with_. Each lavatory shall have

a amperes, 115V, 60 Hz utility outlet with ground fault circuit interrupts and an integral,

self-testing breaker. The ventilation fan shall remove cubic feet of air per minute with all

ventilation ducting in place and shaU vent to (the aircrafi cabin or exterior).

3.2.3.7.2 Lavatory basins. LavatoV bashsshall have anindentation onthebasin's upper surface to

hold bar soap. The lavatory basin shall have (hot and/nr cold) potable water faucets which are

spring loaded to shut when released. The basin opening shall be _ inches in diameter (or
inches diagonaUy, if rectangular). There shall be a soap dispenser adjacent to the basin. See

3.2.2.2 for liquid waste system requirements.
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3.2.3.7.3 Lavatory annunciator panel, Anannunciator panel containing acallstitch and a passenger

warning sigrt with the message, “Return to Seat” shall be installed. The message shall be illuminated

manuallybythe crew from the (crew position) and automatically upon (emergency

conditions). An emergency call button shall be wired to the (crew position) to alert the

(aircrew and/or medical technician) andshalI beaccessible from the toilet seat. ThegalIey

annunciator panel shalf provide the additional functions of

3.2.3.7.4 Shaving. Each lavatory shallinclud eprovisiom for shaving, including razor blade disposal.

This blade disposal shaU accept the wide variety of disposable razors and blades available on the commercial

market.

3.2.4 Potable water syatem. The ASWh4SshaU have apotable water system that (is/is not)

an integral part of the (galley, lavatory, and/or aircraft systems). It shall transfer potable water

from the storage container to the point nf service. The system shallbe entirely made of non-corrosive

material tiatshaU impanno taste orodors norrelease anychemicals to tie water, Thepotable water system

shall be completely drained by gravity when not in use, with no remaining pockets of water, The potable

water system shaU be desigrred and constructed to prevent (freezing of the contained water or

damage tothe ASWMSdue to freezing) dutingaU extremes of theairvehicIe systems’ fhght environment,

The potable water system shall be able to withstand a pressure of psig during system filling. The

system shall withstand, without damage or deformation, anrdtimate pressure of psig. Ground

service connections for the potable water system shall be in accordance with 3,6.1.6.3. AU potable water

tanka, lines, infeta, and hoses shallbe Iabelled, “Drinking Water Only”.

3.2.4.1 Potable water plumbing. Potable water shall be supplied to the locations specified in

3.2.1 .1.2.1 at the minimum flow rates specified therein, The system shall use semi-permanent, non-leaking

quick disconnects which are easily disassembled for cleaning and are not connectable to the waste system

plumbing connectors. At a single point, the potable water system shall connect to the waste water system for

gravity drainage and overfill protection. This single subsystem cross connector shall be a normally

disconnected spool (tithassociated valves andcheck valves) toreduce theprobabihty of backflow fromthe

waste system to the potable water system. If more than nne potable water supply tank is used in the ASWMS

design, then the system shall be designed to permit the switching of tanks while in flight. Tbe potable water

system shall be routed to avoid water spiUs fi’om leaks or condensation. The potable water supply to

passenger usable setices shall redesigned topetit creaembers tosecure the flow to these devices. A

potable water emergency shutoff valve, with, a placard d&cribing its purpose and direction of operation to

close, shall be located at . The potable water system shall have a relief valve set to prevent

pressures from exceeding paig at any point in the system. Additional relief valves shall be located

at the supply to the (equipment) andsetto relieve at psig.

●
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3.2.4.2 Potable water tanks. The potable water system shall have a tank(s) to contain

gallons ofpotable water. Potable water tanks shall contain baffles orother provisions toprevent surging of

the contents, yet shaU be easily accessible for cleaning and sanitization. The tank opening for cleaning shall

require no tools to operate, shall be _ inches in diameter minimally, and shall utilize captive

fasteners. lfanon-round opeting shape ismed, itshaIl beasize sufficient tocontain acircleof the above

diameter. ~etanks shall have anon-spill vent tithsurge preventers andshall be removable. A carrying

handle(s) adequate to support the weight of the tank when full shall be included. The tank shall be insulated

toeliminate or reduce condensation. Allinterinr seams shall be smooth. There shall bea positive retention

deticefor tietank when imposition. ~euseof multiple tanks isacceptable. Thetanksshall havea fully

cleanable level indicator tiatshall relocated tomatimize inaccuracy. Acheckvalve shall beusedinthe fill

line, hose, or valve. If a lavatory usea the same source as the galley, drinking fountain, andlor co ffeemaker,

then the amnttnt available forthelavatory shall becontrollable bythecremembers, Potable water tanks

shall be designed to permit manual filling by the air or ground crew when ground support eqttipment is not

available.

3.2.4.3 Potable water pressurization system. The potable water system shall provide _ psi

pressure or more at all faucets or outlets. Pressure shall be generated by (pneumatic source,

compressor, or pump). The potable water pump shall require no more than amperes power at

— Volta — (direct current or Hertz).

3.2.4.4 Pntable water treatment. The ASWMSshall redesigned tntreat non-potable water to remove

, thereby making it palatable and fit for human consumption. It shall maintain already potable

water ina usable condition. Tbe ASWMS potable water system shall meet the non-treatment requirements

of AFR 161-44.

3.2.5 Construction

3.2.5.1 Materials, processes, and parts. Materials, processes, and parts shall be selected in

consonance with MIL-STD-1587, MIL-STD-1568, and the requirements listed in the following

subparagraphs.

3.2.5.1.1 Materials and processes. Thematerials used forthe ASWMSshall becommensurate with the

operational and maintenance capability of the system and the life cycle exposure. The ASWMS shall

contain nohazardous materials norrequire any hazardous processes. Itshal[ require no processor material

prohibited by federal, state, or local law. As amplified by 3.2.5.1.1.1, materials nutritious to fungus shall be

avoided wherever possible and shall be treated whenever they must be used. Any honeycomb– or

sandwich-type panels used shall have all edges, cutouts, or holes sealed to protect the core material and

prevent the entrance of moisture or foreign material. All selected materials shall not be adversely degraded

due to exposure to aircraft fluids, disinfectants, cleaning or sanitization agents, or pressurized cleaning

processes. The following removable modules, equipment devices, or pans shall be able to withstand periodic

high temperature and pressure cleaning andsanitization with cleaning agents in ground kitchen facilities:

3.2.5 .1.1.1 Materials in contact with food and/or water. All materials used where they may contact

sustenance shall not contain or pass any odor or flavor nonhazardous or toxic chemicals (such as lead or

cadmium) to any food, water, orother drink. There shall benomaterial used in contact with food or water

that will support chemical reactions with any sustenance, support the growth of fungus, or attract insects. All

material used inconmct titifood orwater shall notetch, pit, crack, orhaveany other structural, visual, or

performance deteriorating. Chemical softeners shall not be used in the bending or forming of thermoplastic

materials. Allpotable water ltiematerials shall besuitable forusetith super chlorinated water. All materials

till deselected tomtimize orensure easy cleaning andsanitization. Nohygroscopic material shall be used.

Flexible lines shall not be convnhtted, but shall have stainless steel fittings.
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3.2.5 .1.1.2 Materials incontactwith frumanorliquid wastes. Noaluminum orporous materials shall

beusedin direct contact witbhumsn waste. Allmaterials forhandling wastes shall beacidproof and shall

have comers witba minimum radius of inch. Flexible lines shall not be convoluted.

3.2.5 .1.1.3 Flammable materials. Combustible materials shall meet the requirements of

FAR Part 25.853 and FAR Part 25.1359. All materials shall be selected to minimize the density and toxicity

oftbesmoke produced when burned. Allmaterials used shaIlbe bumresisant andorself-extinWishingas

required by FAR Part 25. Tetilematerials, such asdraperies, curtains, coated fabrics, andinsulation, shall

have a maximum after flame time of seconds, a maximum bum Icngth of inches,

and a maximum flame time of drippings of seconds when tested in accordance with Part I of
FAR Port 25.853 (b), Appendu F.

3.2.5 .1.1.4 Corrosion control. The ASWMS shall withstand the natural and induced environments of

3.2.6 and of the sustenance and wastes of 3.2.1.1 and 3.2.2.1 for the design life cycles without producing

corrosion products which are unsanitary, unhygienic, difficult to clean, uneconomical to repair, difficult to

inspect, or unacceptable due to low residual strength or poor aesthetics.

3.2. S. 1.1.5 Surfaces. All surfaces shall be designed to be easily and completely cleaned and sanitized

with a damp cloth, soap, and water. During normal use for the lifetime of the ASWMS in the environments

of 3.2.6, all surfaces shall be scuff, chip, crack, scale, dent, and scratch resistant; shall be free of cracks,

crevices, and other recesses; a“d shall not erode, Floors and walkways shall be covered with a non-skid

surface with a non-skid lifetime of in the environments of 3.2.6 and for the service life of 3,3,

Surfaces exposed to view shall be covered as appropriate to render them . Surfaces not exposed
to view or inaccessible for maintenance and cleaning shall be painted or treated for positive prevention of

h]dden corrosion. All equipment, structures, and surfaces at floor level shall be protected from damage by

the users’ boota and shoes by a kickplate.

3.2.5.1.2 Parts. With the exception of the water basin drains, traps for food particles, liquids, or

condensate shaU be eliminated. Modular component construction shall be utilized wherever feasible. The

removal of parts, components, equipment, modules, or combinations of the foregoing shall not adversely

affect the performance of all remaining unrelated portions of the AS WMS. Standard military or commercial

parts shall be used, wherever practicable and whenever they meet the performance requirements, in the

following order of precedence:

3.2.5 .1.2.1 Radii. All external edges formed by the meeting of two planes shall be rounded with a radius

of no less than inch. Internal corners formed by two planes shall alsn be rounded with a radius

of no less than inch. All external corners or protrusions formed by the meeting of three or more

planes shalf be rounded with a radhis of no leaa than inch. Internal comers formed by three or

more planes shall also be rounded with a radius of no less than inch,

3.2.5 .1.2.2 Retention and Iatcbes. All doors, drawers, compartments, removable components,

modules, cans, insert equipment, folding andlnr extending components, andlnr bins shall have latches to

prevent inadvertent opening or closing. This requirement shall be met throughout all (normal andlor

emergency) aircraft motions, vibrations, shocks, and accelerations, with the device loaded to the maximum

desigo timit. These latches shall be positive acting in both the opened and closed positions and shall operate

without tools. There shall be a (tactile, aural, or visual) indication of the latch holding the item

in both positions. Latches or other retentinn devices shall be used for the (item name) to hold it

in the (rrpestlclosedlextendedletc.) position. When the size of an object, its anticipated path of

travel, ita location, or other circumstance of its design permit it to be a possible and immediate hazard to

personnel, secondary latches or retention shall also be used.
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●
3.?.. 5.1.2.3 Joints. AU joints shall be smooth, even, and sealed to prevent entrapment or entrance of

liquida, foodstuffs, or vermin. The surface color of joints shall blend with the adjoining surfaces. The surface

of joints shaff not be tacky or adhere to normal dht and dust and shaU be easily cleanable. The bottom edge

of galleys and lavatories shall be sealed to prevent the entrance and accumulation of dht, liquids, foodstuffs,

or vermin under the unit.

3.2.5 .1.2.4 Removable panela, doors, drawers, and work surfaces. AU panels, doors, drawers, and

work surfaces shaU be flush to the adjoiniig surfaces when stowed or closed. They shall be retained in both

the open and closed (or in use and stored) positions, shall be designed for misuse (e.g., personnel stsnding

on drawers), and shall operate smoothly without binding when fdled to their design load.

3.2.5.2 Spill control. Work surfaces and equipment shall be designed to capture accidental spills,

condensation, overflows, or seal leakages. Overflow tubes and drip pans shall be used.

3.2.5.3 Lighting. AU work surfaces and control panels shall have adequate illumination without glare.

Lighting shall be designed for rapid replacement of lamps without tools and with retention of all fasteners

and parts. Lighting fixtures shaU be designed with a protective cover and shall not form shadows over work

surfaces when user is in place. Fluorescent lighting ballast, if used, shall have built-in thermal protection.

Lighdng shall be as required by AFGS-87240.

)
3.2.5.3.1 Light fixture, emergency. The lavatory and all enclosed spaces shall have a ceiling-mounted

●
emergency light that shall produce a minimum illumination of footcandles on the floor and the

door handle. The light shall automatically operate upon the following conditions:

3.2.5.3.2 Light fixture, normal. Normal white lighting of a minimum illuminance of

footcandles shall be provided in the . The light switch for the normal light shall be.

(a two-position hand switch, a variable intensity control, or an integrable part of the door lock system). If a

part of the door lock system, it shall be wired to turn on when the door is locked. In either case, it shall be a

twe-pole switch. The normal lighting (shall/shall not) be compatible with night vision systems,

as described by

3.2.5.4 Electrical distribution. Electrical power systems shall be designed in accordance with

requirement of MIL-STD-454, shall be fully compatible with the aircraft electrical power

system, and shall safely support tbe simultaneous maximum power operation of all equipment. The electrical

power provided shaU be as described in 3.6.1.3 and the electrical connections to the air vehicle shall be as

described in 3.6.1.6.1. Insulation resistance shall be greater than megaohms for the

environmental conditions of section The ASWMS assemblies shall be able to withstand, without

damage or breakdown, a minimum of applications, _ minutes in duration, of

— Volfi — (alternating currentldirect current) at Hertz between parallel

connected terminals and the case with a leakage of no more than milliamperes. AU

non-conductive finishes shall be removed from both contact surfaces of materials in the electrical or ground

path to ensure the continuity of the electrical bonding. Electrical equipment (such as motors, terminals,

lights, etc.) shall be isolated andlor protected from lint, moisture, aerosol spray, soap, cleaning and

●
sanitation agents, snd other hazard sources. See 3.6.1.1 for electromagnetic and electrical interference

requirements, 3.6.1.3 for electrical power requirements, and 3.6.1 ,6.1 for electrical connectors interface

requirements.
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3.2.5 .4.1 Electrical control panels. A control panel for all ASWMS equipment shall be located near

the systems it powers. It shall be located away from steam, condensate, and liquids, It shall contain all power

switches, warning lights, indicators, resetable circuit breakers, and timers. It shall also contain a master

circuit breaker for all equipment controlled frnm this panel. The ASWMS compartments’ light switches and

utility outlet circuit breakers shalf also be contained herein. AU controls shall be prominently marked to

indicate the purpose nf the control, the range of cnntrols, and the device pnwered or controlled. As a goal,

there shall be a single master control panel. If not readily visible to any occupants, a placard shall be used to

indicate the lncation of the hidden control panel(s).

3.2.5 .4.2 Electrical utility outlets. A placard shall be mounted near each outlet that identifies its

specific usage, voltage, and current capabdity. Galley preparation areas and lavatory utility outlets shall each
have an integral, self-testing circtdt breaker set at the outlet’s rated amperage. All 60 Hz, 120V AC

electrical mnfeta shaU be three-prnng grounded outlets with ground fault isolation, Utility outlets shall be

positioned to minimize hazards due to accidental spills during alf normal and emergency operations at the

work site. Outlets at the shall provide Hertz power at Volts AC and

amperes current.

3.2.5.4.3 Electrical power wiring. All wiring shall be identified in accordance with Wire

sizes shall be selected in accordance with . All electrical equipment shall be designed to prevent

the entrance of moisture, snap, or cleaning and sanidzation agents. A placard, shall be included in all

compartments and major assemblies to show and identify all internal wiring and terminals. Wiring to

connectors mouttted on the aircraft structures shall contain sufficient length to ensure there are no loads

imparted to the cnnnector. Wiring bundles shall be cnnstrttcted to prevent the crewtnembers or passengers

from stepping on them or using them as hand hnlds.

3.2.5 ..5 Noise effects on persnnnel. The ASWMS shall not prnduce hazardous noise levels (as defined

in AFR 161-35 and MIL-STD-I 789) or nnise levels which result in the degradation of operator

performance. The ASWMS shall not produce any drumming or rattling of components, equipment, or parts,

Worst-case ASWMS noise and ambient aircraft noise shall be considered in an integrated fashion in

accordance with the requirements nf AFR 161-35, MIL-STD-1 789, or

3.2.5.6 Structural integrity. All structural elements of the AS WMS shall have sufficient stringth,
rigidity, and durability to resist the accelerations (inertia loads) defined herein without permanent

deformations, loss of rigidhy, or loss of proper structural functioning for the specified usage of

In additinn, all elements nf the ASWMS and all load paths to the primary aircraft structure shall have

sufficient strength and stiffness to withstand the crash lnads specified herein without failure so injury to

crewrttembers or passengers is prevented. All elements of the ASWMS shall be designed so their installation

does not create unintentional load paths which would cause these elements to react or transmit primary

structural loads, and does not degrade the structural integrity of primary structural members to which they

are attached.

3.2.6 Environmental requirements. The ASWMS shall be designed to withstand, without degradation,

exposure to the natural and induced environments of an equipment life cycle. The equipment lif e cycle shall

be In addition, the ASWMS shall be designed to operate as specified herein while exposed to

the life cycle environments of The guidance contained in MIL-STD-210 and MIL-STD-810

shall be utilized in this effort.

3.2.6.1 Environmental stress screening (ESS), The AS WMS shall be designed to withstand, without

degradation, exposure to the cottrbi”ation of ESS environmental stresses and the environments of an

equipment life cycle. The equipment shall be exposed to ESS cycles defined as follnws:

— .
●
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‘o
3.2.6.2 Low pressure (altitude). The ASWMS shall be designed to withstand, without degradation,

exposure m the following low pressure environments of an equipment life cycle: _. The ASWMS

shall be designed to operate as specified herein during exposure to the following low pressure environments

of an equipment life cycle: The ASWMS shall withstand, without failure, an explosive

decompression of .

3.2.6.3 Temperature. The ASWMS shall be designed to withstand, without degradation, exposure to

the following temperature environments of an equipment life cycle: The ASWMS shall be

designed to operate as specified herein while exposed to the following temperature environments of an

equipment life cycle:

3.2.6.4 Solar radiation. The ASWMS shall be designed to withstand, without degradation, exposure to

the following solar radiation environments of an equipment life cycle: The ASWMS shall be

designed to operate as specified herein while exposed to the following solar radiation environments of an

equipment life cycle:

3.2.6.5 Rain. The ASWMS shall be designed to withstand, without degradation, exposure to the

following rain environments of an equipment life cycle: The ASWMS shall be designed to

operate as specified herein while exposed to the following rain environments of an equipment life cycle:

3.2.6.6 Humidity. The AS WMS shall be designed to withstand, without degradation, exposure to the

following humidity environments of an equipment life cycle: The ASWMS shall be designed to

operate as specified herein while exposed to the following humidity environments of an equipment life cycle:

3.2.6.7 Fungus. The ASWMS shall be designed to withstand, without degradation, exposure to the

following fungus environments of an equipment life cycle: The ASWMS shall be designed to

operate as specified herein while exposed to the following fungus environments of an equipment life cycle:

3.2.6.8 Salt fog. The ASWMS shall be designed to withstand, without degradation, exposure to the

following salt fog environments of an equipment life cycle: The ASWMS shall be designed to

operate as specified herein while exposed to the following salt fog environments of an equipment life cycle:

3.2.6.9 Sand and dust. The ASWMS shall be designed to withstand, without degradation, exposure to

the following sand and dust environments of an equipment life cycle: The ASWMS shall be

designed to operate as specified herein while exposed to the following sand and dust environments of an

equipment life cycle:

3.2.6.10 Explosive atmosphere. The ASWMS shall safely operate during exposure to a

explosive atmosphere environment during an equipment life cycle. The ASWMS shall

(contain/prevent) ignition during operation in this environment.

3.2.6.11 Acceleration. The ASWMS shall be designed to withstand, without degradation, exposure to

the following acceleration environments of an equipment life cycle: The ASWMS shall be

designed to operate as specified herein while exposed to the following acceleration environments of an

equipment life cycle:
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3.2.6.12 Vibration. The ASWMS shall be designed to withstand, without degradation, exposure to the

following vibration environments of an equipment life cycle: The ASWMS shall be designed to

operate as specified herein while exposed to the following vibration environments of an equipment lif e cycle: ●
— . During this exposure, all ASWMS equipment, components, or parts designed to latch or be

retained shalf not release, fail, or jam. The ASWMS shall meet this requirement in all configurations and all

positions of doors, panels, shelves, or equipment.

3.2.6.13 Acmtatic noise exposure. The ASWMS shall be designed to withstand, without degradation,

exposure to the following acoustic noise environments of an equipment life cycle: The ASWMS

shall be designed to operate as specified herein while exposed to the following acoustic noise environments

of an equipment life cycle:

3.2.6.14 Shock. The ASWMS shall be designed to withstand, without degradation, exposure to the

following shock environments of an equipment life cycle: The ASWMS shall be designed to

operate as specified herein while exposed to the following shock environments of an equipment life cycle:

3.2.6.15 Gunfire. The ASWMS shall be designed to withstand, without degradation, exposure to the

following gttnfire environments of an equipment life cycle: . The ASWMS shall be designed to

operate as specified herein while exposed to the following gunfire environments of an equipment life cycle:

—

3.2.6.16 Other environments The ASWMS shall be designed to withstand, without degradation,

exposure to the following other environments, not specified above, of an equipment life cycle:

The ASWMS shall be designed to operate as specified herein while exposed to the following other
●

environments, not specified above, of an equipment life cycle:

3.3 Product integrity. The ASWMS life shall be established to the requirements of the applicable

integrity programs for the operating frtnctions incorporated into the hardware, as tailored to the aircraft

system installed. The following performance parameters are incorporated: The following

integrity program requirements shall be applied:

3.4 Safety. The ASWMS and ita associated equipment shall be analyzed for safety hazards in accordance

with paragraph of MIL-STD-882. The ASWMS shall incorporate hand holds in locations

where a crewntember or passenger is required to stand to operate equipment (such as galleys or urinals).

This is to provide personnel with a means of catching themselves if unexpected or unanticipated turbulence

should suddenly cause the aircraft to move beneath them. The following areas shall be designated as fire

containment areas: These areas shall be constructed of fire resistant material; shall minimize

openings for ventilation, entry, or other use; shall employ either self-closing openings or placards to advise

that the opening must be kept closed when not in use; and shall minimize the use of wiring, hoses, or other

equipment within that space.

3. S Human engineering. Human engineering requirements shall be applied in accordance with the

criteria set forth in MIL-STD-1800, MIL-STD-1 472, AFGS-87240, and the following subparagraphs. The

requirements in these documents include, but may not be limited tn, the design of controls and displays,

lighting, antftropometric considerations, personal comfort and safety, and ease of maintenance. ●
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●
3.5.1 Labels and placards. Controfa and modes shaff be Iabelled to ensure correct identification,

utilization, actuation, ancfkn manipulation. Legends and abbreviations shaU conform to MIL-STD- 783 and

MIL-STD-12, respectively. Placards shaU be indefibly printed on a permanently mounted, rigid material.

Placards shaff be located conspicuously and in a manner that clearly references the affected equipment.

Placard placement shaU facilitate the uae of the placard while operating the equipment in the described

manner. Placard surfaces, adhesives, and layers shall not deteriorate due to normal cleaning with soap,

detergent, or bleach solutions. They shaU alao not deteriorate due to the use of solvents used to prepare

surfaces for placard application or adhesives used to mount the placards. Placards shall not deteriorate or

loosen from their mount due to the application and rapid removal of maskhg tape. Mounted placard edges

shall be sealed for aartitation.

3.5.2 Component lifting. Equipment designed to be installed or Ufted by a single aircrew member shall

weigh no more than pounds when in the condition or configuration the operation is to take

place. Equipment designed to be installed or lifted by two aircrew members shall weigh no more than

pounds when in the designed condition or configuration,

3.5.3 Anthropometry. AU equipment designed for use or operation by USAF aircrew members shall

accommodate, at a minimum, the central percent of the USAF (male and/or

female) aircrew population. AU equipment designed to be used by passengers shall accommodate the central

percent of the population, as described by the database.

3.5.4 Touch temperature. The surface temperatures of any component of the AS WMS subject to

●
routine touch shaU not exceed the fimita specified in table 1. The surface temperatures of any component of

the ASWMS subject to inadvertent touch shaU not exceed the limits specified on figure 2.

3.5.5 Training. The ASWMS design shall accommodate any training use derived from applicable

training requirements anslyses or specified in the system requirements document

TABLE L Maximum surface temperatures.

Component

Metallic rotary knobs

Metallic control panels, toggle and lever-lock switches

G1aas surfaces

Plastic rotary knobs

Plastic surfaces and pushbuttons T
“F “c

120 49

130 54

138 59

147 64

156 69
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●
3.6 Interface requirements

3.6.1 Aircraft interfaces

3.6.1.1 Electromagnetic effects (EME). The ASWMS shall be designed to achieve electromagnetic

compatibility with all subsystems and equipments within the system and with the electromagnetic

environment. The ASWMS shall meet the electromagnetic effects requirements for systems as specified in

MIL-STD-1818. Specifically, the requirements for the ASWMS are as follow:

3.6.1.2 Electrostatic discharge (ESD). No part, component, or element of the AS WMS shall

inadvertently actuate when subjected to a Volt electrostatic discharge. After the discharge is

applied, the system shall function as required.

3.6.1.3 Electrical power requirements. The electrical power system shall provide electrical power to the

terminals of the power utilization equipment having the characteristics in accordance with The

ASWMS shall require Volts, at frequency, phase, (Y

or Delta) connected and amperes for all systems and components. All loads shall be balanced

and grounded.

3.6.1.4 Weight and moment effects. The maximum weight of the ASWMS in its (fully

loaded or empty and uidoaded) configuration shall not exceed pounds. This weight includes all

detachable or removable equipment, components, parts, modules, etc.

●
3.6.1.5 Loading restrictions. There (shall/shall not) be partial assembly of the ASWMS

after loading onboard the aircraft. All removable units shall load through existing hatches or cargo doors

without alteration or disassembly of the door. Forklift tines entries shall be wide,

high, and long, The ASWMS shall accommodate loading operations with a forklift traveling at

the maximum <peed of miles per hour. The ASWMS shall accommodate the aircraft rail–roller

system as defined by The ASWMS shall have winch and hoisting cable attachments able to

support the mass of the ASWMS distributed between all points with a factor of safety without

distortion of the ASWMS or its equipment. The cable attachments shall be accessible with any

environmental protection cover in place. The ASWMS’ wheels should have a load of no more than

pounds per wheel, diameter of no less than inches, and width no less than

inches. Attachments for the ASWMS m the air vehicle shall meet the load requirements of 3.2.3 multiplied

by — for the forward d]rection for the aft direction,.— for the

direction, for the downward direction, and for both lateral directions.

3.6.1.6 Connectors. The potable water hoses and connectors shall not be physically connectable to the

liquid waste hoses or connectors. All hoses or electrical lines shall be flexible and shall not induce loads on

the connectors, the ASWMS, or the aircraft structure. The ‘ASWMS shall store all hoses and connectors for

connection of the ASWMS to the aircraft or support service systems. All liquid lines shall have a valve in the

line between the connector and the system. TIW connectors to liquid handling subsystems shall be protected

by a leakproof cap when not in use.

3.6.1.6.1 Electrical connectors. The AS WMS units which are removable from the aircraft shall mate

with a (nomenclature or specification number) (male/female) electrical connector.

●
The connector shall be located at (location) and shall have feet cord length. The

ASWMS shall include stowage for the cord, When connected, the power cord shall not obstruct any passage

around equipment. Connectors shall be operable by a single hand without tools.
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3.6.1.6.2 Ventilation connections. Connections for exterior vents (tank and space ventilation) shall be

in accordance with (specification paragraph number). The ventilation inlet and outlet flanges ●
shall be able to withstand, without permanent deformation or failure, a force of pounds axial

thrust in the — (iwarWoutward) direction and a moment of pound-inches about the

axial centerline.

3.6.1.6.3 Ground servicing connectors. Potable water service connections shall not be located in the

same box, area, or space and shall not be downstream from any liquid or human waste service connections

or overboard dump outlets. Both the waste and potable water systems shall have a valve in the line between

the cnnnector and the system. Thk valve shall be accessible andfor operable from the service connection

location. tie condition of thii valve, opened or closed, shall be easily and directly observable from the

service connection operating location. If the connections and valves are located behind a panel or door, the

lncation and purpose of these devices shall be durably and legibly marked on the exterior of the access, .

Operating instructions, including valve positions for fiihg, draining, rank selection, or other operation, shall

be posted in a position where it can be read while operating this equipment.

3.6.1 .6.3.1 Liquid waste service connections. Liquid waste servicing connectors shall be quick

disconnects in accordance with (specification number) and shall meet the requirements of
3.2.2.1 and 3.2.2.2. The hose length shallbe inches and the hose diameter shall be

inches for the waste liquids hoses. Connection to liquid waste ground services shall be at a ,single location,

shall require no mnre than one skill level groundcrew member, shall add dkinfectant to the waste
tank, and shall not require a ladder for connection or operation when the ground crewmember is standing

on the (ground or service trucldcatt). After service, provisions shall be available to rinse and

disinfect the hose and the connection tith.mt removal. Backflow out of the toilets, urinals, basins, or other

equipment connected to the liquid waste plumbing shall be prevented during the rinse or chemical addition.

See 3.2.2.2.3 for in flight, overboard dumping requirements. ●
3.6.1 .6.3.2 Potable water service connection. Potable water servicing connectors shall be quick

disconnects in accordance with (specification number), shall meet the requirements of

3.2.1 .1.2.1 and section 3.2.4, shall be easily accessible with the ASWMS installed, and shall not require

took. Operating instructions shall include a caution not to allow the filling pressure to exceed _

psig. The hose length shall be _ inches and the hose diameter shall be inches for the

potable water hoses. The potable water overflow outlet shall be observable from, the location of the servicing

connector, The potable water tank filling hose and connections shall be plainly labelled for potable water use

only and shall not be connectable to the aircraft liquid or human waste service connectors,

3.6.1.7 Structural interface. For removable ASWMS equipment, attachments to the aircraft structure

shall be made with quick and captive disconnects, with rigid connections in all directions to the existing

aircraft mounting points, and with no requirement for special tools. The equipment design shall preclude the

possibility of incorrect installation. There shall be no chatter at the connections to the aircraft. Any portion

of the ASWMS that requires removal for access tn other aircraft components or to structural attachments

shall also incorporate captive fasteners and shall require a single hand tool common with the ASWMS unit

installation. The ASWMS and its equipment shall be positioned so it does not obstruct passenger access to

seats.

3.6.1.8 Clearances, exita, hatches, and compartment acceaa. The ASWMS and its equipment, in any

cottfigttratinn, shall not block access to emergency and normal batches and compartments. The ASWMS

doors, drawers, and extending, sliding, or folding surfaces shall not block or interfere with the access to or ●
nperation of other aircraft equipment in any position (ripen, closed, unfolded, etc.).
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●
3.6.1.9 Environmental control system interface. The smoke or odors generated by the operation of the

ASWMS gaffey- or favatory-type equipment shall ventilate to the (exteriorlinterior) of the

aircraft or sfudl be dissipated by the aircraft vendIation system without adverae impact on the cabin

pressurization system. This ventilation shall be user controffable, (shall/shall not) have a filter,

and shall be without adverae impact to the cabin pressurization system. If necessary, this system shall allow a

crewmember to disable it immediately.

3.6.1.10 Escape system interfaca. The ASWMS, in any configuration, shall not impede egress from the

aircraft under emergent y condhions.

3.6.2 Other interfaces

3,6.2.1 Ground service carts. The ASWMS shalf bs compatible with the (type

designations) ground service carts for the support of toilets, potable water filling, power, disassembly for

cleaning, aanitization, or repair.

3.6.2.2 Ground stowage. The removable portion of the ASWMS _ (shall/shall not) be

contained on no more than a single pallet. The stored dimensions of the ASWMS shall be no more than

feet high feet wide, and feet long. If a weather cover is used, it shall bes—
easily removable by one person, shall be stowable within the ASWMS, and shall not tear or puncture from

normal use. The ASWMS shafl have rigid covers over all preparation and storage equipment or areas,

3.6.2.3 Insulated food transporters. The ASWMS shall include a covered and insulated food

transporter to carry the sustenance from the intlight kitchen to the aircraft while the food is maintained in its

frozen or chilled condition. The transporter shall cnntain

●
(cubic feet of volume or number of

meals). When unlnaded, it shall be storable in the ASWMS equipment, It shall be damage resistant, weigh

no more than when loaded, have two carrying handles, and maintain the temperature of the

sustenance within degrees F for minutes at an environmental temperature of

degrees F.

4. VERIFICATIONS

4.1 System description verification. The ability of the ASWMS to support the required number and

types of personnel for the duration of the design mission shall be verified by

4.1.1 Sanitation and hygiene verification. The ASWMS sanitary provisions shall be verified by

4.2 Verification of performance requirements. Unless otherwise noted, verification of the

performance requirements shall be conducted at the standard conditions of degrees F,

percent humidity, and inWg barometric pressure, The maximum deviations from

the specified test conditions are: degrees F, percent altitude,

percent humidity, 0’s acceleration, percent of the vibration frequency (or

t. 50 Hz when below 25 Hz), percent vibration amplitude, vnltage,

amperage, and ohms. All numerical data shall be recorded at the level of accuracy and
resolution of the measurement equipment utilized.

●
4.2.1 Verification of sustenance management systems. The ability of the AS WMS equipment m be

used by the crewmember(s) and/or passenger(s) to meet the aircraft system’s design requirements without

impact to “the normal and emergency operations of the air vehicle shall be verified by

27

Downloaded from http://www.everyspec.com



AFGS-87267

4.2.1.1 Verification of solid sustenance

4.2.1 .1.1 Verification of content and quantity. The ability of the ASWMS system to store, prepare,

cleanup, and sanitize for the meals specified in 3.2.1.1.1 shall be verified by The ability of the

ASWMS to store and finalize the preparation of food in containers shall be by The ability of

the ASWMS to store and facilitate the final application of the required condiments shall be verified by

4.2.1.1.2 Verification of liquid sustenance

4.2.1 .1.2.1 Verification of water. The ability of the ASWh4S to store/dkpense the required quantity of

water for the specified length of time and under the described conditions shall be verified as described in

section 4.2.4. The potable water temperature shall be measured at each of its delivery points and shall be as

specified above. Each faucet shall be open for no more than minutes prior to this measurement.

Cold water temperatures shall be taken with the ASWMS in an environment of degrees F and

hot water temperatures with the ASWMS in an environment of degrees F.

4.2.1 .1.2.2 Verification of other liquids. The ability of the ASWMS to store and dispense liquids and

beverages other tftan water or coffee shall be verified by

4.2.1.2 Verification of sustenance preparation

4.2.1.2.1 Verification of preflight and postflight. Preflight and postflight preparation procedures shall

be verified by Time to complete the tasks will begin when and end when

4.2.1.2.2 Verification of in flight preparation. Verification of the preparations required while in flight

shall be

4.2.1.3 Verification of sustenance equipment. The ASWMS equipment shall be verified by

Containment of the required equipment and an ability to interface with a variety of similar

equipment shall be verified by The equipment removal (including power

cbimectiorddisconnection) shall be verified by

4..2.1.3.1 Verification of miscellaneous equipment
,!

4.2.1 .3.1.1 Verification of utensils, serving equipment, and tableware. The ability of the ASWMS to

integrate with the eating utensils shall be verified by

4.2.1 .3.1.2 Verification of trays. The ability of the AS WMS to store, prepare, cleanup, and sanitize the

number and type of trays required for serving meals should be verified by Verification of the

access to all necessary spaces shall be an integrable part of this verification.

4.2.1.3.2 Verification of refrigeration equipment. The refrigerated, chilled, and frozen storage spaces

in the ASWMS shall verified by The existence of compartment labels shall be verified by

. The ability of the refrigeration equipment to achieve and maintain the required temperatures in

the specified times shall be verified by The performance of the refrigeration equipment’s

temperature indicators and temperature controls (for each compartment) shall be verified by

The power requirement shall be verified by
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●
4.2.1 .3.2.1 Verification of dry ice refrigeration, Verification of those refrigeration units which utilize

dry ice for refrigeration shall be conducted in accordance with 4,2.1.3.2. Access to the dry ice compartment

shall be verified by

4.2.1 .3.2.2 Verification of vapor cycle refrigeration. Verification of those refrigeration units which

utilize vapor cycle electromechanical refrigeration devices shall be conducted in accordance with
4.2.1.3.3.1. Verification of the heated exhaust and the refrigerant and plumbing equipment shall be

performed by

4.2.1 .3.2.3 Verification of thermoelectric refrigeration. Verification of those refrigeration units which

utilize thermoelectric refrigeration devices shall be conducted in accordance with 4.2.1.3.2. In addition, the

forced air circulating within the chiller and freezer compartments and over the heat sink shall be verified by

and replacement of the filters shall be verified by The filter type and availability

and the heat flow direction from the exterinr heat sink shall be verified by

4.2.1 .3.2,4 Verification of drink station. The Incation of the drink station(s), the availability of

drinking cups and trash receptacles, the snurce of the water, and the waste water storage shall be verified, by

. The temperature of the chilled water shall be verified in accordance with 4.2.1.1.2.1, ,The

refrigeration equipment shall be verified as required in 4.2.1.3.2.1, 4.2.1.3.2.2, or 4.2.1.3.2.3. The waste

and potable water plumbing shall be verified by the requirements of 4.2.2.2 or 4.2,4.

4.2.1.3.3 Verification of heating equipment. The ability of the ASWMS heating equipment to prepare

sustenance for use shall be verified as follows. The ASWMS heating equipment’s of flon switch, indicators,

and adjustable temperature controls or timers shall be verified by The voltage, frequency, and

power requirements of each item of heating equipment shall be verified by Exterior surface

● temperatures shall be verified by procedures set forth in 4.5,4,

4.2.1 .3.3.1 Verification of ovens. The capacity of the ovens and their ability to reach the required
temperatures in the specified time shall be verified by The ovens shall be cold soaked for

— minutes at _ degrees F and maintained at an exterior environment of

degrees F. During this verification, the oven should be loaded with the type of meals specified in 3.2.1.1 as

necessary to meet the aircraft’s mission requirements. The performance of the door seal gaskets, door \

adjustments, insulation, drip guards, and decompression relief devices shall be verified by

4.2.1 .3.3.1.1 Verification of conventional ovens. The operation and performance of internal fans,

temperature indlcatnrs, heating elements, and shields shall be verified by

4.2.1 .3.3.1.2 Verification of microwave ovens. Radiation external to the oven shall be verified by

direct measurement on a unit operating at the highest power level at several, evenly spaced time intervals

throughout a time perind representative of its design life. This test shnuld include cycles of oven

door opening and closing at the highest closing force level and cycles of cleaning procedures.

The protection nf the microwave energy source from damage due to excessive reflected microwave radiation

shall be verified by The performance of the door interlock(s) shall be verified by

to verify they operate tn remove power to the radiation generation system before the door begins to open.

The adjustable power control shall be verified by The air circulation and replacement shall be
verified by The operation of the cooking compartment light and the acceptability of the

warning placard shall be verified by The satisfactory distribution of the microwave energy shall

be verified by

●
4.2.1 .3.3.2 Verification of liquids heaters. The operatirm of the liquids heaters shall be performed by

The performance of the pressure relief devices shall be verified by The

complete drainage by gravity shall be verified by
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4.2.1 .3.3.2.1 Verification of co ffeemaker. The capacity of the co ffeemaker shall be verified by

. The holding temperature of the coffee shaU be verified by The other operations

of the coffeemaker shall be verified by

4.2.1 .3.3.2.2 Verification of water heater. The temperature, times, and flows of the water heater shall

be verified by The ability of the user to clean and sanitize the water heater and replace the

heating elements shall be verified by

4.2.1 .3.3.2.3 Verification of hot cups. The ability of the hot cups to attain the required temperature

should be verified by : with the ASWMS cold soaked to ‘ degrees F and the

environment maintained at degrees F: AU operations with the hot cup shall be verified by

4.2.1 .3.3.3 Verification of other heating equipment. Heating devices shall be able to achieve and

maintain the required temperature after being cold soaked for minutes at degrees

F and maintained at an exterior environment of degrees F. The operation of components shall

be verified as required for similar devices in the analogous heating equipment verification requirements

above.

4.2.1.3.4 Verification of smtenance stowage equipment.. The compatibility of the stowage shelves and

drawers with the required sustenance, equipment, and components shall be verified by The

adequacy of the shelf doors and equipment retention devices shall be verified by

4.2.1.3.5 Verification of preparation arealequipment. The size, location, and weight capacity of the

ASWMS work surfaces shall be verified by The set up, assembly time, and retention of the

surfaces (both stored and in use configurations) shall be verified by The slope of the surfaces

shall be verified by level when the aircraft is in normal, level flight. The operation of the refuse

opening, refuse container, and utility outlet shall be verified by

4.2.2 Verification of waste management systems. The hygienic disposal of waste generated by the

crewmembers and passengers shall be verified as described in the following paragraphs. The easy

disassembly, removal, cleaning, and sanitization of all waste disposal equipment, devices, components, or

systems shall be verified by

4.2.2.1 Verification of human waste. The performance of facilities and equipment for the collection,

holding, and disposal of human feces and urine shall be performed by

4.2.2.1.1 Verification of human waste coilectitm. The performance of modesty shields andlor splash

shields shaU be verified by The ability of the collection equipment to prevent spilling waste with

the given acceleration shall be verified by The operation of each flush valve or button, the

capability to perform bmsh cleaning and sanitization, the anti-cling surface, and the lack of recesses shall be

verified by

4.2.2.1.1.1 Verification of fecal relief equipment. The operation of the toilets shall be verified by

4.2.2.1.1.2 Verification of urination relief equipment. Urination equipment shall be verified by

4.2.2 .1.1.3 Verification of human waste holding tank(s). The ability of the holding tanks to maintain,

process, and/or remove the waste shall be verified by Tanks integral to the toilet shall be

verified in concert with the verification of toilet operation.

●

●

●
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4.2.2.1.2 Verification of system cleaning/disinfection. The sbllity of the AS WMS human waste

● systems to be cleaned, sanitized, and disinfected with commercially available agents shall be verified by

4.2.2.1.3 Verification of ventilation. The ability of the ASWMS human waste system spaces or

compartments to be ventilated to the aircraft exterior shall be verified by

4.2.2.2 Verification of liquid waste. The separation or integration of the liquid waste system from other

ASWMS subsystems shall be verified by The design, location, insulation, andlor construction to

prevent freezing and permit drainage by gravity of the liquid waste contents shall be verified at temperatures

of 3.2.6.3or when held for mintttea. The ability of the liquid waste handling system

to withstand the required internal pressttrelvacuum due to servicing shall be verified by

4.2.2.2.1 Verification of liquid waste tank(s). The construction, retention, removal, cleaning,

sanitization, venting, and surge suppression of liquid waste tank(s) shall be verified by The tank

capacity and the size and operation of the tank opening shall be verified by The adequacy of

tbe carrying handle(s); the operadon of the level indicator including its accuracy, location, and cleanability;

the functioning of connections to any chemical treatment charging line: and the servicing line check valve

shall be verified by

4.2.2.2.2 Verification of waste plumbhtg. The ability of the waste plumbtng and connections to prevent

leaks, to drain completely by gravity (with the exception of basin traps) to the waste tank, and to be

non-connectable to the potable water system (with the exception of the cross-connect spool) shall be

verified by . Ease of disassembly and cleaning of all plumbing shall be verified by

Interior surfaces and bend radius of the waste system plumbing shall be verified by

● 4.2.2.2.3 Verification of in flight dumping. Location and design of the overboard dumping outlets shall

be verified by . The ability of the ASWMS to dump liquid wastes while in flight without the outlet

freezing, without waste accumulating on exterior aircraft surfaces, and without the loss of cabin

pressurization shall be verified by

4.2.2.2.4 Verification of liquid waste drains. The operation of the check valve and trap in all liquid

waste drains shall be verified by The inclusion of a screen, the fttnctioning of a drain plug, and

the presence of a secondary drain shall be verified by The size of the drains shall be verified by

— The effect of drains on the pressurization system shall be verified by

4.2.2.3 Verification of medical waste. The ability of the ASWMS to handle, control, store, process,

and remove medical waste shall be verified by

4.2.2.3.1 Verification of medical waste stowage. The ability of the ASWMS to control storage of waste

medical sharps and biohazard material and to maintain medical wastes in the appropriate separate

containers abalf be verified by

4.2.2.3.2 Verification of patient human waste. Tbe ability of the AS WMS to support the collection and

stowage of patient urine, feces, and vomints shall be verified by

4.2.2.3.3 Verification of medicallnursing considerationslimplications. The ability of the AS WMS to

support the medical doctots’, nurses’, and technicians’ needs shall be verified by

● 4.2.2,4 Verification of foreign waste. The collection, stowage, and transfer of foreign wastes from the

ASWMS shall be verified by
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?

4.2.2.5 Verification of general refuse

4.2.2 .5.1 Verification of refuse sources and quantities. The ability of the ASWMS to store the

required quantities of trash from all sources shall be verified by

4.2.2.5.2 Verification of refuse stowage and removal. The adequacy of the refuse containers’

placement and operation shall be verified by . The ability of the dry waste containers to prevent

the spread of wastepaper fires beyond the container interior shall be verified by

4.2.2.5.3 Verification of refuse compactors. The performance of the refuse compaction equipment

shall be verified ,by

4.2.2.6 Verification of hazardous waste (excluding medical). The ability of the ASWMS to contain,

control, store, clean, remove, dkpose, and decontaminate hazardous waste material shall be verified by

4.2.3 Verification of sustenance or waste management spaces and compartments. The floor pan, fit

into the ‘air vehicle, service doors and panels, and possible hand holds shall be verified by

Electrical grounding of the compartment and rapid decompression performance shall be verified by

Loading of compartments into tbe air vehicle’s cargo compartments shall be verified as—
required by 4.6.1.5.

4.2.3.1 Verification of oxygen. The verification of the ASWMS oxygen systems’ performance shall be

4.2.3.2 Verification of counter(s). The size, design, and construction of counters in the compartment

shall be verified by

4.2.3.3 Verification of door(s). The adequacy of vent louvers and interior locks (including exterior

backlighted occupied notice, exterior emergency unlocking, and visual indication that the door is securely

latched) shall be verified by

4.2.3.4 Verification of smoke detector. The mounting and operation of the smoke detector shall be

verified by

4.2.3.5 Verification of floor seal. The ability of the floor seals in all galley, lavatory, or other

compartment or space where sustenance is prepared or waste is handled, removed, managed, or controlled

shall be verified by

4.2.3.6 Verification of galley-wtiqtre requirements. The ability of crewmembers to use the galley

equipment while monitoring passengers shall be verified by The adequacy of galley

compartment fire extinguishers shall be verified by

4.2.3.6.1 Verification of galley fixtures. The adequacy of the galley’s wastepaper bin, cup dispenser,

hand grips, vent fan, and dispensers shall be verified by The adequacy and placement of

electrical utility outlets and the ability of the ventilation system to remove ‘the .required smoke, vapors, and

odors and to vent to the correct location shall be verified by

●

4.2.3.6.2 Verification of galley basins. The galley basins’ operation, water supply, drainage, and

maintenance shall be verified by
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●
4.2.3.6.3 Verification of galley annunciator panel. The ability of the galley annunciator panel to

receive a signal from the lavatory annunciator call switch and a signal warning crewmembers to return to

their seats shall be verified by

4.2.3.6.4 Verification of self-service equipment. The self–service

4.2.3.6.5 Verification of service and waste carts. The service carts’

equipment shall be verified by

performance shall be verified by

4.2.3.6.6 Verification of galley seats. The design, number, and location of the galley seat(s) shall be

verified by The ability of the seats to function as required shall be verified as described in

. MlL-STD-l 807 desigtt requirements of This verification shall be a dynamic test of the seat,

ASWMS supporting structure, the aircraft supporting stmcture, and ail connectors. Verification of the

strength, stiffness, and durability of the galley attendant seats to withstand flight loads for the defined usage

shall be by

4.2.3.7 Verification of lavatory-unique requirements. The ability of the lavatory occupant to perform

the required tasks and operate the installed equipment shall be verified by

4.2.3.7.1 Verification of lavatory fixtures. The functional adequacy of the installed fixtures shall be

verified by . The design, number, and placement of lavatory electrical outlets and the ability of

the ventilation system to remove the odors and dispose of them to the proper location shall be verified by

● 4.2.3.7.2 Verification of lavatory basins. The lavatory basins’ operation, water supply, drainage, and

maintenance shall be verified by

4.2.3.7.3 Verification of lavatory annunciator panel. The operation of the lavatory annunciator panel

and its ability to call crewntembers as required and warn passengers when it is necessary to return to their

seat shall be verified by

4.2.3.7.4 Verification of shaving. The ability of the lavatory to support shaving, including razor blade

disposal, shall be verified by

4.2.4 Verification of potable water system. The ability of the users to completely drain the system, both

tanks and plumbing, by gravity shall be verified by The ability of the system to maintain the

operating pressure and withstand the filling pressure shall be verified by

4.2.4.1 Verification of potable water plumbing. The distribution of the potable water shall be verified

as described in 4.2.1.1.2.1. The connectors’ operation (including the cross connection spool) shall be

verified by . This verification shall include an attempt to interconnect the potable and liquid

waste systems at all connectors. The system material and routing shall be verified by Switching

between supply tanks, aircraft potable water connectors interconnection, and emergency shutoff shall be

verified by The pressure relief valve(s) should be verified by a

●
4.2.4.2 Verification of potable water tanks. The adequacy of the surge preventers, cleaning accesses

and openings, carrying handles, retention, fill line check valve, and supply control shall be verified by

The performance of the insulation and interior corners shall be verified by
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4.2.4.3 Verification of potable water pressurization system.

4.2.4.4 Verification of potable water treatment. The ability of the ASWMS potable water system to

meet the requirements of AFR 161-44 shall be verified by

4.2.5 Verification of construction

4.2.5.1 Verification of materials, processes, and parts

4.2.5.1.1 Verification of materials and processes. The sbility of the ASWMS materials to meet the

operational and maintenance requirements of tbe system shall be verified by Tbe acceptability

of the structural properties shall be verified by The ability of required removable modules,

equipment devices, or parts to withstand periodic high temperature and pressure cleaning with clesning and

sanitization agents shall be verified by The absence of hazardous materials and processes; of

processes or materials prohibited by federal, stste, or local laws; of materials nutritious to fungus; snd of

materials which may be degraded due to exposure to aircraft fluids, disinfectants, cleaning or sanitization

agents, or pressurized cleaning processes shall be verified by The sealing of all edges, cutouts, or

holes in honeycomb- or sandwich-type panels shall be verified by

4.2.5 .1.1.1 Verification of materials in contact with food and/or water. The absence of materials in

contact with any food, water, or other drink that may contain or pass any odor, flavor, or hazardous or toxic

chemicals; that will support chemical reactions due to thk contact; that will support the growth of fungus;

that attracts insects; that may etch, pit, crack, or have any other structural, visual, or performance

deterioration due to this contact; or that is hydroscopic shall be verified by The compatibility

of potable water line materials with super chlorinated water shall be verified by

4.2.5.1.1.2 Verification of materials in contact with human or liquid wastes. The absence of

aluminum or porous materials, the use of acidproof materials, the radius of corners, and the flexible lines

(including the lack Of convolutions) shall be verified by

4.2.5 .1.1.3 Verification of flammable materials. The density and toxicity of the smoke produced when

the material k burned shall be verified by The burn resistance and/or self-extinguishing

capability of the materials shall be verified by The flame time, burn length, and dripping flame

time of textile materials shall be verified by

4.2.5 .1.1.4 Verification of corrosion control. The ability of the AS WMS to control corrosion in the

environments of 3.2.4 or due to contact with waste or sustenance material shall be verified by

4.2.5 .1.1.5 Verification of surfaces. The cleanability; scuff, chip, dent, and scratch resistance;

non-skid capability; and non-susceptibility to cracking, chipping, scaling, or eroding due to age or extremes

of environmental conditions of all surfaces shall be verified by The presence and effectivity of

kickplates shall be verified by

4.2.5.1.2 Verification of parts. The ability to use commercial components to replace failed or obsolete

parts, the”use of modularity in the design, the ability of the remainder of the ASWMS to function with parts

or modules removed, and the use of standard parta shall be verified by

4.2.5 .1.2.1 Verification of radii. The use of radii on all corners and edges shall be verified by

●

✎

●

●
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●
4.2.5 .1.2.2 Verification of retention and latches. The adequacy of the retention devices and systems

design shaU be verified by

4.2.5 .1.2.3 Verification of joints The joints’ construction and performance shall be verified by

4.2.5 .1.2.4 Verification of removable panela, doors, drawers, and work surfaces. The construction

and performance of panels, doors, drawers, and work surfaces shall be verified by

4.2.5.2 Verification of spill control. The ability of work surfaces and equipment to capture accidental

spills, condensation, overflows, or to seal leakages shall be verified by

. 4.2.5.3 Verification of lighting. The lighting at all work surfaces and control panels shall be verified by

The replacement of lighting shall be verified by The ability to provide this light

without shadows shall be verified by Thermal protection for fluorescent lighting ballast shall be

verified by

4.2.5.3.1 Verification of lighting, emergency. The illumination magnitude at the required positions

and the automatic operation shall be verified by

4.2.5.3.2 Verification of light fixture, normal. The illuminance, location, and control of normal

lighting shall be verified by

●
4.2.5.4 Verification of electrical distribution. The capacity of the electrical power system and its

compatibility with the aircraft electrical power system shall be verified by The design of the

electrical connections to the air vehicle shall be verified as described in 4.6.1.6.1. The insulation resistance

shall be verified by measuring the resistance when exposed to Volts DC for

minutes between all mutually isolated circuits. The ability of the ASWMS assemblies to withstand high

voltages as required shall be verified by The electrical grounding of the ASWMS shall be

verified by Protection of electrical equipment from sources of hazard shallbe verified by

4.2.5.4.1 Verification ofelectrical control panels. ‘flelocation, function, controls, and indicators of

the control panel for the ASWMS equipment shall be verified by

4.2.5.4.2 Verification of electrical utility outlets. The placard at each outlet and the location and

design of allelectrical outlets shallbe verified by The operation of the self-testing circuit

breaker at each utility outlet shall be verified by

4.2.5.4.3 Verification of electrical power wiring. The wiring type, size, insulation, and bundles; the

routing placard in each compartment andon major assemblies; and the length of the wiring to the aircraft

connections shall be verified by

4.2.5.5 Verification of noise effects cm personnel. Verification of acoustical noise Ievels shall be in

accordance with the requirements of MIL-STD-1789 or

o 4.2.5.6 Verifiation ofstructural integrity .~estmctural integrity of the secondary aircraft

sti-ucture elements of the ASWMSshaU be verified by The structural integrity of the remaining

elements shall be verified by
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4,2.6 Verification of environmental requirementa. Verification that the ASWMS will withstand

without degradation and will operate during exposure to the environments of an equipment life cycle shall be

accomplished by a combhation of environmental measurement, analysis, and test. Analyses andlor tests ●
shaU be conducted to account for aimtdtaneoua application of environmental stresses (e. g., simultaneous

application Of ~bratiOn, temperature. and humidity). Test methods shall be tailored” with regard to
equipment size and configuration as well as environmental exposure. Wherever analysis data are not

available to define environments adequately, direct measurement of the environment(s) must be

accomplished.

4.2.6.1 Verification of environmental stress screening (ESS). The ASWMS environmental analysis

and test process shall include ESS environmental stresses. Funher, exposure to maximum ESS stress

level (s) and duration (s) shall be the initial element of aU environmental verification testa.

4.2.6.2 Verification of low pressure (altitude). Verification that the AS WMS will withstand without

degradation and operate during exposure to the low pressure environments of&t equipment Ufe cycle shall

.

be accomplished by Verification shall be accomplished as follows:

4.2.6.3 Verification of temperature. Verification that the AS WMS will withstand without degradation

and operate during exposure to the temperature environments of an equipment life cycle shall be

accomplished by . Verification shall be accompuahed as follows:

4.2.6.4 Verification of solar radiation. Verification that the ASWMS will withstand without

degradation and operate during exposure to the solar radiation environments of an equipment life cycle shall

be accomplished by . Verification shall be accomplished as follows: .

4.2.6.5 Verification of rain. Verification that the ASWMS will withstand without degradation and
operate during exposure to the rain environments of an equipment life cycle shall be accomplished by ●

Verification shall be accomplished as follows:—

4.2.6.6 Verification of humidity. Verification that the ASWMS will withstand without degradation and

operate during exposure to the humidity environments of an equipment life cycle shall be accomplished by

Verification shall be accomplished as follows:— .

4.2.6.7 Verification of fungus. Verification that the ASWMS will withstand without degradation and

operate during exposure to the fttngus environments of an equipment life cycle shall be accomplished by

Verification shall be accomplished as follows:—

4.2.6.8 Verification of salt fog. Verification that the ASWMS will withstand without degradation and

operate during exposure to the sak fog environments of an equipment life cycle shall be accomplished by

Verification shall be accomplished as follows:—

4.2.6.9 Verification of sand and dint. Verification that the AS WMS will withstand without degradation

and operate during exposure to the sand and dust environments of an equipment life cycle shall be

accomplished by . Verification shall be accomplished as follows:

4.2.6.10 Verification of explosive atmosphere. Verification that the AS WMS will withstand without

degradation and operate during exposure to the explosive atmosphere environments of an equipment life

cycle shall be accomplished by Verification shall be accomplished as follows:

4.2.6.11 Verification of acceleration. Verification that the ASWMS will withstand without degradation

and operate during exposure to the acceleration environments of an equipment life cycle shall be

accomplished by Verification shaU be accomplished as follows: 0
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●
4.2.6.12 Verification of vibration. Verification that the ASWMS will withstand without degradation

and operate during exposure to the vibration envimnmenta of an equipment life cycle shall be accomplished

by Verification shall be accomplished as follows:

4.2.6.13 Verification of acoustic noise exposure. Verification that the ASWMS will withstand without

degradation and operate during exposure to the acoustic noise environments of an equipment life cycle shall

be accomplished by Verification shall be accomplished as follows:

4.2.6.14 Verification of shock. Verification that the ASWMS will withstand without degradation and

operate during exposure to the shock environments of an equipment life cycle shall be accomplished by

Verification shall be accomplished as follows:

*
4.2.6.15 Verification of gunfire. Verification that the AS WMS will withstand without degradation and

operate during exposure to the gunfire environments of an equipment life cycle shall be accomplished by

Verification shall be accomplished as follows:

4.2.6.16 Verification of other environments. Verification that the ASWMS will withstand without

degradation and operate during exposure to the other environments of an equipment life cycle shall be

accomplished by Verification shall be accomplished as follows:

4.3 Verification of product integrity. The ASWMS shall be verified to the integrity program

requirements tailored by 3.3, and incorporated into the system specification.

o /’
4.4 Verification of safety. The compliance with MIL-STD-882 shall be verified by

incorporation of hand holds shall be verified by Design and construction of fire containment

areas shall be verified by

4.S Verification of human engineering.

4.5.1 Verification of labels and placards.

4.5.2 Verification of component lifting.

4.5.3 Verification of antbropometry.

4.5.4 Verification of touch temperature. The touch temperature of all exposed surfaces shall be

verified by test. Temperature measurements shall be taken after assurance that the component under test is

fully functional and the maximum surface temperature has been achieved during normal operation and

under normal conditions,

4.5.5 Verification of training. Incorporation of required operation and maintenance training features

shall be initially verified by analysis of system design and finally through functional and physical

o

configuration audita. Incorporation of training use in reliability and duty-cycle calculation shall be verified

through the reliability program. If a training system is being acquired under the contract, testing of the

training features of the onboard ASWMS equipment will be as specified in the training system specification.
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4.6 Verification OF interfaca requirements

4.6.1 Verification of aircraft interfaces

4.6.1.1 Verification of electromagnetic effects (EME). The electromagnetic effects ‘design

requirements for the ASWMS shall be verified in accordance with the methods for verification contained in

MIL-STD-1818, Section 5.

4.6.1.2 Verification of electrostatic discharge (ESD). The ASWMS shall be subjected to a

picofarad capacitor charged to the required voltage and discharged through a

ohm resistor connected in series between the sensor contacts. The contact points shall then be reversed,

changing polarity, and the test repeated. The ASWMS shall meet its requirements after this exposure.

4.6.1.3 Verification of electrical power requirements. Compliance of the ASWMS with the

requirements of 3.6.1.3 shall be verified by analyses and tests as follow
w.

4.6.1.4 Verification of weight and moment effects The maximum weight of the AS WMS shall be

verified by

4.6.1.5 Verification of loading restrictions. The verification of any partial assembly of the ASWMS

after loading onboard the aircraft, loading of removable units through existing hatches or cargo doors, and

hoisting and/or forklift operations shall be by The winch operations and the rolling of the

ASWMS on the aircraft rail-roller system and on paved aircraft ta.xiways shall be verified by

Attachments for the ASWMS to the air vehicle shall be verified by

4.6.1.6 Verification of connectors. The presence and operation of a valve in all liquid lines between the ,

connector and the system and of a leakproof cap on the connector shall be verified by The

inability to connect potable water hoses and connectors to the liquid waste hoses or connectors; the a
flexibility and loads induced by all hoses or electrical lines; and the storage of all hoses and connectors for

connection of the ASWMS to the aircraft or support service systems shall be verified by

4.6.1.6.1 Verification of electrical connectors. The capacity, location, size, and type of the electrical

connectors to the ASWMS shall be verified by The length of the electrical cord and its

stowage, the connecting operation, and the non-obstruction of passageways and equipment by the

connected cord shall be verified by

4.6.1.6.2 Verification of ventilation connections. Connections for all exterior vents and the forces and

moments these connections can withstand shall be verified by

4.6.1.6.3 Verification of ground servicing connectors. Verification that potable water service

connections are not located in the same box, area, or space and are not downstream from any liquid or

human waste service connections or overboard dump outlets shall be by The adequacy of all

operating instmctions shall be verified by The performance of the servicing valve, connector,

and cap should be by

4.6.1 .6.3.1 Verification of liquid waste service connections. Liquid waste servicing quick disconnects,

hose length, connection to ground services, drainage of all liquids and solids, disinfectant addition, rinse,

and other. operation shall be verified by

4.6.1 .6.3.2 Verification of potable water service connection. Potable water servicing quick

disconnects, hose length, operating instructions, and overflow outlets shall be verified by

Inability to connect the potable water system to the waste handling system, hoses, and connectors shall be

verified by
m
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4.6.1.7 Verification of structural interface. The removal and replacement of removable ASWMS

● equipment and the mounting of removable ASWMS units to the aircraft shall be verified by

4.6.1.8 Verification of clearances, exits, hatches, and compartment access. Access to emergency

and normal hatches or compartments with doors, drawers, and extendhg, sliding, or folding surfaces in any

position (open, closed, unfolded, etc.) shall be verified by

4.6.1.9 Verification of environmental control system interface. The AS WMS area ventilation shall be

verified by

4.6.1.10 Verification of escape system interface. The ASWMS shall be integrated with the escape

system so egress from the aircraft under emergency conditions is not impeded.

4.6.2 Verification of other interface

4.6.2.1 Verification of ground service carts. The compatibility of the ASWMS with the required

ground service carts for the support of toilets, potable water filling, power, disassembly for cleaning,

sanitization, or repair shall be verified by

4.6.2.2 Verification of ground stowage. The storage capability, including the use of a weather cover,

shall be verified by

4.6.2.3 Verification of insulated food transporters. The design, construction, function, operation, and

● storage of any food transporter shall be verified by

s. PACKAGING

S. 1 Packaging requirements. All deliverable items shall be prepared for shipment as directed by the

acquisition activity.

6. NOTES (This section contains information of a general or explanatory nature that maybe helpful, but

is not mandatory.)

6.1 Intended use. The ASWMS being procured under this effort is intended for use onboard the

(list aircraft) in the (list compartments) for use by (list the particular

crewmembers or passengers). This system is intended to provide for the management of (list

the types of sustenance or waste).

6.2 Acquisition requirements. Acquisition documents must specify the following:

a. Thle, number, and date of the specification.

● b. Issue of the DoDISS to be cited in the solicitation, and if required, the specific issue of individual

documents referenced (see ?.. 1.1 and 2.2).
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6.3 Consideration of data requirements. The following data requirements should be considered when

this specification is appfied on a contract. The applicable Data Item Descriptions (DID’s) should be

reviewed in conjunction with the specific acquisition to ensure that only essential data are

requested/provided and that the DID’s are tailored to reflect the requirements of the specific acquisition.

To ensure correct contractual application of the data requirements, a Contract Data Requirements List

(DD Form 1423) must be prepared to obtain the data, except where DOD FAR .Supplement 27.475-1

exempts the requirement for a DD Form 1423.

Reference Paragraph DID Number DID TMe Suggested Tailoring

(Enter the appropriate DID’s for the particular ASWMS under development, Include all the listed

information, including Reference Paragraph Number, DID Number, DID Tile, and Suggested Tailoring, )

The above DID’s were those cleared as of the date of this specification. The current issue of

DOD 5010. 12-L, Acquisition Management Systems and Data Requirements Control List (AMSDL), must

he researched to ensure that only current, cleared DID’s are cited on the DD Form 1423,

6.4 Definitions. For the purpose of this specification, the following definitions apply.

AC

AFGS

AFOSH

AFR

AGARD

AGC

AIR

AM

amps

AMS

AMSDL

ARP

AS

ASTM

ASWMS

CFR
cm3

dB

dB(A)

DC

DoDISS

dry ice

DVS

EMC

EMI

EPS

alternating current

Air Force CMde Specification

Air Force Occupational Safety and Health

Air Force Regulation

Advisory Group for Aerospace Research and Development

Automatic Gain Control

Aerospace Information Report

amplitude modulated

short form of amperes—a unit of measure for electrical current

Aerospace Material Specification

Acquisition Management Systems and Data Requirements Control List

Aerospace Recommended Practise

Aerospace Specification

American Society for Testing and Materials

Airborne Sustenance And Waste Management Systems

Code of Federal Regtdations

cubic centimeter

decibel

A-weighted scale of decibels of noise, as defined in MlL-STD-l 789

direct current

Department of Defense Index of Specifications and Standards

frozen carbon dioxide-C02 (-69.9 “F)

Distinguished Visitors

electromagnetic compatibility

electromagnetic interference

electrical power system
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ESD

●
ESS

F

FAR

G

Hz

ILS

inWg

mfl

mA

ms

ODC

ODP

OSHA

psi

psia

psid

psig

REO

RF

SAE

SPL

TDE

TSRA

●
USDA

USPHS

volts

watts

wet ice

electmatatic discharge

Environmental Stress Screening

Fahrenheit–a unit of measure for temperature

Federal Aviation Regtdadon

gravity-a unit of acceleration measurement equivalent to 32 feet per second per second

Hertz-a unit of measure for frequency, equal to one cycle per second

Instrument Landing System

unit of pressure measurement where inWg = (O.03613) . psig

megohm

milliampere

electromagnetic radiation at frequencies above 1000 MHz

millisecond

ozone depleting chemical

ozone depletion potential

Occupational Safety and Health Administration

pounds per square inch

pounds per square inch absolute

pounds per square inch difference

pounds per square inch referenced to sea level altitude

Responsible Engineering Office

radio frequency

Society of Automotive Engineers

sound pressure level

Total Daily Exposure–a measure of noise severity

Training System Requirements Analysis

United States Department of Agriculture

US public Health Service

unit of measure for electrical potential energy

unit of measure for electrical power—for direct current it is

equal to the current in amperes times the voltage.

frozen water–H20 (32.2”F)

6.S Subject term (key word) listing

aircraft

feces

food

galley

heating

lavatory

medical waste

microwave

refrigeration

refuse

urine

water
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6.6 Responsible engineering office (REO). The office responsible for development and technical

maintenance of this specification is ASC/ENECE, Wright-Patterson AFB OH 45433-6503. Requests for

additional information or assistance on this specification can be obtained from ASC/ENECE, ●
Wright-Patterson AFB OH 45433-6503, DSN 785-7325, Commercial (5 13) 255-2165. Any information

obtained relating to Government contracts must be obtained through contracting officers,

Custodian: Preparing activity:
Air Force - 11 Air Force - 11

(Project 15 GP-F105)

●

●
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APPENDIX

SUSTENANCE AND WASTE MANAGEMENT SYSTEMS, AIRBORNE

HANDBOOK FOR

10. SCOPE

10.1 General. This appendix provides rationale,

guidance, lessons learned, and instructions to tailor

Sections 3 and 4 of the basic specification

(AFGS-87267) for a specific application.

10.2 Purpose. The purpose of this appendix is

m provide information to assist the Government

procuring activity or contractor in the use of

AFGS-87267.

●
10.3 Use. By completing the blanks in the basic

specification and by deleting inappropriate sections

from it, the project engineer tailors it to meet

particular operational needs of the USAF, as

required by a specific design or development effort.

This appendix is designed to assist the project

engineer in accomplishing this task. Specific

guidance for the completion of individual blanks is

contained in those sub-paragraphs of the

requirement or verification guidance with the same

letter as the blank.

10.4 Format

10.4.1 Requirement/verification identity.

Section 30 of this appendix parallels Sections 3 and

4 of the basic specification; paragraph titles and

numbering are in the same sequence. Section 30

provides each requirement (Section 3) and

associated verification (Section 4) as stated in the

basic specification. Both the requirement and

verification have sections for rationale, guidance,

and lessons learned.

10.4.2 Requirement/verification package.

Section 30 of this appendix has been so arranged

that the requirement and associated verification is

a complete package to permit addition to, or

deletion from, the criteria as a single operation. A

requirement is not specified without an associated

verification.

10.5 Responsible engineering office (REO).

The responsible engineering office for this

append~ is the Crew Systems Branch, Crew and
Escape Equipment Integration Section,
AS CIENECE, Wright-Patterson AFB OH

45433-6503, DSN 785-7325 or Commercial

(513) 255-2165.
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20. APPLICABLE DOCUMENTS

20.1 References. The documents referenced in this appendix are not intended to be applied

contractually. Their primary purpose is to provide background information for the Government or

contractor engineers responsible for developing the most appropriate performance values (filling in the

blanks) fortierequiremen& contained intie Weciflcation proper. Material fromthese documents should

be included in the developed specification whenever practical; otherwise, the document maybe listed, but

the specific paragrapba to be followed must be specified.

20.2 Avoidance of tiering. Should it bedetemined tiattie references contained inthisappendksre

necessary for a Request for Proposal or a contract, excessive tiering shall be avoided by calfing out only those

portions of the reference which have direct applicability. It is a goal of the Department of Defense that the

practice of referencing documents in their entirety be eliminated in order to reduce the tiering effect.

20.3 Government documents

20.3.1 Specifications, standards, handbooks, and regulations. The following specifications,

standards, handbooks, and regulations form a part of thk specification, to the extent specified herein.

Unless otherwise specified, the issues of these documents are those fisted in the Department of Defense

Index of Specifications and Standards (DODISS), and changes and supplements thereto, as cited in the

solicitation (see 6.2). Unless otherwise indicated, copies of federal and military specifications, standards,

handbooks, and regulations are available from the Standardization Documents Order Desk, Bldg 4D,

700 Robbins Avenue, Philadelphia PA 19111-5094.

SPECIFICATIONS

Federal

L-T-48

PPP-I-350

A-A-697

S-O-1425

A-A-2577

A-A-2595

A-A-50465

A-A-50466

A-A-52061

Military

MIL-S-2668

MIL-w-5088

MIL-O-6438

MIL-u-6632

MIL-E-7016

MIL-B-7525

MIL-B-8571

MIL-D-11309

MIL-M-13966

Tableware, Plastic

Individual Servings of Subsistence, Packaging of

Paper, Toilet

Ovens, Microwave, Electric

Cup, Disposable; Lid, Disposable Cup

Cup, Disposable; Lid, Disposable Cup

Oven, Microwave, Electric (600-900 Watt)

Oven, Microwave, Electric (1800-2199 Watt)

Dispenser, Cups, Cup Lids, and Drinking Straws

Seat, Passenger, Aft Facing, Transport A,rcraft

Wiring, Aerospace Veh]cle

(Cancelled) Oven, Food Warming, Electrically Heated, Type B-4

Urinals, Stationary, Aircraft

Electric Load and Power Source Capability, Aircraft, Analysis of

Bracket, Hot Cups, Liquid, Electric

Bag, Storage, Drinking Water

Disinfectant, Food Service

Meal, Precooked, Frozen
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MIL-H-21303

MS 21391

MIL-S-25073

MIL-T-25186

MIL-J-25718

MIL-G-25608

MIL-L-26208

MIL-C-26482

MIL-T-3801O

MIL-B-38157

MIL-O-38205

MIL-E-38453

MIL-L-38779

MIL-F-43231

MIL-B-43444

MIL-M-44343

MIL-C-44352

MIL-S-58095

MIL-T-83018

MIL-G-83063

MIL–B-83665

MIL-O-83993

MIL-F-87168

AFGS-87221

AFGS-87226

AFGS-87234

AFGS-87235

AFGS-87240

MIL-A-87244

AFGS-87249

STANDARDS

Federal

OSHA 1910.1000

Military

MIL-STD-12

Hot Cups, Liquid, Electric

Coupling End, 1 inch, Drinking Water

Service, Aircraft, Standard Dimensions

Seats, Aircraft

Toilets, Aircraft, Chemical

Ju8, Insulated, Type CNU-2/C

(Cancelled) Galley, Aircraft, Design of

Lavatory Servicing Cart, Aircraft

Connector, Electrical, (Circular, Miniature, Quick-Disconnect,

Environment Resisting), Receptacles and Plugs, General Spec for

Tank Pttmping Unit, Aircraft Lavatory Servicing, Truck

(Cancelled) Buffet-Lavatory Unit, Type A/B-37 S- 1, Air Transportable

Ovens, Food Warming, Electric, HDU-2/B and HDU-23/B

(Cancelled) Environmental Control, Environmental Protection, and

Engine Bleed Air Systems, Aircraft, General Specifications for

Lavatories and Accessories, Aircraft

Food Packet, Survival, General Purpose

Bag, Plastic, Contaminated Waste Disposal

Meal Module, Tray Pack, 18 Soldier, Assembly of

Condiments, Plastic Collapsible Tube Pack

Seat Systems, Crash Resistant, Non-Ejection,

Aircrew, General Specification for

Truck, Tank AIS32A

(Cancelled) Galley, Aircraft, General Requirement fOr

Bag, Pilot Relief (Male)

Ovens, Food Warming, Electrical (12 Meal)

Fire and Explosion Hazard Protection Systems,

Abcraft, General Specification for

Aircraft Structural Integrity Requirements

Oxygen Systems, Aircraft, General Specification

Personal Protective Equipment, Aircrew

Emergency Escape, Aircraft

Lighting Equipment, Airborne, Interior and Exterior

Requirements for the Integrity of Avionics/Electronics

Mechanical Equipment & Subsystems, Requirements

for the Integrity of (MECSIP)

Abbreviations for use on Drawings, and in Specifications,

Standards and Technical Documents

AFOSH STD 127-300 Food Service Operations

AFOSH STD 161-9 Exposure m Radio frequency Radiation

M1L-STD-21O Climatic In formitionto Determine Design and Test

Requirements for Military Systems and Equipment

MIL-STD-454 Electronic Equipment, Standard General Requirements for
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MIL-STD-704

MIL-STD-781

MIL-STD-783

MIL-STD-81O

MIL-STD-882

MIL-STD-909

MIL-STD-1472

MIL-STD-1530

MIL-STD-1568

MIL-STD- 1587

MIL-STD-1686

MIL-STD-1776

MIL-STD-1789

MIL-STD-1800

MIL-STD-1803

MIL-STD-1807

MIL-STD-1818

HANDBOOKS

AFSC DH 1-2

AFSC DH 1-3

AFSC DH 2-2

AFSC DH 2-8

USPHS Handbook 308

MIL-HDBK-237

MIL-HDBK-263

REGULATIONS

TO 13A20-4-1

9 CFR Part 308

14 CFR Part 23-25

14 CFR Part 121

AFR 19-15

21 CFR Part 1250

FAR Part 25

29 CFR Part 1910.1000

40 CFR Part 25

40 CFR Part 141

40 CFR Part 259

42 CFR Part 300f

49 CFR Pan 172

71 USC 1280

USDA List

Aircraft Electrical Power Characteristics
Reliability

Legends for use in Abcraft Stations and on Airborne Equipment

Environmental Test Methods and Engineering Guidelines

System Safety Program

Sanitation Standards for Food Storage Facilities

Human Engineering Design Criteria for Military

Systems, Equipment, and Facilities

Aircraft Structural Integrity Program (ASIP)

Materials and Processes for Corrosion Prevention and Control

Materials and Processes Selection

Electrostatic Discharge Control Program for the Protection

of Electrical and Electronic Parts, Assemblies and Equipment

Akcrew Station and Passenger Accommodation

Sound Pressure Levels in Aircraft

Human Engineering Performance Requirements for Systems

Software Development Integrity Program (SDIP)

Crash Survivability of Aircraft Personnel

Electromagnetic Effects Requirements for Systems

General Design Factors

Human Factors Engineering

Crew Stations and Passenger Accommodations

Life Support

Handbook on Sanitation of Airlines

Electromagnetic Compatibility Management

Guide for Platforms, Systems, and Equipment

Electrostatic Dkcharge Control Handbook for the Protection

of Electrical and Electronic Parts, Assemblies and Equipment

Buffet Lavatory Unit Type MB 37 S- 1

Sanitation

Abwonhiness Standards

Certification and Operations: Domestic, Flag and Supplemental

Air Carriers and Commercial Operators of Large Aircraft

Reduction in the Use of Chlorofluorocarbons, HaIons,

and Other Substances that Deplete Stratospheric Ozone

Interstate Conveyance Sanitation

Aitwort~iness Standards: Transport Category Aircraft

Occupational Safety and Health Regulations

Federal Aviation Administration

Primary Drittkbtg Water Regulations

Standards for the Tracking and Handling of Medical Waste

The Safe Water Act

Hazardous Materials Tables, Packaging and Labels

Clean Air Act

Proprietary Substances and Nonfood Compounds Authorized

for Use under USDA Inspection and Grading Programs
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●
AFR 71-41TM 38-250/

NAVSUP PUB 505/

MCO P4030.19E/DLAM

414S.3 Joint Regulation

FAR Part 121

AFR 146-7

AFR 146-15

AFR 161-26

AFR 161-34

AFR 161-35

AFR 161-44

Preparation of Hazardous Material for Military Air Shipment

Certification and operations: Domestic, Flag and Supplemental

Au Carriers and Commercial Operators of Large Aircraft

Food Service Management

Flight Food Service Management

Control of Foodbome Illnesses

Public Facility Sanitation

Hazardous Noise Exposure

Management of the Drinking Water Surveillance Program

20.3.2 Other Government documenti, drawings, and publications. The following other Government

documents, drawings, and publications form a part of thk specification to the extent specified herein. Unless

otherwise specified, the issues are those cited in the solicitation. Copies of other Government documents,

drawings, or publications required in connection with this acquisition shnuld be obtained from the

contracting activity or the contracting officer.

71 USC 1280

AFWAL-TR-8 1-4186

CALSPAN-ND-5296-M-1

DOD Directive 6050.9

● FAA TR AC-2 13-7

NATIcKiTR-90/o13

NATICKiTR-9 l/033L

PB-218 418

SAM-TR-65-37

The Clean Air Act

Bilge Inhibitors

Characterization Studies of Wastewater

Generated from Military Installations

Microwave Oven Radiations

Cold Water Cleaning and Sanitizing of Kitchenware in the Field

Flight Feeding Concepts for the Navy

The Public Health Acceptability of In-Flight Waste Disposal

Disease Transmission by Aircraft

20,4 Non-Government publications. The followingdocuments form apart of this specification to the

extent specified herein. Unless otherwise specified, the, issues of thedocuments which are DOD adopted are

those listed in the issue of the DODISS cited in the solicitation. Unless otherwise specified, the issues of those

documents notlisted inthe DODISSare theissues cited in the solicitation. Non-Government publications

are normally available fmm the organizations that prepare or distribute the documents. These documents

may also be available in or through libraries or other informational services.

The Montreal Protocol

AGARD-CP- 169 Aeromedical Implications of Recent Experience with Communicable

Dkease

(Advisory Group for Aerospace Research and Development proceedings are available from AGARD,

North Atlantic Treaty Organization, 7 rue Ancelle, 92200 Neuilly sur Seine, France. )

ASCC AIR STD 25116 Replenishment Connections for Potable (Drinking) Water

ASCC AIR STD 61139 Maximum Permissible Temperatures of

●
Materials for Contact with Bare Skin

(Air Standardization Coordinating Committee standards are available from ASCC. c/0

HQ USAF/XOXX(lSO), Washington DC 20330 -5058.)
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Aviation Space and Environmental Medicine; Ott 1976; Dr. A.S.R. Peffers; “Food Sanitation

and Air Safety” ●
(Aerospace Medical Aasociadon reprints are available from ASMA, 320 S. Henry Street, Alexandria

VA 22314.)

ASTM E145-68 Gravity Convection and Forced-Ventilation Ovens

ASTM F446-85 Grab Bars and Accessories Installed in the Bathing Area

ASTM Ft317-90 Calibration of Microwave Ovena

(American Society for Testing &Materiala documenU areavailable from ASTM, 1916 Race Street,

Philadelphia PA 19103-1187.)

ISBN 0-87765 -315-1 Fbe Protection Handbook

(This handbook is available from the National Fire Protection Agency, Battery March Park,

Quincy MA 02269.)

1S0 450 Aircraft Connection for Water of Drinking Quality

(International Organization for Standardization documents are available from International ,

organization for Standardization, 3mede Varembe, 1211 Geneve Switzerland.)

MITRE Corp. “Pollution Prevention and the Acquisition of Aircraft Weapon Systems”

WP-92WOOOO03

(This document is available through ASC/EME, Major Elves, Wright-Patterson AFB OH

45433-6503.)

NSF 1 Soda Fountain and Luncheonette Equipment

NSF 2 Food Service Equipment

NSF 4 Commercial Cooking and Hot Food Storage Equipment

NSF 5 Hot Water Generating and Heat Recovery Equipment

NSF 6 Dispensing Freezers

NSF 7 Food Service Refrigerators and Storage Freezers

NSF 8 Commercial Powered Food Preparation Equipment

NSF 12 Automatic Ice Makhg Equipment

NSF 13 Refuse Compactors and Compactor Systems

NSF 14 Plaatics Piping Components and Related Materials

NSF 18 Manual Food and Beverage Dispensing Equipment

NSF 21 Thermoplastic Refuse Containers

NSF 30 Cabinetry and Laboratory Furniture for Hospitals

NSF 35 Laminated Plastics for Surfacing Food Service Equipment

NSF 36 Dinnerware

NSF 40 Individual Aerobic Wastewater Treatment Plants
NSF 41 Wastewater Recycle/Reuse and Water Conservation Devices

NSF 42 Drinking Water Treatment Unit - Aesthetic Effects

NSF 49 Class 11 (Laminar Flow) Biohazard Cabinetry

NSF 51 Plastic Materials and Components Used in Food Equipment

NSF 52 Supplemental Flooring

NSF 53 Drinking Water Treatment Units - Health Effects

NSF 55 Ultraviolet Microbiological Water Treatment Systems

NSF 58 Reverse Osmosis Drink]ng Water Treatment Systems

NSF 59 Food Carts

NSF 60 Drinking Water Treatment Chemicals - Health Effects

NSF 61 Drinking Water System Components - Health Effects

NSF 62 Drinking Water Distillation Systems
●
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●
NSF Criteria C-2 Special Equipment ancflor Devices (Food Service Equipment)

NSF Criteria C-9 Evaluation of Special Processes, Components,

or Devices Used in Treating Wastewater

(National Sanitation Foundation standards are available from NSF, 3475 Plymouth Road,

PO BOX 1468, Ann Arbor M148106.)

SAE ARP 695

SAE ARP 712

SAE ARP 731

SAE AIR 1168/3

SAE ARP 1315

SAE AS 1426

SAE AMS 1450

SAE ARP 1972

SAE ARP 4001

SAE ARP 4171

SAE ARP 4242

(Society of Automotive

Galley Installations

Galley Lighting

General Requirements for Application of Vapor

Cycle Refrigeration Systems for Aircraft

Aerothermodynamic Systems Engineering and Design

Lavatory Installation

Standard Galley System Specification

Dkinsectant (Insecticide), Aircraft

Recommended Measurement Practices and Procedures for EMC Testing

Lavatory Smoke Detectors

Safety Considerations of Food and Beverage Service Carts

Engineers documents are available from SAE International,

400 Commonwealth Drive, Warrendale PA 15096.)

UL 923 Microwave Cooking Appliances

(Underwriters Laboratories standards are available from Underwriters Laboratory Inc., 333 Pfingston

Road, Northbrook IL 60062.)

● 20.5 Order of precedence. in the event of a conflict between the text of this specification and the

references cited herein, the text of this specification shall take precedence. Nothing in this document,

however, supersedes applicable laws and regulations unless a specific exemption has been obtained and

described in the solicitation.
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30. REQUIREMENTS AND VERIFICATIONS

3.1 System description. The Ahbome

Sustenance and Waste Management Systems

(ASWMS) shall provide suppon for personnel in

aircraft. The ASWMS is not intended to support

ground, nautical, or space operations, equipment,

or systems. The ASWMS shall suppon

~ aircrew members. ~
passengers, and (b) other personnel in the

(c) aircraft. The ASWMS shall provide a

source of (d) (liquid and/or sofid) food

service and means of (e) (liquid andlor

solid) human, medical, and reftrse waste removal

and [f) other waste control, while in

flight. The ASWMS shall provide the above

services for a flight duration of (c) hours

and an onboard duration of fh) hours,

including (i) meal services, (i)

(with or without) reservicing. The ASWMS

(k) (shall/shall not) provide the following

sustenance and waste management services while

the air vehicle is on the ground (k)

(with/without) direct support from the (k)

support equipment. The ASWMS shall be usable

by crewmembers wearing (1) personal

equipment and passengers wearing (1)

The ASWMS shall consist of the following

functional subsystems:

a. Sustenance management systems. The

sustenance management systems consist of the

equipment and systems required to store,

prepare, serve, ingest, clean up, and sanitize

after sustenance, nourishment, and

refreshment for crewmembers and passengers.

Requirements for this subsystem are discussed

in 3.2,1,

b. Waste management systems. The waste

management systems consist of the equipment

and systems necessary for the hygienic and

sanitary control, storage, and removal of waste

material. This includes (e) (human

liquid. and/or solid waste, medical waste,
sustenance preparation, and service waste

andlor hazardous waste material).

Requirements for thk subsystem are discussed

in 3.2.2,

c. Sustenance or waste management spaces

and compartments. These spaces and ●
compartments are described and discussed in

3.2.3.

d. Potable water systems. The potable water

systems consist of all equipment necessary to

store, treat, sanitize, and serve potable (or

drinking) water to crewrriembers or

passengers. Requirements for this subsystem

are discussed in 3.2,4,

REQUIREMENT RATIONALE (3. 1)

The ASWMS must be able to provide sufficient

sustenance and waste management for manned

aircraft to perform their designed missions without

interruption or disruption due to unmet biological

needs of the crewmembers or passengers. This

requires adequate liquid for drinking, food for

eating, and facilities for the elimination of urine

and, whenever possible and/or supportable, feces.

Furthermore, the ASWMS should be designed for

the support of additional missions by the

aircrew, aircraft, and/or passengers. This system

accomplishes all this by providing sufficient ●
sustenance and waste management to permit all

attached personnel to perform all required flight

and posttlght missions immediately, such as

parachuting into non-secure areas, search and

rescue, rapid aircraft turnaround, etc.

REQUIREMENT GUIDANCE

The ASWMS is a design consideration for all tWes

of aircraft: tactical, strategic, transport, medical,

andlor special purpose. Although a major

consideration for large, muhicrew and/or

passenger aircraft, this requirement is not limited m

these systems. Sustenance and waste management

is a basic design issue for even the smallest manned

platform. Ferry flights, extended missions, air
refueling, and rapid ground turnaround all require

some level of involvement from an AS WMS.

The ASWMS need not, and should not in all cases,

be a fully equipped galley and/or lavatory. Rather,

the system should contain just those elements

necessary m support the missions of the particular

air vehicle for which it is being developed. For ●
example, the B-1 sustenance provisions consist of
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a hot CUP, a hot and a cold water jug (both with

catch basins), a storage drawer (fOr meals and

miscellaneous items), a drinking CUP dispenser,

and various cnntrols, indicators, and timers.

Extensive tailoring of the requirements of the

ASWMS baaic specification would be needed, and

should be accomplished for use in an aircraft with

missions similar to the B-1. For example, the

section on ovens would not be used in a

specification for the sustenance management

systems of an aircraft fike the B-1. Even greater

tailoring would be needed fnr a fighter or attack air

vehicle.

Commercial ASWMS equipment, which range

from individual items nf equipment (such as

co ffeemakers, trash compactors, toilets, etc. ) to

complete galley or lavatory systems, are readily

available and should be considered for use

wherever their performance meets the needs of the

overall system. Considerable developmental cost

savings can be realized by their use. Commercial
ASWMS items and systems are designed,

constmcted, andverified tomeet Federal Aviation

Regulation (FAR) Part 25, Airworthiness

Standards: Transport Category Aircraft, and Part

121, Certification and Operations: Domestic, Flag

and Supplemental Air Carriers and Commercial

Operators of Large Aircraft. Mostofthesedevices

are built to meet the Society of Automotive

Engineers Aerospace Standard (SAE AS) 1426,

Standard Galley Sys/em Specification; the Society

of Automotive Engineers Aerospace Recommended

Practice (SAE ARP) 695, Galley ln$mlktion;

SAEARP 1315, Lavatory Installation; and

others). The primary snurce of detailed technical

information ia the individual manufacturer’s design

and compliance test data.

a, ‘fltenumb erofpersonn elto besupported

should be added here. The aircraft

crewmembers should include all crew

positions—pilot, navigator, defensive or

offensive weapons operators, electronics

systems operators, mission specialists, medical

technicians, Ioadmasters, etc. The passengers

should include all non-crew personnel carried

during any design mission such as air transport,

parachutists, patients, Distinguished Visitnrs

(DVS), students, etc.

b. Other personnel should include those who

will be on the aircraft during a design mission,

but are not included in the first two categories.

These categories should be deleted if there are

no passengers andtor other personnel.

c. Tfds blank should be completed with the

type designation of the aircraft on which the

ASWMS will be used. This vehicle will greatly

influence the design and operation of the

ASWMS.

1. Fighter or attack aircraft. Fighter and

attack aircraft crewmembera are limited in

their ability to move and must maintain

control of their air vehicle at all times.

Limited space within the cockpit prevents

the integration of extensive suites of

ASWMS equipment. The dynamic flight

environment requires specific attention to

the equipment performance during high

accelerations. Close-fitting personal

equipment further restrict the design and

use of the ASWMS equipment. However,

due to the nature of the vehicle and the

fighterlattack aircraft missions, it is vital

that the aircrew members be able to
maintain high performance levels. This

entails the ingestion of appropriate

quantities of sustenance and elimination of

urine as produced. To ignore these design

considerations is to create situations where

the crewmember and aircraft will be

unnecessarily placed at risk when the

crewmember attempts to use the

ASWMS-type devices to perform

necessary human functions, or when he

attempts to operate while restraining

himself from performing those human

functions.

2, Bomber aircraft. Although [he

crewrnembers in these aircraft may be free

to leave their workstations during some

phases of their mission, this is not always

possible or desirable. In most cases, the

aircraft is capable of integrating a

significant amount of ASWMS equipment.

This may be necessary for those aircraft

with extended mission durations.
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3. Transport aircraft. The crewrtrembers

in these aircraft are not as severely litnhed

in their ability to move or leave the

operator’s position. Consequently, some

form of galley and lavatory are frequently

appropriate. Aircraft designed to transport
a significant number of passengers require

a PrOPOtiOnal increase in the size,
complexity, and ntmtbers of ASWMS

equipment. This must be considered even

when the transport of passengers is a

low-level priority mission for the

supported air vehicle. In these cases, the

requirement may be met through the use of

removable or temporary facilities. The

design of aircraft used to transport DVS

must ensure all aspects of the ASWMS’

design meet the aesthetic needs of the

personnel the system is intended to carry.

4. Specialized mission aircraft,

Frequently, these are modified versions of

the aircraft listed above or of civiiian air

vehicles. When this modification is

performed, all aspects of the design

missions of the supported aircraft must be

considered during the ASWMS

requirements development.

d. “Rules-of-thumb” previously used for the

determination of the need for sustenance were

that: 1) aircraft with onboard durations over

3 hr or aeromedical aircraft should provide

liquid sustenance and 2) aircraft with onboard

durations over 6 hr, transport and special

mission aircraft with onboard durations over

16 hr. and aeromedlcal aircraft should provide

solid sustenance.

e. “Rules-of-thumb” previously used for the

determination of the need for waste

management systems were that: 1) aircraft with

onboard durations over 2 hr should have a

human liquid waste (urine) management

system and 2) aircraft with flight durations

greater than 6 hr or with passengers or other

personnel aboard during mission flights greater

than 2 hr should have a human solid waste

(feces) management system. Depending upon

the personnel and the missions, air vehicles

may also require the capability to manage

vomitus, menstruate, andlor medical waste ●
from human occupants.

f. Other waste generated while in flight

should be controlled in a safe manner that

facilitates removal when servicing is possible.

This waste may include medical waste,

sustenance preparation and service waste,

andlor hazardous waste material.

g. The flight duration is the longest

anticipated time in the air for all normal,

emergency, contingency, and secondary

missions.

h. The onboard duration is the longest -

possible time the crewmembers, passengers,

and/or other personnel may be on board

without the ability to exit the aircraft to ingest

necessary drink or food or to relieve

themselves. This should include anticipated

times due to personnel, equipment, and cargo

loadktg; flight delays for operations or weather;

taxiing; runway clearance; mechanical delays;

flight holds for DVS or Very Important

Persons (VIPs); etc. The onboard duration
●

includes the time in the air (the flight

duration).

i. The number of meal services and the

amount of potable water required are related

to the onboard duration but may also be

limited due to other extenuating factors, such

as environmental conditions. For example, a

design mission in a hot or dry climate may

require more water than one in cooler

climates. When multiple meals are necessary,

they should not all be a full dinner but should

be combinations of sandwich meals and

dinners,

j. Depending upon the aircraft missions,

reservicing of the ASWMS may be possible at

some points in the design mission. If so, any

restrictions on the reservicing should be stated.

k. Depending upon the design mission, the

personnel involved, and the equipment

available, the ASWMS may need to support

the aircrew and passengers’ sustenance and ●
waste management needs for an extended
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●
period of time while on the ground. Again

depending upon these factors, the ASWMS

may need to do this while the aircraft is not

able to supply power for galley equipment.

Additionally, lavatory waste tanks may require

emptying due to any ground use. This may

require rapid servicing immediately prior to

flight.

1. Crewtnembers should be able to use the

ASWMS while wearing the most restrictive

combination of personal equipment required

forany air vehicle design mission. Urdess the

aircraft is designed for a specific passenger that

wears a particular set of equipmenL/garments,

the ASWMS should be safe for use by all

passengers wearing common “street” clothing

such as dresses, business suits, etc.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4,1 System description verification.

●
The

ability of the ASWMS to support the required

number and types of personnel for the duration of

the design mission shall be verified by

VERIFICATION RATIONALE (4. 1)

Verifications must be performed to ensure the

ASWMS will support the required number and

type Of personnel under the flight conditions
imposed by the aircraft system’s design missions.

Many of the performance verifications will require

a carefully prepared and executed test program.

However, the majority of the verifications for this

system require a system-level demonstration

program.

VERIFICATION GUIDANCE

This verification should be performed by a

combination of analyses, inspections, and

●
demonstration. However, the final proof of the

system’s ability to meet this requirement must

consist of a full systems-level demonstration.

The human subjects used in this demonstration

should be representative of the age, size,

anthropometry, strength, and educational level of

the personnel who will use the ASWMS in the

operational fleet. Active duty USAF and/or USAF

Reserve personnel may provide the most

representative sample, if available.

It is also important that the durations,

preparations, and supplies used in this evaluation

are representative of those that will be used

operationally. Many of the performances cannot

be fully observed unless the demonstration is

conducted in the airframe for which the ASWMS is

being developed and the sustenance with which the

system is designed to interface is used. In some

cases, it may be necessary that the aircraft be

engaged in the type of flight profiles it will be

performing during the actual design missions.

Verification in a simulator is not recommended for

many requirements, due to the need to evahtate

the ASWMS’ performance in the flight

environment, including all anticipated maneuvers

and unanticipated buffeting, turbulence, and other

motions; However, it is understood that other

constraints may require some verification be

performed by simulation or mockup. If so, all

interfaces with the ASWMS should be the same

quality and quantity as those in the aircraft. Also,

all constraints imposed by the aircraft (i. e.,

accesses and connectors) should be duplicated.

VERIFICATION LESSONS LEARNED

In the past, when mock-ups of galleys were used to

simulate a particular function for verification of its

performance, they were subsequently found to be a

valuable asset for the training of future equipment

maintainers and operators.

An example of how mockup evaluation should be

carefully monitored was given by the B-1

sustenance provisions verification. During these

demonstrations, difficulty testing the system’s

operation with the blackout curtain deployed was

experienced due to the lighting being

non-representative of that found in the actual

aircraft. These verifications had to be deferred for

test on the actual aircraft.
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3.1.1 Sanitation and hygiene. The ASWMS

shall meet the sanitation and/or hygiene
requirements of

REQUIREMENT RATIONALE (3.1.1)

The ASWMS must foliow some eatabiished

sanitation guidance to ensure the health and

welfare of all ASWMS users, crewmembers, and

passengers. The ASWMS must meet specific

sanitation regulations to operate within certain

geographic and political boundaries.

REQUIREMENT GUIDANCE

Poor design of equipment for sanitation or hygiene

can have severe consequences in the operation of

air vehicles. Dr. A. S.R. Peffers. in an article in the

October 1976 issue of AviaIion, Space and

Environmental Medicine, listed the following six

negative influences that poor food and waste

handling equipment and methods may have on the

operation of commercial airvehlcles. Each oftbe

following has a similar impact upon the successful

completion of a mission by a military aircraft.

a. Due to the rapid onset of some types of

food poisoning, crewmembers may be

suddenly incapacitated with little, if any,

warning.

b. Other types of food borne illnesses may

create subtle, unobserved, and unrealized

incapacitations which may affect crewmember

performance during critical phases of flight.

c. Unhygienic disposal of food and waste

products attracts birds to the aircraft servicing

areas and they may strike critical air vehicle

components or be ingested by the engines.

d. The same unhygienic disposal also attracts

rats, which not only carry other pests,

parasites, and diseases, but also may damage

electrical power and control systems by

gnawing through electrical insulation.

e. An acute outbreak of food poisoning

among passengers may cause the air vehicle to

divert to alternate airfields to which the crew

may not be accustomed, which may not have

as high a standard of landing aids, or which

may severely impact the mission completion,

f. wherever open food or waste is kept, flies

may be attracted and may contaminate food

intended for flight or for airfield canteens

where both crew and passengers may eat.

For more details on the transmission of diseases by,

in, and on aircraft, SAM-TR-65-37 provides a

thorough description of the consequences of food,

water, waste, and human borne pathogens in

aircraft and AGARD CP-169 provides additional

information on the transport of communicable

diseases. There have been serious, major illnesses,

such as typhoid, smallpox, and dysentery, which

have affected the operations of both mditary and

commercial aircraft. Diseases have been

transferred within the air vehicle through the

drinking water, food, cargo materials, crew, and

passengers.

One or more of the sanitation guidelines listed

below should be referenced, in accordance with

tbe system’s design missions:

a. United States Public Health Service,
“Handbook of Sanitation of Airlines,

Handbook 308”, 1964, and applicable

Supplements.

b. Occupational Safely and Health

Administration Standard 1910.1000.

c. Air Force Occupational Safety and Health

Standards 161-3, 161-4, 161-5, and 161-8,
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●
d. National Sanitation Foundation (NSF)

Standards or Criteria. The NSF establishes

performance and verification standarda for a

wide vatiet y of equipment, devices, or systems

which must be maintained in a sanitary

condition to prevent the spread of disease or

the ingestion of hazardous chetnicala. Also, the

foundation maintains a fisdng’ of equipment

which has been tested and determined to meet

their requirements. The designer should

contact the foundation to determine the

specific standards applicable to hk design.

These standards are listed in 20.4.

e. Code of Federal Regulations

1. Federal Avialion Administration,

40 CFR Part 25

2. Standards for /he Tracking

and Handling of Medical Wasf e:

40 CFR Part 259: defines medical wastes

and handling and transport requirements

for medical waste.

3. Sanitation: 9 CFR Part 308:

establishes minimum sanitation

requirements for facilities inspected by the

Food Safety and Inspection Service

(USDA)

4. Interstate Conveyance Sanitation:

21 CFR Par( 1250: defines terms and

establishes sanitation requirements for

land and air interstate transport food

service systems

5. Hazardous mat erials tables,

packaging and labels: 49 CFR Part 172:

defines hazardous materials and handling

requirements

6. Primary Drinking Water Regulations:

40 CFR Part 141: defines the

Environmental Protection Agency

requirements for potable water.

f. 42 U.S. C. 300f Section 1412(b)(3)(A):

The Safe Water Act: provides Maximum

Contaminant Levels and Maximum

Contaminant Level Goals for known and

anticipated drinking water contaminants.

g. International Standards for Drinking

Waler, World Health Organization

h. NATICKITR-901013: Cold Water

Cleaning and Sanitizing of Kitchenware in the

Field: provides information on adequate

sanitization procedures for use when hot water

is not available.

Although written primarily for food warehouse

facilities, MIL-STD-909 provides valuable

guidance for the design of all food handling and

stowage facilities. Of panicular interest is an

explanation of the Sanitation Compliance Rating

(SCR) system for food storage facilities. This

system contains several items which can be met

only by early inclusion into the air vehicle design.

h should also be noted that sanitation requirements

will affect the design of other ASWMS elements

indirectly related to sanitation. A high level of

precedence for sanitation and hygiene

requirements must be established in the

contractual requirements. Tradeoffs between the

use of various design elements may hinge upon this

requirement. For example, if no hot water is

available, then additional sinks for soaking and

rinsing and additional potable water tank volume

for extra wash water may be required. The design

impact of these additions may be greater than that

of a small water heater for use during sanitation

operations.
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When sanitizing chemicaIs are intended for use

with the ASWMS, they shoufd be selected from

those included in the List of Proprietary

Substances and Nonfood Compounds Authorized

for Use under USDA Inspection and Grading

Programs. Military Standard 909 recommends

that when they are used, a test kit or other

apprOved and accurate method of ascertaining the
correct solution concentration ia used should be

readily available. The ASWMS designer should

facilitate this by ensuring the designated storage is

adequate for the test equipment and the pioper test

methods for the designed equipment is specified.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.1.1 Sanitation and hygiene verification.

The ASWMS sanitary provisions shall be verified

by

VERIFICATION GUIDANCE (4. 1.1)

In those cases where laws regulate the sanitary

performance of the ASWMS equipment, the

performance verification of the ASWMS is

frequently also regulated.

The Underwriters Laboratory (UL) and NSF

standards discussed above in the Requirement

Ouidance also contain extensive and detailed

information on the appropriate verification

requirements for each sanitation or hygiene

requirement, Acceptable evidence of compliance

with these standards is usually the use of the UL or

NSF symbol on the device, listing of the equipment

in the UL or NSF directories, or a certified test

report from an independent testing facility.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10,5),
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3.2 Performance requirements. Tbe ASWMS

shall meet the following performance requirements

under the conditions listed herein.

REQUIREMENT RATIONALE (3.2)

The ASWMS has design performances for which it

is being procured. These are defined in the

following requirements.

REQUIREMENT GUIDANCE

Examples of previous performance requirements

are provided throughout the Requirement

Guidance sections of this document. The data and

information thus furnished are not intended for

direct usewithout extensive tailoring. Each design

mission in each aircraft and each location within an

aircraft will demand an individually witten

performance requirement. All aspects of the

intended life cycle use must be considered to

ensure an adequate requirement,

See each of the following individual requirements

for specific guidance.

REQUIREMENT LESSONS LEARNED

See each of the following individual requirements

for specific lessons learned.

4..2 Verification ofperformance requirements.

Unless otherwise noted, verification of the

performance requirements shall be conducted at

the standard conditions of degrees F,

percent humidity, and

inWg barometric pressure. The maximum

deviations from the specified test conditions are:

degrees F, percent

altitude, percent humidity,

G’s acceleration,

percent of the vibration frequency (or t.50 Hz

when below 25 Hz), percent vibration

amplitude, voltage,

amperage, and ohms. All numerical

data shall be recorded at the level of accuracy and

resolution of the measurement equipment utilized.

The

VERIFICATION RATIONALE (4.2)

conditions under which the various

verifications are conducted can affect the

performance of the equipment. Rather than repeat

the standard verification environment, it should be

described here. Exceptions to these conditions for

specific verifications should be described for each

test, inspection, analysis, or demonstration.

VERIFICATION GUIDANCE

Details on the verifications required to certify

equipment for domestic aeronautical use are

contained in 14 CFR Parts 23 through 25.

Wherever the environment of the verification

impacts the equipment’s performance, the

environment must be set as identical or similar to

the actual operational environment. However,

when not limited by this constraint, standard

laboratory, manufacturing facility, or office

conditions may be used.

Examples of previous verification requirements are

provided in the Verification Guidance sections

throughout this document. The data and

information thus furnished are not to be utilized

directly without extensive tailoring. Each

application, each location, and each aircraft ~i]l
demand a verification be written to ensure the

particular performance in the life cycle uses and

environments is included.

Due to the proliferation of digital instrumentation,

it has become too common for test conductors to

record their data in significant figures beyond the

accuracy andlor resolution of the test equipment.

This provides misleading and false information to

those who must analyze the data and determine the

acceptability of the performance.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.2.1 Sustenance management systems. The

ASWMS shall contain the equipment necessary for

the completion of the sustenance preparations; for

the storage of the sustenance, serving equipment,

and utensils; for the cleanup and dkposal of

sustenance service, ingestion, preparation, andlor

storage equipment; and for During

storage, preparation, andlor ingestion of
sustenance in flight, the ASWMS andfor its

associated equipment shall not interfere with any

normal or emergency crew operations.

REQUIREMENT RATIONALE (3.2. 1)

The ASWMS must have the equipment necessary

to provide sustenance as required herein.

Additional requirements may be imposed, based

upon the particular aircraft system and its design
mission.

The sole purpose for designing, building, and

maintaining an aircraft is to meet a particular

operational need. The ASWMS must be designed

to assist the aircraft in meeting its design objectives.

It cannot be permitted to impose restrictions on the

aircraft operations.

REQUIREMENT GUIDANCE

Additional functions for the ASWMS wtilch are

required by the aircraft’s design missions,

operations, or constraints (such as support of DVs

or emergency missions) should be added to this

requirement.

The amount of equipment and the performance

capabilities achievable are constrained by the air

vehicle’s size, capabilities, and other performance

requirements. Single- and dual-place aircraft are

frequently limited to prepared snack-type food

and beverages of limited quantity. Smaller

multi-place aircraft may have limited preparation

capabilities based on the available” space and tbe

number of crewtnembers. Passenger and larger

multi-place aircraft may have a single or several

full galleys, for the preparation of complete meals

for the crew, the passengers, and DVs. The C-20

has a full galley for the service of passengers as well

as a “Crew Refreshment Center” that consists of a

co ffeemaker, a cup dispenser, and a condiment

drawer,

The onboard durations, personnel complement,

and mission concept requirements must be ●
included to determine the required ASWMS

capabilities. In situations where multiple missions

are possible (such as cargo and passenger

transport), designing for the worst case conditions

or utilizing Ioadable and removable (palletized)

systems may be appropriate. Those aircraft

designed for heavy loads or intensive use of power

for mission equipment may be limited in the power

available for sustenance preparation. Alert aircraft

may need specially prepared food and beverages

which are stabilized to keep for long periods of time

without refrigeration to ensure full mission

capability at alltirttes. The ASWMS developed for

tbe B-lB, a multi-place aircraft that stands alert

duties, stores40 Meals, Ready to Eat (MRE), has

a 2-gal insulated jug for water, and has a hot cup

for heating liquids.

Military aircraft should utilize, wherever they meet

the performance requirements of the air vehicle,

commercial galleys for the service of passengers.

Those aircraft specifically designed for the

transport of high-level government personnel or

DVS frequently require highly specialized galley

facilities to prepare gourmet meals and snacks from ●
raw and basic ingredients.

Detailed guidance on the design of aircraft galleys

and galley equipment is provided in SA.E AS 1426.

Requirement LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.2.1 Verification of sustenance management

systems. Theability of the ASWMS equipment to

be used by the crevnnember(s) and/or passenger(s)

to meet the aircraft system’s design requirements

without impact to the normal and emergency

operations of the air vehicle shall be verified by

VERIFICATION RATIONALE (4.2.1)

Verifications must be performed to ensure the

operation of the ASWMS will meet the aircraft

system’s requirements and will not interfere with

the aircrew member’s operational procedures

duting any phase, normal and emergency, of the ●
aircraft’s design mission.

58

Downloaded from http://www.everyspec.com



AFGS-87267

APPENDIX

VERIFICATION GUIDANCE

Analyses and/or demonstrations should be used for

this verification. Analyses are used to determine

the probable impact of the ASWMS design.

However, a demonstration is required to ensure the

equipment operation will not interfere with the

aircraft flight control and the mission

accomplishment.

The demonstration portion of this verification

should be performed as an integral part of the full

system demonstration of 4.1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).

3.2.1.1 Sustenance

3.2.1.1.1 Solid sustenance. The ASWMS

system shall permit and facilitate the loading,

storage, preparation, cleanup, and sanitization for

~ (meals, fMbt feeding; meals,

● ready-to-eat (MRE); meals, cooked frozen; cold

weather rations; sandwich meals; bite-sized meals;

high protein, low-residue meals; snack meals;

andlor therapeutic flight meals) as defined in

AFR 146-15 andlor in (a)

(Mil-Spec-number or other specification or

standard). The ASWMS shall be capable of

storing, preparing, serving, and cleaning up after

these meals. Food containers shall be (b)

The ASWMS shall provide readily accessible

storage for the following condiments: (c)

These condiments shall be in individual serving

packets and shall be readily available for the final

preparation of the sustenance prior to eating or

drinking,

REQUIREMENT RATIONALE (3.2. 1.1. 1)

The ASWMS equipment must be able to support

fully the standard USAF meal service as well as any

food service developed specifically for the

particular aircraft and its design mission.

The food containers may impact the design of the

● ASWMS. Many types of flight meals are

prepackaged in a serving container. If so, they will

need to be stored and preparations for ingestion

will need to be made while the food is in that

container. Finally, after the meal has been eaten,

the container requires storage as waste or for

sanitization for later reuse.

An acceptable taste for particular food items is an

important factor in the maintenance of a healthy

food intake. It is also a highly individualized

parameter that varies greatly from person to

person. Condiments are frequently used to alter

the flavor and texture of sustenance to meet

personal preferences. Therefore, the ASWMS

must facilitate the use of condiments.

REQUIREMENT GUIDANCE

All aspects of sustenance support are affected by

the type of sustenance that must be used and

therefore must be considered in the ASWMS

design. These aspects include meal loading,

storage, preparation, cleanup, and sanitation.

Meal loading may require backing up a tmck to the

aircraft door and manually loading the meals,

carrying a specially developed insulated food

container to the aircraft, setting a flight kitchen

prepared meal into a preselected location until it is

needed, or loading a cargo pallet of meals for large

meal service requirements.

Sustenance storage requires adequate space for the

particular sustenance. Based upon the sustenance

type, it may require maintenance at ambient or

refrigerated temperatures. Size requirements will

be based on the number of personnel supported

and the type of meals. Special care may be needed

for patient or DV needs.

Meal preparation may be as simple as opening a

box lunch or as complicated as preparing a gourmet

meal for DVS. The aircraft mission, the personnel

type and quantity, and the flight durations all affect

this aspect of sustenance support.

Cleanup and sanitation are not necessarily the

same but are both necessary design considerations.

Cleanup in a fighter-type aircraft may simply

involve setting the box lunch remains into a

position where they will not interfere with flight

operations. At the other extreme, cleanup of a

large meal service may include the washing of trays,

countefiops, and utensils, as well as the disposal of
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the meal remnanta. Sanitation of serving and

preparation equipment to prevent the inadvertent

transfer of micro-organisms from one individual to

another must also take place when this equipment

may be used by more than one person. Sanitation

requires the use of chemicals, high temperature, or

other techniques (scrubbing, high pressure, etc.) to

remove or destroy any micro-organisms which

could be passed from one to another.

a. Not all the meals described in Chapter 3 of

AFR 146-15 will be used with every aircraft

system. However, those selected should be

specified to ensure compatibthy with the

ASWMS equipment,

Some meals used with ASWMS systems have

been described by military specification. For

example, MIL-F-43231 describes survival

food packets, MIL-M-44343 describes the

18-soldier standard and arctic meal module,

and MIL-M-13966 (cancelled) was used to

describe frozen, precooked meals. If any of

these meals are contemplated for use with the

particular aircraft system, they should be

specified in this requirement. Funhermore,

any other meals not specified elsewhere in thk

document but required for the support of the

aircrew under the aircraft’s peculiar design

missions should be described in detail.

Selection of the components of these meals

should be in accordance with Chapters 1, 3,

and 4 of AFR 146-15. Whenever they meet

these requirements, the use of commercially

available frozen, freeze dried, microwaveable,

canned, Or processed meals should be

supponed. Finally, ASWMS equipment

developed for air vehicles intended for the

transport of DVS will need to be able to support

the complicated processes involved in the

preparation of a wide variety of gourmet meals

from the basic ingredients.

Frequently, box lunches prepared by the

airbase’s fhght kitchen are used when

preparation or storage facilities are limited.

The meal must be consumed within 5 hr of its

preparation if refrigeration of these lunches is

not available.

The C-135 required the galley to support

the storage and refrigeration of 135

MIL-M-13966 precooked, frozen meals and

to facilitate the service of these meals within a

2-hr period.

b. Federal Specification PPP-I-350

describes the size and construction of several

civilian and military food containers.

c. Examples of the types of condiments

which could be made available are salt,

pepper, ketchup, tabasco sauce, mustard,

mayonnaise, relish, honey, sugar, artificial

sweetener, symp, butter, jam, jelly, coffee

creamer, and salad dressing. Bulk-packaged

condiments may be more readily available in

some locations than individual serving packets.

However, their use increases the opportunity

for spills and cleanup tasks, limits the use of

condiments at stations away from the galley,

increases the number of preflight and post flight

tasks, and requires a more complex storage

compartment design. Federal Specification

PPP-I-350 describes the packaging of

condiments for civilian and military use.

Direction for the construction and filling of

condiment plastic tube packs is provided in

MIL-C-44352.

REQUIREMENT LESSONS LEARNED

Experienced aircrew members have repeatedly

emphasized the need for adequate storage space.
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●
4.2.1.1 Verification of solid sustenance

—
4.2.1 .1.1 Verification of content and

quantity. The abi!ity of the ASWMS system to

store, prepare, cleanup, and sanitize fof the meals

specified in 3.2.1.1.1 shall be verified by

The ability of the ASWMS to store

and finaffze the preparation of food in containers

shall bs by The ability of the

ASWMS to store and facilitate the final application

of the required condiments shall be verified by

VER1F1CATION GUIDANCE (4.2. t .1. 1)

Analysis, inspection, and demonstrations are the

preferred methods to verify this requirement.

Analyses and inspections may be used to evaluate

the compatibility of the ASWMS with each item of

the specified meals. However, a demonstration is

required to show full compatibility of the ASWMS

system with the meals required for suppon of the

design aircrew members under the constraints of

the design mission.

● The demonstration part of this verification should

be performed as a portion of the full system

demonstration of 4.1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5),

3.2.1.1.2 Liquid sustenance

3.2.1 .1.2.1 Water. The ASWMS shall be

capable of storing and dispensing ()

gallons of potable water to the ~ ?galley,
lavatory, drinking fountain, etc.) at flow rates of

~ gaflOns per minute There
[d) (shall/shall not) be requirements for

additives to the potable water to maintain its quality

while stored in the ASWMS for (d) hours

at (dl degrees F. The potable water shall

be delivered to the {e) (galley and/or

lavatory) basin(s) at a temperature(s) of
(e) degrees F for the hot water faucet and

(e) degrees F for the cold water faucet.

●
Potable water shall also be delivered to the drinking

fountainldispenser at (f) degrees F. (See

3.2.4 for potable water system requirements.)

REQUIREMENT RATIONALE (3.2. 1. 1.2.1)

The aircraft crewmembers may need an adequate

supply of drinking water, depending upon the

mission length. This water must be maintained in a

usable condition for a minimum of the entire

onboard duration.

REQUIREMENT GuIDANCE

a. Aircraft with flight missions over 3 hr in

duration should provide 1 qt of potable drinking

water for each crewmember and passenger. For

missions in excess of 16 hr, 1 pt additional drinking

water should be provided for each 8 hr of flight.

These are minimum amounts for personnel in a

sedentary state. Personnel going into or coming

from hot, low humidity, windy environments;

personnel performing active tasks; and personnel

under high levels of stress all require additional

levels of liquid sustenance. If multiple sonies or

missions are possible, it may be advantageous to

select the potable water quantity based on more

than a single mission. The amount may vary

considerably based on environment, task, and

stress factors.

Additionally, adequate water must be availabfe for

washing hands and face, preparing meals and

beverages, and cleaning up after the meal, as

required by the aircraft and its missions. Potable

water should not be used to flush or clean toilets or

urinals. If potable water is not used for the lavatory

sink (or any other location on the air vehicle), then

a placard that states the water is “Unsafe to Drink”

should be prominently posted at that outlet.

For every 8 br of flight, an aeromedical aircraft

should carry 2 qt of water for each patient and a

minimum reserve supply of 1 pt of water per

patient.
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b. The water needs to redistributed as required

by the aircraft and ASWMS design and the aircraft

mission. Distribution maybe needed for the galley

(sink, hot cup dispenser, cold water dispenser,

co ffeemaker, etc.), the lavatory (sink), and other

aircraft or ASWMS locations.

c. The desired flow rates should be stated for

each faucet and should be based upon the time

required to conduct the necessary functions of that

delivery site.

d. The time and temperatures that the water

needs to be stored at should be based upon the

anticipated temperatures in the ASWMS for the

design missions, including ground operations time

and temperatures. Water treatment should be as

described in 3.2.4.4.

e. The galley or lavatory sinks may contain hot

andlor cold water faucets asnecessary to meet the

aircraft mission requirements. Cold water for sinks

should be at or below the cabin temperature. Hot

water should be 120 to 140”F. Higher

temperatures should not be permitted due to the

possibility of scalding or burning a user.

f. Cold water fordrinking should be65t070°F.

Aeromedical aircraft should provide a cold water

outlet (maximum 70”F) near the nursing station.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.2.1.1.2 Verification of liquid sustenance

4.2.1 .1.2.1 Verification of water. The ability

of the ASWMS to store/dispense the required

quantity of water for the specified length of time

and under the described conditions shall be
verified as described in section 4.2:4. The potable

water temperature shall be measured at each of its

delivery points and shall be as specified above.

Each faucet shall be open for no more than

(a) minutes prior to this measurement.

Cold water temperatures shall be taken with the

ASWMS in an environment of (b)

degrees F and bot water temperatures with the

ASWMS in an environment of [b)

degrees F.

VERIFICATION GUIDANCE (4.2. 1. 1.2.1)

a. Thk verification should be performed as a test.

The amount of potable water carried by the

ASWMS and its delivery to the specified sites

should be obtained by direct measurement of the

tank quantity and the flow rates at the various

stations. The quality of the water before and after

storage in the ASWMS for the required period of

time at the specified environmental conditions

should be obtained by standard water chemistry

procedures, such as described in AFR 161-44,

Management of the Drinking Water Surveillance

Program. Water chemistry samples sbotdd be

taken at each delivery site.

b. The temperature of the potable water should

be tested at each delivery site. The time of flow

before the temperature measurement should be

based upon the flow rate and the volume of tubing

from the heaterlcooler (if any) or storage tank to

the faucet outlet. A small amount of additional

time may be added to account for the heating

and/or cooling of the water supply lines.

Hot water temperatures should be taken at the

lowest operational environmental temperature and

the cold water at the highest operational

environmental temperature (see 3.2.6.3 for

environmental temperatures).

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).

1

62

Downloaded from http://www.everyspec.com



AFGS-87267

APPENDIX

● 3.2.1 .1.2.2 Other liquids. Personnel trsnsport

aircraft or special purpose aircraft (i.e., those

designed primarily for the transport of

Distinguished Visitors) shall provide for the

preparation and dispensing of

beverages (other than water and coffee).

REQUIREMENT RATIONALE (3.2. 1. 1.2.2)

The USAF has developed and operated a wide

variety of aircraft to fidfill a multitude of different

missions. Although not norrnaffy included in the

ASWMS design, stowage and service of liquids

other than water may be needed to meet the needs

of a particular aircraft’s design requirements.

.
REQUIREMENT GUIDANCE

Some of the liquid sustenance the ASWMS may be

required to support could include: soda pop, milk,

tea (hot or cold), and electrolyte restorer (e.g.,

Hi-C@, Gatoraide@, Crystal Lhe@, etc.). Many of

these beverages may need to be maintained or

served at high or low temperatures (i.e., hot tea or

●
cold soda p:p)

The equipment must be designed to permit

complete, sanitary cleaning of all parts.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5),

4.2.1 .1.2.2 Verification of other liquids. The

ability of the ASWMS to store and dispense liquids

and beverages other than water or coffee shall be

verified by

VERIFICATION GUIDANCE (4.2.1.1.2.2)

This verification must be tailored to meet the

specific requirements of the particular liquid

services provided. The verification must account

for the propensity of liquids to solidify, form

deposits or sludge, and clog and plug equipment.

Conditions which contribute to these or any other

negative performances of the liquids must be

included in this verification.

The ability of the equipment to be cleaned after

storage and/or use with the specified liquids must

also be demonstrated.

Titk verification should be conducted as a

demonstration, under operating conditions, and if

the ASWMS is to store any liquids, under storage

conditions.

The demonstration portion of this verification

should be performed as a part of the full system

demonstration of 4.1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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I

3.2.1.2 Sustenance preparation

3.2.1.2.1 Preflight and postflight. Preflight

and postflight preparation procedures shall not

require more than aircrew members

at the level more than

seconds to perform. These procedures shall require

no extra tools and equipment beyond those stored

within the ASWMS.

REQUIREMENT RATIONALE (3.2. 1.2. 1)

The preflight and posttlght procedures required

for most aircraft missions are complex and taxing

and must be carefully limited.

REQUIREMENT GUIDANCE

The existing procedures necessary to prepare the

aircraft and its associated equipment for flight and

to secure them afier flight are inhetitly demanding.

Additional work to prepare the ASWMS for flight,

for use, and for postflight stowage is unacceptable

and must be minimized where it cannot be

eliminated.

It is possible that various skill levels will be required

to prefhght and postflight the ASWMS. For

example, a supervisory-level and two basic-level

aircrew members could be needed to install an

environmental cover. In this event, the last part of

the first sentence of this requirement should be

repeated as needed,

[f the requirement exists for preparation of

sustenance while on the ground, and if the ●
additional requirement is laid that this be

performed with the aircraft engines and power

systems secured, then the ground powered

generator must be sized appropriately.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.2.1.2 Verification of sustenance preparation

4.2.1 .2.1 Verification of preflight and

postflight. Preflight and postflight preparation .

procedures shall be verified by Time

to complete the tasks will begin when

and end when

VERIFICATION GUIDANCE (4.2. 1.2. 1)

The demonstration of this verification should be

performed as a portion of the full system

demonstration of 4.1. The events which trigger the

initiation and end of the procedure must be clearly ●
specified to ensure the duration measurement is

properly made.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.2.1.2.2 Ittffight

preparation, serving,

preparation. Inffight

cleanup, and sanitization

procedures shall require no more than

aircrew members at the

level more than minutes to prepare

and serve meals for the number of personnel

specified above. Sustenance forcrewtnembers who

cannot leave their crewstation (such as pilots of

single seat aircraft) shall require removal from the

storage container and no further preparation for

ingestion. Fortbese cases, theinf@htpre parations

shall not require more than one hand nor the

undivided attention of the crewmember.

REQUIREMENT RATIONALE (3.2. 1.2.2)

The in flight preparation procedures required for

most aircraft missions are complex and taxing.

Additions to these procedures must be carefully

limited,

REQUIREMENT GUIDANCE

The existing procedures necessary to fly an

aircraft, operate its systems and equipment, and

successfully complete its assigned mission are

already demanding. Additional work during flight

is unacceptable and must be minimized where it

cannot be eliminated.

Aircrew members who must make their

preparations to eat at their crewstations while they

perform their mission cannot be required by tbe

ASWMS to devote more than 2 to 3 sec of

attention at a single period to the preparation of

their food (e.g., opening containers, umwapping,

insetting warming units or straws, etc.).

Food should not be kept unrefrigerated for longer

than a cumulative time of 4 ‘hr prior to

consumption. This includes transport of the food to

the ASWMS, unrefrigerated stowage, preflight

preparation, and inflight preparation.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.”2.1 .2.2 Verification of in flight preparation.

Verification of the preparations required while in

flight shall be

VERIFICATION GUIDANCE (4.2. 1.2.2)

The demonstration of this verification should be

performed as a portion of the full system

demonstration of 4.1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.2.1.3

shall be

Sustenance equipment. The ASWMS

designed to contain the equipment

necessary to support all aircrew members’ and

passengers’ sustenance needa throughout all

normal and emergency operations, as required by

the aircraft’s design mission. The ASWMS shall

contain (a) (Iiat of equipment from the

following subparagraph, such as refrigerators,

ovens, co ffeemakers, etc.). Wherever possible, the

space provided for thk equipment shall be

constructed to permit similar equipment from other

sources or vendors to replace the original devices,

A minimum of fb) (number) units from

(b) (the same ordifferent) vendors shall

be specified for and operate with the ASWMS. The

equipment shall be removable (including power

disconnection) from the ASWMS for cleaning,

repair, andlor replacement by a single

crewmember, without the removaf of major

subassemblies, [c) (without special tools

or devices/tith standard hand tools), and without

removal of the come nts. However, routine

cleaning, sanitization, and maintenance activities

should be performed without equipment removal

and without special tools or devices, ‘f%e connector

for tbe equipment power supply to the ASWMS

shall be in accordance with 3.6.1 .6,1 and shall be

readily accessible. Warnings and operating

instmctiOns ~ (shall/shall nOt) be
prominently displayed on all equipment. Doors for

this equipment shall have stays to prevent damage

to the hinges or to adjacent equipment and

stmctures. Heat generating equipment, such as

ovens, co ffeemakers, or refrigerators, shall have

sufficient ventilation to prevent their operation

from affecting the performance of adjacent

structures or equipment or the temperature of

passenger and crewmember spaces. Adjustment or

reading of controls, displays, or placards shall not

require the opening of or removal of contents from

behind doors or within drawers.

I REQUIREMENT RATIONALE (3.2. 1.3)

This requirement is needed to ensure all

equipment, includktg those items not detailed

below, meets the needs of the aircraft and its

missions. The ASWMS may require the use of

several types of specialized equipment.

REQUIREMENT GUIDANCE

In the past, several military specifications

have been utilized to define the requirements

for aircraft galleys. These include MIL-G-25608,

MIL-B-38157, and MIL-G-83063. These

specifications have been cancelled but are readily

available through microfiche services and are

valuable sources of information on the past

technical requirements for the development of

aircraft galleys.

The requirements of this section should be deleted

if no sustenance support equipment is used for the

particular aircraft. However, those parts which

define the performance of individual equipment

used in any ponion of the air vehicle should be

retained.

Commercial galley items may frequently be used on

or in aircraft galleys, provided they meet the

requirements detailed herein. Environmemal,

safety, and other performance requirements

cannot be waived to permit the use of a commercial

item in conditions or in a manner for which it was

not designed and cannot perform,

Much of the equipment required for the

preparation or storage of sustenance generates heat

when in operation. Heat is created by refrigeration

equipment from heat sinks and heating equipment

from its functional source. The heat so developed

must not be allowed to have an adverse impact on

the operation of other equipment or the crew

and/Or passenger comfort,

If utensils, tableware, trays, or other serving

devices are to be used in more than one meal m

one meal sitting, then the ASWMS should support

the complete sanitation of these items, However, if

there is no need for more than one use of these

items per flight, then their sanitization may be

conducted at ground facilities.
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● An innovative means of food storage and

preparation has been developed by the USAF and

tested by the U.S. Army in long-range U.S. Navy

aircraft. The Food Service Unit (NATICKITR-

91/033L) maintains speciaIly prepared meals at

refrigerated temperatures and then heats the hot

portion to the desirable temperatttre before

serving. Thus, one unit serves as both refrigerator

and oven. Use of developments such as these

should be strongly encouraged.

The C-135 galley, in addition to potable water and

waste handling systems, was equipped with one dry

ice refrigerator, one wall-mounted can opener,

one 12- to 15-cup co ffeemaker, one 6- to 8-OZ

cup dispenser, two 12-meal conventional ovens,

two hot cups with mounted bracketa, storage for

coffee and accessories, and an operating and

maintenance manual.

a. The equipment to be included in the

particular ASWMS design should be listed

here. This may include refrigeration unita,

ovens, water coolers or heaters, co ffeemakers,

●
etc.

The space provided for each item should be,

wherever possible, modular in design to permit

use with a variety of equipment styles and

types. Thenumber of alternative items shotdd

be selected to maximize its future replacement

attheend ofits service life. tfmukiple sources

for the equipment exist, several different

vendors should be specified or the

requirements should be generic to permit the

use of devices produced by different

manufacturers.

b. Removal of the equipment should be a

simple activity that requires the minimwn

amount of disassembly, personnel, tools, and

equipment. The electrical connector should

be positioned or designed so connection

disconnection can be made without reaching

behind the unit or into a tight, cramped,

andlor deep space to connect cm disconnect

the unit. Tlds can be accomplished by using

connectors which automatically connect as the

equipment ismoved into place (and disconnect

asitismoved outof position) or by positioning

the connector where it can easily be reached

(in the front of the unit or directly behind an
access panel).

c. Equipment should be removable fmm the

ASWMS structure. If possible, it is best to

design the equipment so no tools are necessary

for this operation. If not, then only standard

hand tools should be permitted for the removal

operation.

d. Sustenance preparation and storage

equipment is used by a wide number of

personnel with varied backgrounds and

educations. tfhazardous conditions exist (such

as high voltages, hot spots, unprotected

rotating machinery, etc.), then the appropriate

warning sign should be provided. If the

equipment may be used by crewmembers who

have not been specifically trained in its

operation, then operating instructions may

reduce the incidence of personnel injury or

equipment failure due to improper

or hazardous procedures. However, to

accomplish this, the instructions must be

printed with a process that ensures their

readability after repeated environmental

exposures, many cycles of operation, and

inadvertent food and liquid spills. Also, the

instmctions must be posted in a manner that

permits the user to reference them during

equipment use. For example, instructions

should not be posted behind the coffee pot

when thepotis inplace onthe co ffeemaker, or

on the front ofanoven door that swings out of

view.

e. Detailed information on the design and

development of aircraft sustenance support

equipment is provided in SAE AS 1426.
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f. The fOUOwing National Sanitation

Foundation (NSF) Standards contain

extensive guidance on the desigtt of particular

forms of sustenance preparation and storage

equipment

NSF 1 Soda Fountain and

Luncheonette

Equipment

NSF 2 Food Service

Equipment

NSF 4 Commercial Cooking

and Hot Food Storage

Equipment

NSF 8 Commercial Powered

Food Preparation

Equipment

NSF 12 Automatic Ice Muking

Equipment

NSF 18 Manual Food and

Beverage Dispensing

Equipment

NSF Special Equipment

Criteria C-2 andlor Devices (Food

Service Equipment).

REQUIREMENT LESSONS LEARNED

A primordial galley was designed to utilize a single

type ofspeciall ysizedrefrigerato randoven. When

replacement unita became necessary, new units

were unavailable, After the old units were no

longer repairable or serviceable, development of

replacements was expensive.

Although the use of commercial items in the design

of military aeronautical equipment should be

permitted and encouraged, specific items should

not be required or recommended. The

specification for the C-20 galley (for tbe support of

DVS) required the use of a particular commercial

hot water heater. However, the contractor’s

previous experience with these units proved them

unsuitable for aeronautical use. The device

contained a tank of heated water that was open m

the cabin atmosphere at all times, which would

cause the cabin to fill with steam with any loss in

cabh pressurization. Other problems were also

found, such as excessive corrosion and a constant

dripping durirtg the heating cycle. ●
The fans in an oven were not designed for easy

cleaning or replacement. Dueto the nature of the

air moved about in ovens, it was a frequent and

difficult task to clean these fans. Replacement onto

the shaft was also difficult because tools and careful

adjustment were required to prevent the fan from

striking the oven walls.

4.2.1.3 Verification ofsustenance equipment.

The ASWMS equipment shall be verified by

Containment of the required

equipment and an ability to interface with a variety

of similar equipment shall be verified by

The equipment removal (including

power connectionldisconnection) shallbeverified

by

VERIFICATION GUIDANCE (4. 2. 1.3)

This verification may be conducted by test,

demonstration, inspection, analysis, or a

combination of these methods, based upon the

particular item involved. However, all aspects of ●
the item’s performance must be included.

Representative samples or specifically constructed

simulations of the different units available should

be used to demonstrate this requirement.

Inspections and analyses which use the final

ASWMS product and drawings of the alternative

units could also be used. However, the latter

method may not reveal all limitations inherent in

the unit’s use with the ASWMS,

The equipment cleaning and removal should be

verified by demonstrations.

The demonstration portion of this verification

should be performed as a part of the full system

demonstration of 4.1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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●
3.2.1.3.1 Miscellaneous equipment

3.2.1 .3.1.1 Utensils, serving equipment, and

tableware. The ASWMS shall be designed to

store (number) of (type

and capacity) of utensils, serving tools, and

tableware and to facilitate the

(preparation, buildup, service, cleanup, and

sanitization) of meals requiring this equipment.

REQUIREMENT RATIONALE (3.2.1.3.1.1)

.

The ASWMSmust beable to store eating utensils

and tableware in a manner that permits ready

. access during meal preparation. The ASWMS must

inter face with the tableware needed to serve meals.

REQUIREMENT GUIDANCE

Utensils are usually included in dining packets, as

designed in accordance with Federal Specification

L-D-350 .Type Ipackets contenta, aslisted in the

●
reference, include: a fork, knife, and spoon; a

napkin; salt, pepper, and sugar packets; a can

opener; twotootbpicks; twochewing gum tablets; a

wet towelette; and a drinking straw. Type 11

packets omit the can opener, gum, toothpicks,

towelette, andstraw. Type lIIpacketa omit the can

opener, gum, and sugar. These packets are

wrapped in a protective covering to maintain their

sanitary condition. Since unused items become an

unnecessary stowage and waste burden, the

packets with the minimally required contents,

usually Type 11, should be used.

The fork, knife, and spoon should be in

accordance with Federal Specification L-F-560.

The C-135 required storage and access for

135 napkin and utensil sets that measured

3.75 x 2.75 x .50 in.

Serving equipment includes coffeepots, ladles, or

other devices necessary to prepare or serve the

sustenance.

Tableware includes any dishes. bowls, CUPS,

glasses, or other food-holding device. This may

also include covers or lids to maintain the serving

temperature of the sustenance. Plastic tableware

suitable for aircraft use is described in Federal

Specification L-T-48.

This requirement may be repeated as necessary for

each type of utensil, serving equipment, or

tableware required for the AS WMS. The AS WMS

for aircraft systems which include DVS or

dignitaries may require duplicate requirements–

one for the DVS and one for crewmembers and

support personnel (staff, secretaries, etc.). A

method is needed to account for tableware and

utensils of significant value and to prevent pilferage

of these items when the air vehicle is intended for

simultaneous transport of DVS and other

passengers (such as staff, members of the press,

etc.)

The number of each item of tableware needed

should be based upon the number of aircrew and

passengers to be supported, with approximately

5 percent extra items for special occasions. The

capacity of each item should be based upon the

anticipated serving sizes.

Tableware should include non-skid bottoms and

should be compatible with trays and anticipated

food. Federal Specification L-T-48 describes

standard plastic tableware.
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The use of dkposable equipment should be

carefully weighed. The use of dkposable utensils,

plates, bowls, trays, cups, and other devices

permits rapid cleanup after the meal and eliminates

the need for sanitation of used equipment before it

is used again. However, it also increases the need

for storage space for the disposable devices before

the meals and for the large amount of trash

generated after the meal. Typically, unless trash

compactors are available, the volume of trash after

the meal will be significantly larger than the stored

material before the meal.

The C-20 executive transport aircraft specified

storage space for twenty 12-in. plates, thirty bowls,

thirty saucers, twelve 8-02 juice glasses, twelve

12-02 drinking glasses, forty sets of utensils,

twenty-five cloth napkins, and twenty-five
miniature salt/pepper sets, as well as three large

mixing bowls and twelve serving trays. This did not

include silverware and china for the executive

service.

National Sanitation Foundation Standard 36,

Dinnerware, contains extensive guidance on the

design and selection of dinnerware.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10,5).

4.2,1.3.1 Verification of miscellaneous

equipment

4.2.1 .3,1.1 Verification of utensils, serving

equipment, and tableware. The ability of the

ASWMS tointegrate with the eating

utensils shall be verified by

Verification GUIDANCE (4.2.1.3.1.1)

Demonstration is the preferred method of

verification, ahbough an analysis may be used for

some ponions. An inspection is not recommended,

since the ability of the ASWMS user to access the

utensils and tableware storage during the meal

buildup, cleanup, and sanitization cannot be

adequately evaluated with this method.

The demonstration portion of this verification

should be performed as a part of the full system

demonstration of 4.1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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. .

3.2.1 .3.1.2 Trays. The ASWMS shall store

(number) of (type) trays

for uae when serving meals. The ASWMS shall

facilitate btflight meal cleanup and preparation

using these trays. Shelves, countertops, or other

surfaces used to hold trays during meal buildup,

cleanup, or equipment sanitization shall hold

traya without limiting access to heating

or storage spaces or to trash and refuse containers.

Trays shall be capable of withstanding high

temperature and high pressure cleaning with

cleaning agenta in ground kitchen automatic

dishwashera and of withstanding chemicals used to

sanitize their surfaces after use. Trays shall be

designed to facilitate a rapid wipedown between

uses.

REQUIREMENT RATIONALE (3.2.1.3. 1.2)

The ASWMS must maintain the trays for use with

the inflight meals and must not interfere with the

buildup, cleanup, and sanitization for the meals.

REQUIREMENT GUIDANCE

The number of trays needed should be based upon

thetotal number of crewtnembers and passengers,

with a few addhional for the use of the ASWMS

users. To serve 135 meals within 2 hr, the C-135

required 70 trays, sized 11.75 x 15.75 in. These

trays were intended to integrate with seat tray

tables sized 10 x 17in. Thetrays were the nesting

tYPe and included recesses for: one precooked
frozen meal, one accessory packet, one dessert

cup, two beverage cups, one salad cup, and two

salad cups. The tray was also required to provide

space for a roll or slice of bread, milk canon, and

butter patty.

The trays used with the ASWMS should be the

nesting style, so each tray holds the one above (or

next to it) and the one below (or on the other side)

firmly in place. The ASWMS should accommodate

trays with inserts or depressions set into them to

hold the food and utensils in place during aircraft

movement. However, trays without inserts should

also be accommodated. Trays should also have

turned-up edge lips to help contain spills.

The ASWMS should be designed to hold as many

trays as possible to facilitate the buildup of multiple

meals. The surface should reduce the possibility of

the trays slipping or moving due to aircraft motion

or turbulence. To permit tbe user to gather the

items to be placed on the tray for buildup, full

access is needed to the tray storage, refrigerators,

ovens, sink, co ffeemaker, utensils, and

condlmenta. During the cleanup and sanitization

after the meal, access is needed to the tray storage,

sink, utensil storage, and trash containers.

Throughout all operations, full access must be

maintained to the ASWMS power panel and all

ASWMS controls and indicators. During flights

with longer durations, trays must be designed to

facilitate their reuse after a rapid wipe down to

permit service of more than one meal.

Trays for use with the ASWMS should be in

accordance with MIL-T-43819 or as required to

meet the operational needs of the user. The tray

should be able to hold cups, bowls, plates, and

utensils as needed for the meals specified in

3.2.1.1. Furthermore, the tray should sized to fit

both the passenger and crewmember seats. Tbe

tray should be designed to withstand steam and

scalding water without warping or delaminating, to

not chip when dropped from 40 in., and with

rounded edges and internal corners to prevent or

reduce user injury.

Figure 3 describes the tray used for the C-5A troop

galley.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).
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4.2.1 .3.1.2 Verification of trays. The ability of demonstration.

the ASWMS to store, prepare, cleanup, and performed as
sanitize the number and type of trays requ~ed for demonstration I

The demonstration should be

a part of the full system

of 4.1.
●

serving meals should be verified by

Verification of the access to all necessary spaces

shall be an integrable part of this verification. VERIFICATION LESSONS LEARNED

VERIFICATION GUIDANCE (4.2. 1.3. 1.2)

This verification should be performed as a Contact the REO for this document (see 10.5).
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FIGURE 3. Typical food service tray.
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●
3.2.1 .3.2 Refrigeration equipment. The

ASWMS shall contain refrigeration eauivment for

(a)
. .

cubic feet of chilled food storage,

cubic feet of frozen food storage,

quarts of chilled water per hour,

cubic feet of wet ice storage, and

(other refrigeration). Each storage

compartment shall be plainly Iabelled. The

refrigeration equipment shall be able to achieve

and maintain (b) degrees F internal

temperature in the chillers and [b)

degrees F in the freezer within (c)

minutes after being heat soaked for (c)

minutes at (c) degrees F and maintained

at an exterior environment of (c)

degrees F. Any door gaskets shall not take a

permanent set, shall provide an adequate seal,

shall be removable for cleaning and replacement,

and shall not inadvertently loosen or disconnect

during the equipment use. Storage equipment

doors shall be adjustable to maximize the door seal

effectiveness. The refrigeration equipment shall

utilize non–packing, non-hygmscopic insulation

●
and shall be designed to prevent exterior

condensation. The refrigeration storage equipment

shall incorporate a temperature indicator and a

separate means of adjustable temperature control

for each compartment (chiller andlor freezer).

Each individual item of refrigeration equipment

shall require no more than [d) amperes

power at (d) volts (d) (direct

current or Hertz) for a total of no more than

(d) amperes for all refrigeration

equipment. Insert racks in the equipment shall be

able to fit the interior space and withstand the

thermal environments of both the oven and the

refrigeration equipment. The equipment shall

contain devices to prevent damage in the event of

an explosive decompression,

REQUIREMENT RATIONALE (3.2. 1.3.2)

Refrigeration storage may be necessary to maintain

the sustenance in an edible condition or to prepare

the food into a palatable state for extended flights.

This equipment must, to ensure the safety of the

●
items so maintained, efficiently maintain this

temperature without creating additional health

hazards due to unsanitary or unclean conditions.

Chilled water may also be needed to support the

requirements of crewmembers and passengers in

hostile environments.

REQUIREMENT GUIDANCE

The Society of Automotive Engineering Aerospace

Information Report (SAE AIR) 116813,

Aerothermodynamic Systems Engineering and

Design, presents detailed information on the design

of several different types of refrigeration systems

for aircraft.

National Sanitation Foundation Standard 6.

Dispensing Freezers, and NSF 7, Food Service

Refrigerators and Storage Freezers, contain

extensive guidance on the design of particular

forms of refrigeration equipment.

a, The refrigeration space capacity should be

based upon the space needed to store chilled

sustenance and frozen foods to support the
tmmber of people listed in 3.1 for the mission

length of time also listed, utilizing the

sustenance specified in 3.2.1.1. Separate

freezer and chiller sections may or may not be

necessary for the particular use, depending

upon the type of meals served and the

anticipated duration of the mission. The

chilled water capacity should be based upon

the chilled water requirements for the number

of people listed in 3.1 and for the mission

length of time listed.

b. fn accordance with AFR 161-26, chilled

food should be maintained at 35 to 40° F and

frozen food should be maintained at O“F or

below. Tbe thermodynamic capacity of

refrigeration equipment should be based upon

the heat transfer anticipated due to the

environmental conditions (highest exterior

temperature and lowest internal temperature)

and operational considerations (door openings

and closings, time the door is open, etc.). This

capacity should not be specified in terms of

cooling power (number of BTUS) since the

power requirements of the cooling system are

affected by many other design factors (such as

the type and thickness of insulation, the

effectiveness of the door seal, the accessibility

of the items within the refrigeration, etc.).
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The C-135 galley refrigerators were required

to maintain -10 to -5 “F in the freezer and

40 to 45 “F in the chiller compattmenta for

14 hr with an external ambient temperature of

140”F for the first 2 hr and 90”F for the

remaining 12 hr. (Note that this unit was

developed prior to the change in the

AFR 161-26 requirement for cold food

storage m 35 to 40”F.)

c. The temperature of the heat soak period

should be at or slightly above that specified in

3.2.6.3 for the storage of the AS WMS on or

off the aircraft system. The time required to

achieve the operating temperatures should be

based upon an estimate of the time from

aPPIYing Power to the ASWMS (or adding dry
ice) to the time the sustenance is to be placed

into the refrigerated space, Refrigeration unita

are required by 21 CFR Part 1250.34 m

contain a temperature indicator located in the

warmest portion of the unit,

d. The ASWMS refrigeration equipment

power requirements should be based upon an

equitable dktribution of all power available for

ancillary, non-critical systems. To maintain

design simplicity, promote commonality, and

prevent incorrect power connections, the

voltage and frequency should be the same for

all ASWMS equipment. However, if the need

is clearly and factually demonstrated, other

voltages and frequencies may be used.

The following subsections present the requirements

and guidance for vapor cycle, dry ice, and

thermoelectric refrigeration. Other types of

refrigeration equipment are possible (e.g.,

cryogenic). If such units are possible or

anticipated, their requirements should be selected

from these subsections with additions as needed m

describe the specific technical requirements for the

particular type of refrigeration.

REQUIREMENT LESSONS LEARNED

●
Originally, AFR 161-26 required a maximum

refrigeration temperature of 40 to 45 “F. However,

several people died in a civilian incident after

eating cheese kept at this temperature. It was

discovered that the Listetia bacteria, commonly

found in cheese, cannot only withstand but also

grow when kept at this temperature. The regulation

was changed to a maximum of 35 to 40 “F. There

have been no incidents with food maintained at the

new level. Extensive tests have also verified the

effectiveness of the lower temperature.

During a preliminary design review for a new ‘

refrigeration system for an air transportable

galleyllavatory, it was discovered that the sensor for

the temperature indicator (mounted on the door)

was highly susceptible to accidental breakage, yet

was unprotected.

After several years of operation, the cause of

frequent over-temperature conditions in a aircraft

galley refrigerator was discovered. The heat sink of

this unit had inadequate ventilation that caused the
●

temperature in this space to rise to a high level.

This significantly decreased the efficiency of the

unit to operating levels below that required to

maintain the needed interior temperature. The

addition of ventilation ports around this heat sink

eliminated this problem.

The E-3A AWACS carries a crew of 20 and has

mission durations of 10 hr or more. To reduce cost,

it was directed that the E-3A would use an existing

GFE refrigeratorlfreezer unit from the C-5.

However, since this unit would not fit through the

doors on the E-3, it was cut in half and then

reassembled using quick disconnects in the cooling

lines. Leaks were frequently found in the cooling

lines or connectors during operations and fouled

compressors. At one time, 95 percent of the E-3

fleet had inoperative refrigeratorifreezer units. The

Tactical Air Command identified this as the

“Number One Problem” in the command. Their

effort was m reduce up-front costs, build in

reliability, and reduce maintainability problems

which impacted Life Cycle Costs and operational ●
effectiveness.
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4.2.1.3.2 Verification of refrigeration

equipment. The refrigerated, chilled, and frozen

storage spaces itt the ASWMS shaff verified by

(a) . The existence of compartment labels

shall be verified by (b) The ability of the

refrigeration equipment to achieve and maintain

the required temperatures in the specified titttes

shall be verifiedby [c) The performance

of the refrigeration equipment’s temperature

indicators and temperature controls (for each

compartment) shalf be verified by [d) .

The power requirement shall be verified by

~.

VERIFICATION GUIDANCE (4.2.1.3.2)

a. The refrigerated, chilled, and frozen storage

spaces and chilfed water capacities should be

verifledby direct measurement in the fkral article.

During this verification, the temperature profile

throughout the chiller andlor freezer storage

compartment(s) should be measured at various

points, the number and locations to be based upon

the size, shape, and loaded configuration,
Either the actual articles to be kept chilled or

frozen, orsimttlations of thesame dimensions and

thetmal capacitance, should beplacedas they will

be used in the refrigeration companments. The

temperature of the chilled water should be

measured at the water ourlet at the maximum flow

rate of the system.

b. ‘flteexisten ceofcompartme ntlabelsshouldbe

verified by inspection of the final assembly but may

be verified by inspection of the drawings,

c. The ability of the refrigeration equipment to

achieve and maintain the required temperatures in

tbespecified times should reverified by tests. The

time required for a heat soak prior to this test

should be determined from the unit’s size and

shape and with MIL-STD-810 guidance.

d. The performance of the refrigerated storage

equipment’s temperature indicators and

temperature controls (for each compartment)

should be verified by tests. The temperature within

the compartments should be adjusted, using the

controls, throughout the full range of control.

After the temperature has stabilized at each setting,

the interior temperature profile and indicator

readings should be recorded. This should be

performed at each end of the temperature

adjustment range and at several, evenly spaced

adjustments in between.

e. The power requirement shotddbe verified by

tests, using the maximum power conditions (such

as the highest exterior temperature with the lowest

interior temperature) for the specific unit,

f. The operability, maintainability, and

performance of the door gaskets, door

adjustability y, insulation, insert racks,

decompression devices, and equipment cleaning

and removal should be verified by tests or

demonstrations. Thedemonstration portion of this

verification should be performed as a part of the

full system demonstration of 4.1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.2.1.3.2.1

refrigeration

Dry ice refrigeration. ‘f%edtyice

equipment shalf have a separate

compartment forthedty ice. lltis compantnent

shall be accessible for cleaning and dry ice

replacement by a single aircrew member

without the removal of major subassemblies,

without special tools or devices,

(whbhhftout) removal of the contents, and

(tithhithout) removal of the

refrigeration equipment from the ASWMS. This

compartment shalf hold enough dry ice to ensure

the refrigeration equipment maintains ita

temperature as required by 3.2.1.3.2. The dry ice

compartment (shall/shall not) vent to

the habitable spaces of the aircraft. There shalf be

an electromechanical means of ensuring forced air

circulation within the chiller and freezer

compartments.

REQUIREMENT RATIONALE (3.2. 1.3.2. 1)

The refrigeration devices which utilize dry ice to

generate and maintain the cooler internal

temperatures have specific design constraints

which should be imposed.

REQUIREMENT GUIDANCE

When used as the cooling medium for refrigeration

units, dry ice requires a separate compartment that

can be replenished as the carbon dioxide heata and

turns from a solid to a gas. Thk compartment’s

access should not require the unit to be removed

from the ASWMS or the unit to be emptied, if at all

possible. However, due to the limited space

available, this requirement may need to be relaxed.

In this event, the requirement should not be

completely eliminated, although reduced, and the

maximum time that the contents may left exposed

to ambient conditions should be specified. (For

example, panial content removal may be necessary

to provide access to the dry ice compartment. If so,

the food should not remain outaide the freezer long

enough to begin thawing [dependent upon the

maximum ambient temperature] nor remain

outside the chiller for more than a cumulative time

of 4 hr [including ASWMS Ioadhg and meal

preparation]).

A separate dry ice companment and an internal

forced air circulation device may be necessary to ●
maintain an even temperature throughout the

chiller and freezer sections. Thk is important to

ensure all food items are kept below their

maximum storage temperature and, for those items

susceptible, above their minimum storage

temperature.

Dry ice is frozen carbon dioxide at -109.3 “F. It

will destroy human tissue on contact and is

hazardous to breathe in concentrations over

0.5 percent. Concentrations of 9 percent are fatal

in 5 to 10 min. Because it is heavier than air,

personnel should not be permitted to lie on or near

the floor when dry ice is in use. Also, dry ice should

not be used on upper decks when personnel are

stationed on lower decks.

If the dry ice compartment is allowed to vent to the

crevnnember or passenger spaces of an aircraft,

then a major concern is that the interior volume

does not reach hazardous concentrations of carbon

dioxide. For pressurized aircraft, the following

formula describes the safe maximum weight of dry ●
ice (W) in pounds, based upon the aircraft interior

volume (V) and the rate of air exchanges (x) per

hour. Care must be taken with this equation to

ensure the units used for the aircraft volume (V)

and the air exchange rate (x) match. That is, if tbe

volume is in cubic feet, then the exchange rate

should be in cubic feet per hour. Similarly, cubic

meters and cubic meters per hour could be used.

w = 0.01455 v. x

Paragraph 11-9 and figures 11-2, 11-3, and 11-4

of the joint Air ForcelArmylNavy lMarine Corps

Regulation published as AFR 71 -4fTM 38-250/

NA VSUP PUB 5051MC0 P4030. 19EIDLAM

4145.3 prnvides addiional guidance on the

acceptable loading of dry ice. Included are such

factors as tabulated maximum loadings of dry ice

for specific aircraft and conditions which may

reduce the acceptable loading.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5)
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●
4.2.1.3.2.1 Verification of dry ice

refrigeration. Verification of those refrigeration

units whlchutilize dry ice forrefrigeration shall be

conducted inaccordance whh4.2.1 .3.2. Accessto

the dry ice compartment shall be verified by

VERIFICATION GUIDANCE (4.2.1.3.2.1)

Verification of the cleaning, maintenance, and dry

ice replacement requirements should be performed

as a part of the full system demonstration of 4.1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).

3.2.1 .3.2.2 Vapor cycle refrigeration. Vapor

cycle refrigeration units, which utilize a fiquid

refrigerant that is vaporized to generate the chilled

andlor frozen interior environments and reject the

cycle heat to ambient air in a condenser, shall not

● exhaust the heated air from the condenser directly

toward the food preparation area, passengers, or

the condenser or insulated surfaces of other

refrigeration equipment. The refrigerant used by

these devices shall be (a) All vapor cycle

refrigeration equipment shall comply with 71 USC

1280 (The Clean Air Act), DOD Directive 6050.9,

and The Montreal Protocol for the release of

chlomffuorocarbons and hydrochlorofluoro-

carbons to the atmosphere. The vapor circuit

of the system shall be protected against a

rapid overpressutization in accordance with

(b) The vapor circuit shall withstand a

burst pressure of (c) times the operating

maximum pressure without failure or leakage and a

proof pressure of (c) times the operating

maximum pressure without material deformation

or yielding.

REQUIREMENT RATIONALE (3.2. 1

The refrigeration devices which

3.2.2)

utilize

electromechanical devices to generate and

maintain the cooler internal temperatures have

specific design constraints which need to be

imposed.

REQUIREMENT GUIDANCE

The air exhausted from refrigeration radiators is

often heated to an uncomfortable level. This can

be extremely uncomfortable to the operators and

passengers. Also, this can significantly decrease the

thermodynamic effectiveness of other refrigeration

equipment if directed against them.

The SA.E ARP 731 provides detailed guidance on

the design of vapor cycle refrigeration systems and

should be consulted for specific refrigeration

requirements. Guidance on the design of airborne

vapor cycle refrigeration systems is also contained

in MIL-E–38453.

Note that if this type of refrigeration is selected,

then a vapor recovery unit may be required as an

article of organizational-level support equipment

to permit even simple repairs to this equipment.

a. Refrigerants selected must be non-

hazardous to the environment or to the aircraft

systems. International and federal regulations

require a complete phaseout of refrigerants

that contain chlorofluorocarbons (CFCS) by

1 January 2000. The Department of Defense

currently requires new systems to use

refrigerants with an Ozone Depletion Potential

(ODP) of approximately zero. As stated in

AFR 29-25, it is USAF policy to eliminate the

dependence on Ozone Layer Depleting

Substances (OLDS), to eliminate non-critical

use of OLDS, to eliminate the release of

OLDS, and to comply with DOD Directive

6050.9.
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However, many of the current substitutes for

CFC refrigerants may have other performance

characteristics which may make them

unacceptable for a particular use. Some may

have an anesthetic effect on crewrrrembers if

Ieaka should allow the concentration to be

large enough. Others may act aa an aggressive

solvent or may not mix with necessary

refrigerant lubrication. The ASWMS

developer must work closely with the

refrigeration equipment desigrrer to ensure the

proper refrigerantleqtdpment combination is

selected.

Note that a USAF-wide ban on the purchase

of ozone depleting chemicals (ODCS) is

planned to commence on 1 October 1993 and

U.S. production of ODCS will cease by

31 December 1995. Although some waivers

will be allowed, they will apply only to critical

functions where suitable substitutes are not

available. Further, drastically decreased

worldwide production of ODCS will make

procurement difficult and expensive. The

Clean Air Act, 71 USC 1280, defines the ozone

depletion potential, lists this potential for

common refrigerants, describes the phaseout

dates for production of these substances, and

discusses exceptions to the limitations

(including caps on these exceptions) for
aviation safety, medical devices, and national

security. Reference DoD Directive 6050.9. All

USAF users should further reference

AFR 19-15 and the USAF and Air Force

Materiel Command policy letters on the use of

ODCS.

b. Tbe C-17galley specification requires rhat

the vapor cycle refrigeration system meet the

overpressurization requirements of American

National Standard, codes UC-125(C), (f) &

(h); UG-127; uG-133; UG-134(a) & (e)(l);

UG-135 (a) & (b); and UNF-125.

c. Buratpressure isnorrnally setat fourtimes

the anticipated maximum operating pressure, ●
while the proof pressure is normally two times

this pressure.

REQUIREMENT LESSONS LEARNED

In an aircraft air conditioning system, rigid tubing

connecting a refrigeration compressor, oil cooler,

and other components developed cracks due m

vibration induced fatigue. Vibration isolation or

vibration absorbing tubing were not used in the

design. Environmental stress screening was not

performed (AFLCIAML Lessons Learned Program

#l1403).

4.2.1 .3.2.2 Verification af vapor cycle

refrigeration. Verification of those refrigeration

units which utilize vapor cycle electromechanical

refrigeration devices shall be conducted in

accordance with ‘t.2.1 .3.3.1. Verification of the

heated exhaust and the refrigerant and plumbing

equipment shall be performed by

VERIFICATION GUIDANCE (4.2, 1.3.2,2)

Verification of the heated exhaust, refrigerant, and

cooling system plumbing may be conducted by

inspection of the drawings and analysis of the

selected material and heat transfer direction and

amount.

Burst pressure, proof pressure, and overpressure

performance should be verified by a test. The

overpressure protection should be disabled for the

proof and burst pressure tests.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).

●
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3.2.1 .3.2.3 Thermoelectric

●
refrigeration.

Those refrigeration units which udfize

thermoelectric refrigeration devices shaff have two

electromechanical systems to force air circulation

within the chiffer and freezer compartments and

over the heat sink to the aircraft interior. Both

circulation paths shaff have fflterx instalfed to

ensure the air impinging upon the thermoelectric

modules and heat sinks is clean to —-(a)---
These filters shall be easily removable by a singfe

crewmember without disassembly of major

components of the ASWMS, without special tools

or devices, and within (b) seconds. These

filters shall be commercially available. The heated

air from the exterior heat sink shall not be

exhausted directly toward the food preparation

area, passengers, or heat sink or insulated surfaces

of other refrigeration equipment.

REQUIREMENT RATfONALE (3.2. 1.3.2.3)

Thermoelectric refrigeration systems require

forced air to circulate to distribute the cooling

effect. However, they are also very sensitive to dirt,

●
debris, and heat on the heat sinks.

REQUIREMENT GUIDANCE

a. Since these elements are extremely sensitive to

dust and dkt, the air circulated over them must be

adequately filtered.

b. The need to maintain high standards of

cleanliness requires the filters be cleaned

frequently. Therefore, the filters must be accessible

for rapid replacement.

c. Thermoelectric refrigeration has proved

effective in maintaining temperatures once

equilibrium is achieved, but has difficulty in

decreasing the temperature of initially hot

equipment. For thk reason, if thermoelectric

re frigerition is used, the refrigeration capacity

required in 3.2.1 .3.2 may have to be increased, as

necessary to ensure the unit is able to provide the

desired performance.

REQUIREMENT LESSONS LEARNED

Contact the REO fnr this document (see 10.5).

4.2.1 .3.2.3 Verification nf thermoelectric

refrigeration. Verification of those refrigeration

units which utilize thermoelectric refrigeration

devices shall be conducted in accordance with

4.2.1.3.2. In addition, the forced air circulation

within the chiller and freezer compartments and

over the heat sink shall be verified by

and replacement of the filters shall be verified by

The filter type and availability and

the heat flow direction from the exterior heat sink

shall be verified by

VERIFICATION GUIDANCE (4.2. 1.3.2.3)

With thermoelectric refrigeration, it is important to

ensure the equipment will meet the requirements of

3.2.1.3.2, as well as this subsection. Current

thermoelectric component designs are not effective

in reducing the heat content of preheated

equipment. However, they perform well as

temperature maintenance devices. Advances in

thk technology and proper selection of component

capacities may permit the use of thermoelectric in

this application.

The forced air function should be verified by tests.

The replaceability of the filters should be verified

by demonstration.

The exhaust heat flow and the filter type and

availability may be verified by inspection of the

ASWMS drawings.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.2.1 .3.2.4 Drink station.

drink ststion(s) shall be

A chilled water

located at the

(a) ~ unit shall chill the potsble water

to no more than __fM__ devees F. The
refrigeration equipment shaU meet the

requirements of 3.2.1.3.2.1, 3.2.1.3.2.2, or

3.2.1.3.2.3. Ifa galley orlavstoty ispartoftlte

ASWMS, the potable water and waste water

storage (c) (shall/shaU not) be provided

from that unit’s tanks. The drink station shallbe

usable (d) (with andlor without) drinking

cups, as defiied by (d) A cold Olp

dispenser and waste receptacle (d)

(shall/shaU not) remounted intmediately next to

the drink station. The drink station shall have a

means of catching and containing water drips,

misses, or spills frnm the water outlet. AU waste

and potable water phtmbhg shall meet the

requirements of 3.2.2.2 or 3.2.4.

REQUIREMENT RATIONALE (3,2.1,3.2,4)

In applications where chilled drinking water is

required for crew or passenger consumption, then

the unit must be equipped tn provide the necessary

drinking water.

REQUIREMENT GUIDANCE

a, lltelocatio no fthedrin kstation(s) should be

specified in general terms such as, “next to the

medical technician’s desk”, “adjacent to the

galley”, or “away from the latrine door”. It should

not be specified in exact terms such as, “on thk

panel” or “at Bulkhead 76, Waterline 320” to

permit the developer to select the exact location as

best fits his design. Foraernmedical evacuation, a

chiUed water dispenser shotdd be provided next to

the senior nurse’s station (or senior medical
technician’s station when no nurse is aboard),

b. The water should he chilled to the lowest

non-freezing temperature achievable within the

other limitations of the ASWMS. Foraeromedical

evacuating, the water should be chilled to 70°FOr
less.

c. Thesource of thewater and the collectionof

the waste water should be specified if there is any

chance forconhtsion. Aseparate supply and waste

tank may be required in those cases where the

chilled water must be provided at snme distance

fmmany galley or lavatory or when independent

operation without a galley or lavatory is desired.

d. The drink station should be designed for use

with drinkitg cups to decrease wasted water. The

cups should be as defined in Federal Specifictuion

A-A-2577, A-A-2595, or an equivalent. A

drinking cup dispenser similar to those defined by

A-A-52061 should be readily available to ensure

the station is usable. This dispenser should not be

designed for use with a single style or type of cup to

permit its use with a wide variety of commercial and

military products. A trash receptacle should also be

readily available to permit and encourage proper

dkposal of used cups. This receptacle should be

watertight since many of the cups will have a

significant amount of residue, and often filledcups

are disposed of in any convenient container. For

those cases where the drinking station is to be used

without cups, the flow should be carefully limited

and adjustable to limit wasted water. This should

only be used for DV support aircraft.

REQUIREMENT LESSONS LEARNED

During the design review of a gaUey/lavatory

system, it was found that the door to the trash

dispenser for the drink station was not tall enough

to accept a drinking cup without turning the cup on

its side. Therefore, anynne inadvertently disposing

of a cup with some liquid in it would spill the liquid

onto the floor before the cup was in the trash.
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4.2.1 .3.2.4 Verification of drink station. The

location of thedtink station(s), the availability of

drinking cups and trash receptacles, the source of

the water, and the waste water storage shall be

verified by . The temperature of the

chilled water shall be verified in accordance with

4.2.1,1.2.1. The refrigeration eqttipment shall be

verified asrequired in 4,2.1 .3,2.1, 4,2.1,3 .2.2,0r

4.2,1.3.2.3. The waste and potable water phtmbing

shall be verified by the requirements of 4.2.2.2 or

4,2.4.

VERIFICATION GUIDANCE (4,2,1.3.2.4)

The location of the drink station(s), the availabdity

of drinking cups and trash receptacles, the source

of the water, and the waste water storage may be

verified by inspection of the final drawings,

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5),

3.2.1.3.3 Heating equipment. The ASWMS

shall contain heating equipment for the preparation

of sustenance. Each item of heating equipment

shall incorporate an of flon switch, a power

indicator, and a separate means of adjustable

temperature control or timer for each

compartment, when applicable, There shall be an

additional indicator to show when power is being

applied to the heating equipment through the
temperature controller or timer. The equipment

shall not use a flame as the heat source. Each

individual item of heating equipment shall require

no more than amperes power at

volts (direct current or

Hertz) for a total of no more than

amperes for all heating equipment. Outside surface

temperatures on all surfaces directly accessible to

the user and all surfaces directly handled by the

user during any operation shall not exceed the

requirements in 3.5,4,

REQUIREMENT RATIONALE (3. 2. 1.3.3)

Food prepared for consumption frequently

requires heating from a refrigerated or frozen

condition to a higher serving temperature. For solid

food, this is most often performed in an oven, but a

rangetop or hotplate is also used to meet specific

preparation requirements. Coffee requires heating

for brewing and for service; hot water is often

necessary for other beverages (tea or hot

chocolate) and for use in cleanup after the meal

service.

REQUIREMENT GUIDANCE

There should be an individual power supply switch

for each unit or item. A power onloff indicator

should be integral with or located near this switch.

Ovens should have either an adjustable

temperature control or a timer, depending upon

the type of oven and its intended use.

Multi-compartmented ovens should have a

separate controller for each compartment. All

other types of heating equipment should

incorporate a timer control. Each item with a timer

should provide a different audible tone at the

completion of its set time period. A second

indicator, to show when the controller is energizing

the heating elements, should be located on or near

each item.

The timer range should be selected to allow the

completion of the most time consuming heating

operation intended for the appliance. Graduations

and markings should be in minutes. It should be

constructed so no manual movement of the

mechanism will harm its internal components. If

mechanical, a stop should be provided to ensure

that no more than the number of allowed rotations

is possible. Its accuracy should be within 5 percent

of its full travel setting at any operating temperature

of the ASWMS.

Those heating surfaces near any stmctures built of

arty flammable or combustible material must not be

permitted to reach temperatures near the ignition

or flashpoint temperatures of the material. The

Fire Protection Handbook should be referenced
for proper design of these elements.
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The sentence on power requirements should be

repeated for each item of heating equipment. The

total current capacity should be based upon the

power available from the aircraft systems on the

non-critical bus. The voltages should be the same

for each item. However, if different voltages are

necessary for a specific application, then the power

loss due to voltage transformers should be

deducted fromthe total available power. Similarly,

the frequency of the power requirements should be

the same for all items.

REQUIREMENT LESSONS LEARNED

Serious corrosion problems were encountered on

the interior surfaces that contacted heated liquids

in hot beverage dkpensers for the C-141. It was

suggested a tetlon coating may help reduce tlds hy

inhibiting the buildup of corrosion-enhancing

parcipitates.

4.2.1.3.3 Verification of heating equipment.

The ability of the ASWMS heating equipment to

prepare sustenance for use shall be verified as

follows. The ASWMS heating equipment’s offlon

switch, indicators, and adjustable temperature

controls or timers shall be verified by (a)

The voltage, frequency, and power requirements of

each item of heating equipment shall be verified by

(b) Exterior surface temperatures shall

be verified by procedures set forth in 4.5.4.

VERIFICATION GUIDANCE (4.2. 1.3.3)

a. The performance of the ASWMS heating

equipment’s of flon switch, indicators, and

adjustable temperature controls or timers should

be verified by demonstration. This demonstration

should be used to determine the adequacy of these

elements when used to prepare sustenance.

b. The voltage, frequency, and power

requirements of each heating equipment item

should be verified by tests. These tests should be

conducted with the item set for the highest

operating temperature while the ASWMS is at

the lowest anticipated environmental temperature.

c. All the above demonstrations, as well as those

indicated in 4.5.5, should be perfotmed as a part of

the full system demonstration of 4.1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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● 3.2.1 .3.3.1 Ovens. The ovens shall be able

to achieve and maintain —...@_— de~ees F
internal sustenance temperature within

[a) minutes. The ASWMS shall heat

fb) (cubic feet of oven space or number

of meals as previously defined). Door gaskets shall

not take a permanent set, shall provide an

adequate seal, shafl be removable for cleaning and

replacement, and shall not inadvenentfy loosen or

disconnect during the eqtdpment use. Oven doors

shall be adjustable to maximize the door seal

effectiveness. The inaufation used for the ovens

shall not permit the formation of areas of localized

high heat transfer. Oven heating compartments

shall contain drip guards. The y shall also contain

devices to prevent damage in the event of an

explosive decompression. AU interior components
(drip guards, lights, heating elements, fans,

bracketa, etc.) shall be easily removable by a single

person without tools or special equipment and shall

be cleanable with soap and water.

REQUIREMENT RATIONALE (3.2. 1.3.3. 1)

a The ASWMS ovens must be able to provide

adequate heat energy to prepare the meals

required to support the aircrew members and

passengers without introducing hazards to the

aircraft, aircrew, or passengers.

REQUIREMENT GUIDANCE

The requirements for the ovens currently used on

the buffetilavatory unit in the passengerlcargo
compartment of the C-141 are described in

MIL-O-83993. It was designed to support

132 passengers during an 18-hr flight.

Oven door gasketa are critical to the maintenance

of the oven seal, yet are easily damaged, require

frequent cleaning, and are subject m wear.

Therefore, it is necessary they be designed for easy

and rapid removal by a single person without tools

or special equipment. At the same time, the gasket

should not be allowed to come loose or fall out

during normal use. The door should be adjustable

to ensure continuous door seal effectiveness.

The oven insulation should be seamless to prevent

localized hot spota at the jointa. Similarly,

insulation should not loosen, crack, pack, create

voids or hot spots, or otherwise allow the formation

of localized high heat transfer.

During the heating or preparation processes, food

frequently has a tendency to splatter or spill. To

permit rapid cleanup of these messes, oven

compartments should contain easily removable

drip guards. It should be a goal to make the

removal, cleaning, and replacement of these drip

guards performable while the oven is hot.

Non-stick surfaces should be considered.

when designed for use in aircraft with pressurized

cabins, the ASWMS ovens should contain a device

to prevent damage to the equipment or injury to

the crewmembers and passengers in the event of an

explosive decompression. The sudden loss of cabin

pressure could cause the door of an operating oven

to blow open and the heated contents to be thrown

out, burning personnel, spoiling the sustenance for

use, and creating a mess for cleanup. A dump or

relief valve should be employed to equalize the

sudden pressure changes safely.

a. One previous oven design was required to

warm six frozen meals from 30 to 145 “F within

22 min. The oven was then required to

maintain the meals between 150 and 160”F.

Another previous design was required to heat

six frozen meals from 10 to 175 “F within

22 min. The temperature at the center of mass

for the largest item should be used.

b. The volume of the oven and the area of a

range top should be based upon the number of

crewmembers and passengers supported. The

time available for service is also necessary for

determination of the heating unit size.

However, these items should be large enough

so all passengers can be served within 90 min.
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.REQUIREMENT LESSONS LEARNED

In one primordial design galley oven, the fans

failed frequently and required constant removal

and replacement. Also, filters were used to cleat

the air before it contacted the fan blades. ‘fltese
filters often became clogged with grease and dirt

and needed frequent removal for clea~g.

However, both the fans and the filters were

inaccessible, not easily removable, and required

tools not readily available.

The specification for the C-5B galley included the

requirement that the oven be common with the

C-5A. This oven was sized to accommodate the

preparation of a particular type and number of

meals used for the desigtt of the C-5A galley

system. However, these meals were no longer

available for use in the USAF, whlcb involved a

costly contract change to enlarge the oven’s

interior dimensions to permit the use of an

alternative meal.

4.2.1 .3.3.1 Verification of ovens. The

capacity of the ovens andtbeir ability toreacb the

required temperatures in the specified time shall be

verified by ~. The Ovens shall be cOld

sOaked fOr~ minutes at~
degrees F and maintained at an exterior

environment of (b) degrees F. During thk

verification, the oven should be loaded with the

type of meals specified in 3.2.1.1 as necessary to

meet the aircraft’s mission requirements. The

performance of the door seal gaskets, door

adjustments, insulation, drip guards, and

decompression relief devices shall be verified by

(c)

VERIFICATION GUIDANCE (4.2. 1.3.3.1)

●
a. The capacity and operating temperature

performance of the ovens should be verified by a

test. The meals selected for this evaluation should

be representative of those specified for the

operation of the ASWMS in 3.2.1.1. It is

preferable that this test be conducted with the oven

installed in the ASWMS and not as a separate

component.

b. During these tests, the exterior of the ASWMS

shOuld be cold soaked and maintained at the lowest

required environmental temperature (see 3.2, 5),

The time required for a complete cold soak

depends upon the size, mass, geometry, and

materials used. A method to establish this time is

described in MIL-STD-81 O.

c. The remaining performance verifications a
should be performed as part of the full system

demonstration of 4.1,

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5)
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o 3.2.1.3.3.1.1

includes the

Conventional ovens. This section

requirements for all types of

convection, conduction, forced air, steam, andlor

radiant heat ovens. If internal fans are used, they

shall operate continuously whenever power is

supplied to the unit, whether or not the heating

elements are powered. Ovens shall have a

temperature indkator for each compartment.

Overt heating elements shall be removable for

cleaning and replacement and shall be shielded to

prevent inadvenent contact by the user.

REQUIREMENT RATIONALE (3.2.1.3.3.1.1)

The ASWMS conventional ovens must provide a

means of heating sustenance without introducing

hazards to the aircraft or personnel.

REQUIREMENT GUIDANCE

Steam or pressure cooking ovens are not usually

considered for use onboard aircraft, due to the

personnel hazards associated with their use. Even

low pressure steam systems, in the low pressure

ambient environment of operating aircraft, can

create bum andlor asphyxiation hazards in the

event of a steam leak or improper operation.

Therefore, these systems should only be used when

1) adequate safety devices are implemented and

2) no other equipment type can provide the

performance required. It is doubtful that both

conditions can be met; therefore, it is strongly

recommended steam ovens not be used.

Internal fans are frequently used to ensure an even

temperature is maintained throughout the unit or to

transfer the heat energy from the generating

source. The operating cycle of these fans should be

designed m ensure this even heating is maintained

throughout all cycles of the system’s heating

elements.

There are many types of temperature sensors which

lend themselves to this application, These include

bimetallic mechanical, thermocouples, electronic,

etc. However, fine temperature resolution is not

necessary. Indicators that can provide t5° F are

adequate for this use.

The oven heating elements should be removable

and cleanable using soap and water to ensure the

sanitary condition of the oven and to remove spills

and splatters which could otherwise burn. The

heating elements should be sbielded to reduce the

probability of burns to the user and contact with the

oven contents.

An oven used previously in military galleys, the

HDU-23/B, is described on figure 4.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.2.1 .3.3.1.1 Verification of conventional

ovens. Theoperation andperformance of internal

fans, temperature indicators, heating elements,

and shields shall be verified by

VERIFICATION GUIDANCE (4.2.1.3.3.1.1)

The demonstration ponion of this verification

should be performed as part of the full system

demonstration of 4.1. These performance

verifications should be performed during the

operating temperature tests.

Guidance is provided in ASTM E 145-68 for

verification of the performance of commercial

ovens that use gravity-convection or

forced–ventilation fnr heat distribution and are

used in laboratories and commercial facilities.

These requirements should not be used as written,

but shotddbe extensively tailored. They can then

provide guidance on the testing of conventional

oven performance.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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115/200 VAC, 400 HZ, 30 AMP

4 WIRE, “Y” CONNECTED

CIRCULATING AIR HEATING

1750 WATT, 400 °~100FFlXED

THERMOSTAT

5-30 MINUTE TIMER

FOOD RACK CAPACITY:

6 IW/L-IV&73966 FROZEN MEALS

6 COMMERCIAL “TV” DINNERS

L

FIGURE 4. HDU-231B oven. ●
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3.2.1 .3.3.1.2 Microwave ovens. Radiation

external to the oven shalf be no greater than

the levels allowed by Attachment 3 of

AFOSH Standard 161-9 throughout the item’s

design fife. Microwave ovens shaff contain

interlocks which meet the same reference to ensure

no radiation can be generated with the door fufly or

partially open or insecurely latched. The

microwave energy source shall be protected for up

to (a) minutes from damage due to

excessive reflected microwave radiation created by

no load operating conditions. In addition to a

timer, the microwave ovens shall have an

adjustable power control from fb) to

(M Watta. Microwave ovens shall have

uniform distribution of the microwave energy

throughout the cooking compartment. A forced air

system with a replaceable filter shall be

incorporated to exhaust water vapors from the

cooking compartment. The compartment shall be

lighted whenever the oven is operating or the door

is open. An operating instructions and warning

placard shall be conspicuously placed on or near

the oven,

REQUIREMENT RATIONALE (3.2.1.3.3.1.2)

Microwave ovens have become a common kitchen

appliance. They are prized for their ability to
rapidly heat or defrost a meal with low power

requirements. Yet, there aresetious limitationson

their installation and use which must be observed.

REQUIREMENT GUIDANCE

Improper design or integration of a microwave

oven can result in microwave radiation leaks

around the door sills, through cracks in the

structure, or through any windows. To protect the

user, it is necessary to limit thk leakage to allowable

levels, as defined in AFOSH 161-9. Additionally,

it is possible for a microwave oven to leak hatntfttf

radiation into the environment as it ages. This

leakage may increase due to improper operation,

maintenance, or cleaning procedures. Therefore, a

periodic check to ensure the oven is continuing to

operate safely, as defined in AFOSH 161-9,

should be conducted.

To ensure user safety, an interlock to remove

power from the radiation producing circuits before

the door is permitted to open is needed. Although

this need has become better known as microwave

ovens proliferate, the user cannot be relied upon to

ensure this condition.

Radiation leakage levels are regulated by the

Code of Federal Regulations Title 21,

Subchapter J, Food and Drugs - Radiological

Health; Title 29, Chapter 17, Lnbor, Occupational

Health Administration; and Tine 47, Part 18,

Telecommunication - Industrial, Scientific and

Medical Equipment. The National Sanitation

Foundation Publication Number 4, Commercial

Cooking and Hot Food .$mrage Equipment, lists

equipment in compliance with the applicable

regulations. Underwriters Laboratories 923,

Microwave Cooking Appliances, lists requirements

for these ovens.

Federal Specification S-O-1 425 provides detailed

gttidance on the design of any microwave oven.

Also, Federal Specifications A-A-50465 and

A-A-50466 list the requirements for microwave

ovens for other than household or shipboard use.

All microwaves should be equipped with a timer

that both provides an audible indication and

removes the power from the radiation producing

circuits. Adjustable power settings enable the user

to control the heating process to prepare the food

better for consumption. Microwave cooking tends

to heat the surface layers of the food more rapidly

than the interior portions. The user can allow time

for the heat to transfer deeper into the interior of

the food without overcookhg the exterior surfaces

by adjusting the power level. Although not

required, a temperature sensing probe that turns

off the oven when a desired temperature is reached

may also be used to ensure complete cooking of the

sustenance.
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Some older, less efficient oven designs, which

cannot be used in the ASWMS, do not contain a

device to distribute the waves evenly throughout

the oven or to rotate the food while it is cooking.

Wave stirrers and rotating tables have been used to

accomplish MS. Whhout one or both of these

devices, hot spota will develop in the food where

the microwave power levels are greatest. ‘flis will

cause uneven cooking and the food will be badly

overcooked in some locations and undercooked in

others.

The oven should ventilate the cooking

compartment away from personnel or heat

sensitive equipment. The flow rate should be

adequate to prevent the visible buildup of steam

and condensation in the compartment.

A placard should be placed near or on the

microwave oven to provide operating instructions,

example control settings for common microwave

food items, and maintenance procedures.

However, it is current USAF guidance that no

warning of microwave use for heart pacemaker

wearers is needed. See 3.5,1 for placard wording.

WMe many “home consumer” -type commercial

microwave ovens exist, there are problems to

address when they are planned for use in aircraft,

These include power conversion from 400 Hz to

60 Hz with the associated weight increase and

electromagnetic compatibility problems, sequential

versus simultaneous meal cooking, cost of

modification development and qualification, etc.

Commercial aircraft and military air vehicles have

similar problems in the use of microwave ovens,

Load and vibration levels are high due to

the landing and takeoff environments, and

maintenance of electromagnetic compatibility

to prevent communication and navigation

interference. In 1986, the FAA approved a

microwave oven for commercial use that prepared

12 meals in 5 min. This oven met the load

requirements and the vibration environment of

figure 5. To permit an even distribution of

the heat generating waves, an oscillator was ●
provided at the top and bottom of the cavity.

Despite this, the oven met the electromagnetic

interference limits of figure 6. Noise filters were

needed to eliminate the conducted electromagnetic

interference. Additionally, it was built to require

3 phase, 400 Hz, 115V power at a maximum

demand of 3.7 kw and to weigh 38.6 kg.

Another microwave unit has been developed

by the U.S. Army for use in aircraft

(NATICK/TR-91/033L) and has been tested with ,

significant success. There were several

electromagnetic interferences noted due to the

operation of the unit. However, after a convener

was changed on some avionics, the system was

determined to be safe to fly. The test results are

contained in the referenced document.

At one time, there was extensive controversy over

the safety of microwave oven use in any

environment. The FAA TR AC-213-7 provides

background information on the discussions (up to

the date of publication-November 1973) and an

evaluation cm the use of microwave ovens in ●
aircraft.

a. The oven should be able to operate

unloaded for a reasonable period of time

without failure. This condition causes the

reflected radiation level to increase, which can

harm the radiation generator. Commercial

microwaves are required to operate in this

condition for 1 br or for the maximum setting

of their timer, whichever is less.

b. Tbe C–20 executive transport aircraft has

a 1.25 cu ft interior volume, 600 Watt

microwave oven installed for passenger meal

preparation.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5)
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‘r
Gaussian random vibration
Test tlmas: 5hlaxls

Unit weight greater than 200 pounds
Overall acceleration 4.6 rms G. \

10” ~
1 Id

Frequency IHz)

Ordinary microwave ovens: Malfunction should not occur when a 1,000 Hz,
2mm amplltude vlbratlon IS applied to the X, Y,
snd Z axes, respectively, for 0.5 hours.

Application Of the above vlbratlon In X, Y, and
Z directions for 5 hours each should not cause
any malfunction (unpacked product status].

FIGURE 5. Vibration requirements for a commercial microwave oven.
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Frequency (MHII
Conducted interference limits Power input usong clamp (on current probe)

I
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Frequemy IMHII
Maximum level of radiated CW Intedere”ce from anY one ●qu,pme”(

I
0.15 1

L
10 25 50100 1.000 1,215

Fmquerwy IMHZI
Maxtmum level 01Iadiated broad band ●nd pulsed CW

FIGURE 6. Electromagnetic interference requirement for a commerical microwave oven.
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● 4.2.1 .3.3.1.2 Verification of microwave

ovens. Radiation external to the oven shalf be

verified by dkect measurement ona unit operating

atthehigheat power level atseveral, evenly spaced

time intervals throughout a time period

representative of its design fife. This test should

include cycles of oven door opening

and closing at the highest closing force level and

cycles of cleaning procedures. The

protection of the microwave energy source from

damage due to excessive reflected microwave

radiation shall be verified by The

performance of the door interlock(s) shall be

verified by to verify they operate to

remove power to the radiation generation system

before the door begins to open. The adjustable

power control shafl be verified by

The air circulation and replacement shall be

verified by The operation of the

cooking compartment light and the acceptability of

the warning placard shall be verified by

. The satisfactory distribution of the

microwave energy shall be verified by

●
VERIFICATION GUIDANCE (4.2.1.3.3.1.2)

Radiation measurements should be taken as

directed by AFOSH 161-9. American Society for

Testing and Materials F131 7-90 provides the test

method todetertnine the power level ofmicrnwave

ovens. ‘fleusua lsiteofmicrowav eenergyleakage

is the door and door seals. Special care should be

taken to check the radiation all around the door sill

and over the entire surface of any windows or

screens. The door should be slammed shut at its

highest design force a number of times throughout

this exposure, tosimulate the normal usage. This is

imponant, due to the consequences of a loss of

door sill (significant increase in radiation exposure)

and the inabifity of a user to detect this loss until

the next inspection cycle. A small container of

water should be placed in the oven during all tests

to serve as a load forthesystem and to prevent a

barntfuf buildup of microwave energy within the

oven. This verification should be conducted in

concert with any reliability tests.

Probes or indicators shntdd be used to verify the

door interlocks operate to remove power to the

radiation generation system before the door begins

to open and that no radiation is allowed to leave the

oven due to an attempt to open the door with the

power appiied. With theproper probe in place by

the door sill and with the oven operating at

maximum power, thedoor should be opened using

the usual means of operation.

The ability of the oven to operate without a load for

the required period of time should be tested by

nperating the oven for 1.5 times that amount.

The ability to adjust the power control may be

verified by a simple test. The time required to begin

boilinga Iiterof water could remeasured at each

power setting. The water should startat the same

temperature for each setting and the initiation of

boiling (first indication of bubbles, 212°F, etc.)

should be consistent for each test. Alternatively,

several ice cubes made from a measured liter of

water cotddbe placed in the oven for this test, and

the time required for the oven to completely melt

the ice would be measured for each setting.

The air replacement capability of the oven and the

acceptability of the placard should be verified

durhtg the ASWMS demonstration.

The ability of the oven to cook the sustenance

evenly should be demonstrated by distributing

standard sizes of ice or water throughout the oven

interior and observing that they are heated at the

same rate.

Federal Specification S-O- 1425 provides detailed

guidance on the verification of microwave oven

performance.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10. 5).
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I 4

3.2.1 .3.3.2 Liquids heaters. Liquids heaters

shall be designed to prevent liquids from entering

the electrical and electronic elements. They shaU

have a power switch and a timer to turn them off

after a aet time period. Heatera for liquids with

sealed compartments shaU be designed to

prevent damage in the event of an explosive

decompression. The liquids heaters shall be fully

drainable by gravity. Where appropriate for the

type of liquids anticipated, cathodic protection may

be utilized.

REQUIREMENT RATIONALE (3.2.1.3,3.2)

Heaters for liquid sustenance have their own

peculiar design limitations which require

consideration in the development of an ASWMS.

REQUIREMENT GUIDANCE

Due m the potential fnr electrical shock in the

airborne environment, the liquid heating devices

must ensure the liquids are not able to contact the

electrical and electronic elements. This should
include all anticipated normal and emergency

aircraft maneuvers, environments, and user

operations. The pnwer switch and timer should be

separate units to provide redundant power control.

Finally, containers for the heated liquids, if sealed,

should be equipped with a pressure relief nr dump

valve to protect the heater from the consequences

of an explosive decompressing. This relief valve

should not permit the hot liquids to be directed

toward a user or nther aircraft occupant in the

event of actuation. As with all liquid

processorslcontainers, ‘the heaters should be

drainable by gravity with no remaining pockets of

liquid. This ia to prevent the undetected andlor

unknown growth of harmful micro-organisms in a

stored tttth and the subsequent distribution of these

organisms.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5),

4.2.1 .3.3.2 Verification of liquids heaters.

The operation of the liquids heaters shall be

performed by The performance of

the pressure relief devices shall be verified by

The cnmplete drainage by gravity

shall be verified by

VERIFICATION GUIDANCE (4.2. 1,3,3,2)

The separation of the liquids in heaters from the

electronic and electrical components should be

verified by both a careful inspection of the device

and its drawings and by its performance during

the systems demonstration of the AS WMS.

Verification of the performance of any pressure

relief component should be performed as a test,

with the liquid at the design operating temperature

and pressure and the ambient pressure suddenly

reduced by the largest anticipated pressure

difference for the aircraft system, The complete

drainage nf the unit should be demonstrated during

the systems-level demonstrations of the AS WMS.

VERIFICATION LESSONS LEARNED

Cnntact the REO for this document (see 10.5).

I 92

Downloaded from http://www.everyspec.com



AFGS-87267

APPENDIX

● 3.2.1 .3.3.2.1 Coffeemaker. The ASWMSshall

be able to provide [a) cups of coffee

within (a) minutes, beginning with water

at the lowest operating temperature, with minimal

operator interaction. The co ffeemaker shall be

able to make coffee from either btdkcoffee witha

filter or from prepackaged coffee bags. An

indicator shall show when the brewing cycle is

complete. After brewing, the coffee shall be

maintained at (b) degrees F. The

co ffeemaker shall contain provisions to hold the

coffee pot in position throughout all aircraft normal

and emergency maneuvers without spilling coffee.

The coffeemaker shall not be damaged by

operation with the coffeepot absent or empty and

shall not damage an empty or near empty coffee

pot. The coffee pot shall be designed for easy

cleaning, pouring, and handling without burn

hazard to the using personnel. The pot shall not

break if dropped (c) feet onto a

(c) surface and shall hold [c)

CUPS of coffee.

● REQUIREMENT RATIONALE (3.2.1.3.3.2.1)

Coffee is frequently used by aircrew members. The

co ffeemaker should meet the requirements above

to ensure the crewmembers are able to use it

without hazard.

REQUIREMENT GUIDANCE

Disposable, prepackaged coffee bags which

contain a measured amount of coffee grounds are

readily available in the supply system. These offer

distinct advantages for those cases where tbe user

must rapidly serve a large amount coffee or where

the storage and use of bulk coffee is difficult.

However, since the coffee bags may not be

available at some remote operating sites,

co ffeemakers selected for their ability to use the

bags should, as a goal, also be able to use bulk

packaged grounds.

A visual indicator should beusedto show that the

brewing cycle is finished. However, audible

indications may also be used.

If any internal components of the co ffeemaker

contain sections at pressures above the cabin

ambient pressures when at altitude, then the

co ffeemaker should meet the same requirements

fO1 explosive decompression as the water heater.

a. Thecapacity of thecoffeemaker shouldbe

based upon the total number of passengers and

aircrew members the ASWMS is designed to

support. Afactor toaccount forthe fraction of

personnel who do not normally drink coffee

should not be used, since many non–coffee–

drinkers will pattake of the coffee during the

unusual, stressful, extremely cold, andlor

fatiguing operations which military aircraft

normally experience. The time required to

brew apotof co ffeeshould be based upon the

time requirement for serving a meal, since

many people desire coffee with their meals. It

is necessary to ensure the initial temperature of

theunit is stipulated, since this parameter may

influence the heat-up time and ability of the

maker to maintain the coffee at the correct

serving temperature.

b. To prevent excessive loss of water, the

coffee should be kept well below the boiling

temperature for the normal maximum cabin

altitude.

c. If the co ffeemaker has an integral coffee

pot, a retention device should be included to

hold the pot under the coffee spigot. This

retention should prevent the movement of the

pot throughout all the anticipated aircraft

maneuvers. The capacity of the pot should be

based upon the capacity of the co ffeetnaker,

with 10 to 20 percent additional volume to

reduce the probability of spilling while serving.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10. 5).
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4.2.1 .3.3.2.1 Verification of co ffeentaker.

The capacity of the co ffeemaker shall be verified

by . The holding temperature of the

coffee shall be verified by Theotber

operations of thecoffeemaker shall be verified by

VERIFICATION GUIDANCE (4.2,1.3.3.2.1)

The capacity of the co ffeemaker and the holding

temperature of the coffee should be verified by

testa. The ambient temperature, the amount of

grounds needed, the water required, and the

amount of user operations should be tno”itored,

Another operations of the co ffeemaker, including

the amount of user activity required, should be

verified as a part of the full system demonstration

of 4.1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5),

3.2.1 .3.3.2.2 Water heater. Heaters forliquids

shall be capable of providing water at (a)

degrees Fat flow rates of (b) gallons per

minute. This temperature and flow of water shall

be available after (b) minutes of heating

after prior cold soaking for (c) min”tesat

(c) degrees Fandwhlle maintained atan

exterior environment of ~ degrees F.
Heating elementa shall be removable for cleaning

and replacement. The interior of the water heater

shall beeasily cleaned and sanitized. Water heaters

shall either prevent operation if the unit is empty or

shall not be damaged from operation when empty,

In the event of cabht repressurization, the water

heater tank pressure shall be contained without

damage to the system or hazard to personnel, or

vented to the exterior of the aircraft until the tank

and cabin. pressure differential reach a safe level.

REQUIREMENT RATIONALE (3.2.1.3.3.2.2)

Water heaters should be included in the ASWMS ●
design when the increased water temperature is

desirable for sanitsry, cleaning, or sustenance

reasons. For example, heated water may be

needed to ensure the users can completely clean

and sanitize the ASWMS, due to the procedures

involved, the type or amount of sustenance

involved, or anticipated use or misuse of the

ASWMS equipment. Water heaters may also be

needed to serve hot water for tea, instant coffee, or

hot chocolate.

REQUIREMENT GUIDANCE

The interior of the water heater should be .

accessible for the removal of heating elements and

the cleaning of all interior components.

If not properly designed, application of power to

the heating elements when the unit is empty or near

empty can damage the system, Damage prevention

may be accomplished by the incorporation of a

sensor that removes power from the heating circuit

when water is absent, by designing the elements to

withstand the heating condition without water ●
present, or by installing a power limitation device in

the heating circuit.

National Sanitation Foundation Standard 5, Hot

Water Generating and Heat Recove~ Equipment,

contains extensive guidance on the design of hot

water generation equipment,

a. The temperature of the heated water

ahouldbe based upon the intended use, Water

to be used for hand washing, cleaning, or other

activity that requires immersion of the hands or

other body parts should be no more than 95 “F,

Water to be used for hot drinks should be from

140to 170”F (oratthe boiling point for water

at the highest cabin altitude, whichever is

lower). However, in accordance with

MIL-STD-909, if hot water is to be used as the

primary means of sanitization, thenit must be

no less than 170°F.
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b. The hot water maximum flow rate should

be based upon the anticipated needs fnr heated

water for inflight cleaning purposes and

drinking. The latter should include. the amount

nf water neceasa’y to prnvide crewmembers

and passenger with tea, hot chocolate, and

other heated beveragea. Aeromedical

evacuation may require additional hnt water,

both for service of the patienta and for cleaning

up after meals or treatment.

c. The time required for the above

temperature to becnme available should be

based upon the design mission(s) fnr the

aircraft the ASWMS is to suppntt. This cnld

soak temperature and maintenance

temperatttse should be based upon the low

storage requirement nf 3.2.5,

REQUIREMENT LESSONS LEARNED

In previnus galley designs, the water heater fnr hot

drinks was an integral part nf the coffeemaker.

This provides a weight and space savings over the

addition of a separate system to achieve this

requirement.

4.2.1 .3.3.2.2 Verification of water heater.

The temperature, times, and flows of the water

heater shall be verified by The ability

of the user tO clean and sanitize the water heater
and replace the heating elements shall be verified

by

VERIFICATION GUIDANCE (4.2.1.3.3,2.2)

Temperatures, times, and flows should reverified

by test and demonstration. While the tests should

be used to measure the capacity of the water

heater, the demonstration, as a part of the full

ASWMS demonstration, should verify the

operational characteristics performance.

The demonstration portion of this verification

should be performed as a patt of the full system

demonstration nf 4.1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.2.1.3.3.2.3 Hot CUpS. Hot cups shall be

constructed of an unbreakable material and shall

have an insulated handle, a pour spout, and a

guard toprotect theuser’s hand from heat on the

exterior surface. Hot cups shall be Type

(a) (Ior II), asdefined by MIL-H-213fJ3

and figure 1. The hot cups shall be able to hold

(b) fluid ounces ofwater. whenmounted

into the appropriate bracket, the hot cup shafl be

able to heat water to (c) degrees FwitMn

() minutes and mahttain the contents at

L degrees F. The hot cup shall be

protected from damage from operating for

(d) minutes without any water or liquid

content. The hot cup shall have a lid or cover

designed to return condensate or splash to the

interior. with positive retention. The hot cup

material shall be suitable for water, coffee,

chocolate, and soups. Hotcupbrackets shall be in

accordance whhMIL-B-75250r (e) and

shall contain a power connector, a retaining

device, and a timer. The bracket shall be able to

hold and provide power for (e) (one or

four) hot cups. An indicator light shall be provided

on the bracket for each hot cup. The power

connector shall be integral to the bracket and hot

cup and shall require no operation to connect other

than placing the hot cup into the bracket.

REQUIREMENT RATIONALE (3.2.1.3.3.2.3)

Hot cups have been in use in military aircraft for

many decades. It is expected they will continue to

find applications in some types of aircraft for many

more years.

REQUIREMENT GUIDANCE

a. These items have been defined by

MIL-H-21303, and MIL-B-7525 defines the

mounting brackets. Type I hot cups use 28V DC

power, while Type 11 cups are designed to use

115V AC (400 Hz). To maximize commonality,

the hot cups for the ASWMS should be consistent

with these designations. The brackets and hot cups

are designed for both 28V DC (22 amps for a single

96

cup and 88 amps for a four-cup bracket) and

115V DC and AC (6 amps for a single- and ●
24 amps for a four-cup bracket).

b. The capacity of the existing hot cups is

35 t2f10z.

c. The final temperature of the water should be

no more than the boiling temperature of water at

sea level, 212”F. The current hot cups operate

between 170 and 190”F. They are required to

reach 175°F from an initial temperature of 70”F

within 12 min.

d. The existing hot cups are required cooperate

for 24 hr (1440 rein) without any liquid content,

without damage.

e. Ifarequirement other than MIL-B-7525 is to

be used for the bracket, it should be listed here.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5)

4.2.1 .3.3.2.3 Verification of hot cups. The ●
ability of the hot cups to attain the required

temperature should be verified by

with the ASWMS cold soaked to

degrees F and the environment maintained at

degrees F. All operations with the hot

cup shall be verified by

VERIFICATION GUIDANCE (4.2.1.3.3.2.3)

The temperature performance of the hot cups

should be verified by tests conducted with the hot

cup filled to its design level, with the ASWMS cold

soaked to its coldest storage temperature and the

environment maintained at the lowest operating

temperature (see 3.2.6). Another operations with

the hot cup should be verified as an integral part of

the ASWMS demonstration.

The demonstration portion of this verification

should be performed as part of the full system

demonstration of 4.1.

VERIFICATION LESSONS LEARNED

●
Contact the REO for this document (see 10.5).
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3.2.1 .3.3.3 Other heating equipment. The

(device name, such as ranges, hot

plates, hot shelves, skillets, griddles, serving

counters, etc. ) shall be able to achieve and

maintain degrees F surface

temperature within minutes after

being cold soaked for minutes at

degrees F and maintained at an

exterior environment of degrees F.

Any doors, heating elements, drip guards,

decompression relief, power switches, timers, or

other devices shall meet the requirements of the

similar devices in the analogous oven or liquids

heater performance requirements above.

REQUIREMENT RATIONALE (3.2.1.3.3.3)

A wide variety of heating equipment may also be

included in the ASWMS design to meet special

aircraft mission requirements. For example, ranges

may be needed for DV aircraft galleys, or hot

shelves may be desired to maintain the sustenance

ina ready-to-eat condition. Theparticular type of

equipment that maybe specified cannm be limited

in this document.

REQUIREMENT GUIDANCE

The maximum temperature desired for the heating

device depends upon the use for which it is

designed. When this temperature is selected, it

should be remembered that liquids will boil at lower

temperatures when at the lower pressures

experienced at altitudes. The temperature should

be limited to prevent boiling away of the heated

product. Also, if an enclosed heating space is used,

the lower environmental pressure will cause any

steam generated to fill a larger volume when the

enclosure is

hazard for

opened. This may cause a burn

personnel and an operational

hazard for electricallelectronic equipment due to

condensation on cooler surfaces.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.2.1 .3.3.3 Verification of other heating

equipment. Heating devices shall be able to

achieve and maintain the required temperature

after being cold soaked for minutes at

degrees F and maintained at an

exterior environment of degrees F.

The operation of components shall be verified as

required for similar devices in the analogous

heating equipment verification requirements !

above.

VERIFICATION GUfDANCE (4.2, 1.3.3.3)

The ability of the heating equipment to achieve and

maintain the required temperature should be

performed with the ASWMS cold soaked to the
lowest storage temperature and maintained in an

environment at the lowest operating temperature.

The other operation of the heating equipment

should be verified in accordance with similar

devices in the preceding paragraphs. If no device

meets that criteria, it should be verified in

accordance with other accepted standards for

equipment of that type.

The demonstration portion of this verification

should be performed as part of the full system

demonstration of 4.1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5),
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3.2.1.3.4 Sustenance stowage equipment.

Storage shelves and drswers shall be designed to be

compatible with the containers used for the

sustenance designated in 3.2.1.1. Adequate

non-refrigerated storage shall be available for the

condiments, dmnetware, and utensils needed to

prepare, serve, and ingest that sustenance.

Drawers shall not be located above the eye level of

the smallest sized user, as defined by the

anthropometric requirements of 3.5.3. Drawers

shall have no transverse or vertical movement,
deformation, or jamming during opening and

closing. Drawers shall have stops to prevent

inadvertent pulfittg of the drawer out of the

ASWMS structure. All drawers and shelves shall be

removable without tools, cleanable with standard

agents, and adjustable without tools, Shelves shall

be enclosed with doors to prevent the loss of the

stored sustenance or equipment throughout all

mission maneuvers. Stowage shall be provided on

the ASWMS for all detachable or temporary

ASWMS components, such as refrigerator or oven

inserts, ASWMS stowage environmental protection

cover, andlor ASWMS servicing hoses.

Components used for the preparation or handling

of sustenance shall not be stored adjacent to

components used by the ASWMS for any kind of

waste handling. Drawers in refrigerated spaces shall

have holes to allow air circulation.

REQUIREMENT RATIONALE (3.2. 1,3.4)

Stowage for tfte various components required for

sustenance preparation is necessary to ensure its

ready availability and the safety of personnel

throughout all aircraft maneuvers.

REQUIREMENT GUIDANCE

The stowage area, depending upon the type of

sustenance the ASWMS is designed to prepare and

serve., may require stowage for dishes, cutlery,

paper or cloth napkins, and utensils. Potentially

breakable items, such as dishes, may require

special racks for protection.

To facilitate the service of sustenance, drawers

need to be located below the users’ eye level so

they can see what items are contained therein. The
●

drawers should be strong enough to support the

anticipated full load of sustenance, equipment, or

components. Drawers and shelves below the

preparation surface should be able to withstand the

weight of a user.

All materials and designs should be selected to

ensure easy cleaning and sanitization.

REQUIREMENT LESSONS LEARNED

Access to the stowage for sustenance and

preparation equipment is necessary while the

vehicle is in flight. On one air vehicle under

development, refrigerated food stowage is

accomplished cm a lower deck, usually a cargo

deck. Access to this deck must be maintained to

permit the proper preparation of the meals.

Experienced aircrew members have repeatedly

emphasized the need for adequate storage space. A

comment heard frequently during design reviews

for this type of equipment was that it would be

difficult to have “too much” storage space.
●

Failure to provide adequate stowage has caused the

damage of accessory equipment which has

precluded the use of the equipment (AFLCIAML

Lessons Learned Program #10364).

4.2.1.3.4 Verification of sustenance stowage

equipment. The compatibility of the stowage

shelves and drawers with the required sustenance,

equipment, and components shall be verified by

. The adequacy of the shelf doors and

equipment retention devices shall be verified by

VER1F1CATION GUIDANCE (4.2. 1.3.4)

The demonstration portion of this verification

should be performed as a part of the full system

demonstration of 4.1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
●
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●
3.2.1.3.5 Preparation arertlequipment. The

AS WMS shall contain tsbles, counters, platforms,

or other work surfaces for the preparation of

(a) meals at one time. This area or

equipment may be fixed andlor temporary. If

temporary, it can be assembIed or prepared within

(a) minutes by a single aircrew member

without tools. The equipment shall be rigidly

secured and shall have a positive locking

mechanism when in both the using and stowed

positions or configurations. Stops shall be

employed to Iiiit any opening to the intended

position or configuration. Tfds equipment shall he

designed to support the weight of [b) The

surface of this area or equipment shall be within

(c) degrees of level when the aircraft is in

normal, level flight. Any slope shall be away from

the user and toward a basin, a waste receptacle, or

a refuse opening. When the preparation area

contains a refttse opening, it shall have a hinged,

spring-loaded, inward-opening cover with a drip

collar. The opening shall be (d) inches in

diameter or on the diagonal across two corners (if

rectangular). The preparation area shall have

●
(e) (number) utility outlet(s) rated at

~ amperes at ~ VO1ts
(e) (direct cumentor altematingcurrent)

andwith an integral, self-testing circuit breaker set

at the rated amperage. The utility outlet shall be

positioned to minimize hazards due to accidental

spills during all operations at the work surfaces,

REQUIREMENT RATIONALE (3.2,1.3.5)

Workspace is needed to assemble the meals prior

to service. This space must be adequate to meet the

overall requirements of the ASWMS.

REQUIREMENT GUIDANCE

All materials and designs should be selected to

ensure easy cleaning and sanitization. The C-135

specified the use of two removable shelves which

could withstand a 200-lb weight and hold a

minimum of two meals. The Critical Design Review

(CDR) for the E-3A identified a need to include a

cover over the galley sink topetmit the use of this

space during meal assembly.

a. There should be adequate room for the

ASWMS user to set out the required number

of meals at once while preparing them for use.

Thk area may be a permanent or temporary

counter or table top. If temporary, it may be

removable, foldable, slide-out, or other

mechanism. However, if moveable, it must be

retained throughout all aircraft maneuvers, in

both its stowed and deployed state. A single

aircrew member must be able to set up the

workspace rapidly without assistance. The time

requirement should be based upon the size of

the ASWMS, should be no more than 2 rein,

and should not be allowed to increase due to

the complexities of the design approach

selected.

b. As a minimum, the work surface should be

able to support the weight of several layers of

tbe design meals. For those ASWMS designs

where there are items stored above. (or

functions for the user to perform above) the

level of the work surface, it is also advisable to

require the work surface to support the weight

of the user. (See 3.2.1 .3.5 Requirement

Lessons Learned.)
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c. A slope should be provided to ensure spills

are controUed. The slope should be no more

than 50 and no less than 1.50. The slope

should be toward any basin or refuse opening,

if provided.

d. If a refuse opening is used, it must have a

cover that is spring loaded to stay shut when

not in use. It shall be sized to accept the largest

possible refuse from the planned meals. The

removable waste container beneath it should

hold a disposable trash bag. The SAE AS 1426

recommends the waste opening should accept

a champagne bottle with a 4.33 in. diameter

and 12 in. length. While few USAF air vehicles

require the service of champagne, this provides

an indication of the standard size used in

commercial galleys.

e. The utility outlets and all related circuits

should be ‘able to carry 115 to 120V AC

current at 60 Hz. The current rating should be

based upon the anticipated use, but should be

no less than that required by the largest

anticipated power user. The outlet circuit

breaker should contain a self-test feature.

REQUIREMENT LESSONS LEARNED

People sit on work surfaces, whether or not the

surfaces are intended for this purpose. Flat

surfaces on tables, workstations, etc., in previous

100

galley designs are frequently damaged when

crewmembers or maintainers sit or lean on them.
They are then strengthened during aircraft

overhaul to prevent further damage.

4.2.1 .3.5 Verification of preparation

area/equipment. The size, location, and weight

capacity of the ASWMS work surfaces shall be

verified by The set up, assembly

time, and retention of the surfaces (both stored

and in use configurations) shall be verified by
The slope of the surfaces shall be

verified by level when the aircraft is in

normal, level fhght. The operation of the refuse

opening, refuse container, and utility outlet shall be

verified by

VERIFICATION GUIDANCE (4.2. 1.3.5)

The size, location, weight capacity, slope, and

utility outlet capability of the ASWMS’ surfaces

should be verified by tests. The balance of these

requirements may be verified as pan of the full

system demonstration of 4.1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5)
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The

●
3.2.2 Waste

ASWMS shall

generated by the crewmembers snd passengers ss

management systems.

hygienically dispose of

described in the following paragraphs. All waste

dkposal equipment, devices, components, or

systems shsll be easily disassembled, removed,

cleaned, and sanitized by skill level

persOnneL

REQUIREMENT RATIONALE (3.2.2)

The disposal of waste material onboard air vehicles

must be considered whenever it is anticipated the

aircraft will carry passengers or crewntembers.

REQUIREMENT GUIDANCE

The amount of ASWMS equipment and the

performance capabilities achievable are

constrained by the air vehicle’s size, capabilities,

and other performance requirements. Single- and

dual-place aircraft are frequently limited to the use

of “piddle packs” or crew relief horns. Smaller

multi-place aircraft may have limited relief

facilities, such as a urinal, based on the available

● space and the number of crewntembers. Passenger

and larger multi-place aircraft may have a single or

several full lavatories which contain wash basins

and a toilet andlor urinals for the use by

crewmembers, passengers, and DVS,

The mission durations, personnel complement,

and mission concept requirements must be

included to determine the required ASWMS

capabilities. In situations where multiple missions

are possible (such as cargo and passenger

transport), then designing for the worst case

conditions or utilizing loadable and removable

(palletized) systems may be appropriate.

Passenger aircraft should utilize, wherever they

meet the performance requirements of the air

vehicle, commercial lavatories for passenger use,

Those aircraft specifically designed fnr the

transport of high-level government personnel or

DVS frequently require highly specialized lavatory

facilities for these individuals to permit changes of

clothing and even showers,

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.2.2 Verification of waste management

systems. The hygienic disposal of waste generated

by the crewmembers and passengers shall be

verified as described in the following paragraphs.

The easy disassembly, removal, cleaning, and

sanitization of all waste disposal equipment,

devices, components, or systems shall be verified

by

VERIFICATION GUIDANCE (4.2.2)

The following subsections prnvide detailed

guidance on the verification of each specific

requirement. All aspects of waste management

should be considered during the verifications.

Waste generated by the operation of equipment by

the occupants or by the performance nf the design

missions should be verified as minimal or

controlled.

Throughout the verification of the AS WMS, the

waste management equipment operation, cleaning,

and sanitization should be proven by

demonstration of each capability of the specific

components. This verification should be an integral

portion of the full system demonstration discussed

in 4,1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.2.2.1 Human waste. Facilities andlor

equipment shall be provided for human feces and

urine collection, holding, and disposal.

REQUIREMEIW’ RATIONALE (3.2.2.1)

All air vehicles which carry humans must have

some system to handle human waste products.

Even those aircraft whose operational missions are

of notably short duration require this facility for

ferry flights or forunexpectedly longer flights due

to weather or operational considerations.

REQUIREMENT GUIDANCE

The previous “role-of-thumb” for the capacity of

the toilet equipment was based on 0.5 gal of feces

per person for every 6 hr and 0.5 pt of urine per

person for every 6 III (or portion thereofj, Military

.Vandard 909 states that for facilities where food

handlers are employed, there should bs toilets in

accordance with table 11. Whenever the toilets will

not be used by women, urinals may be substituted

for no more than one third the required number of

toilets.

The B-1 waste collection equipment was designed

on the basis of 7.25 cu in. plus 8 oz (0.376 qt) per

hour of feces and 85.57 cu in. plus 48.96 oz

(3.012 qt) per hour of urine, for 4 crewmembera

on a 36-hr mission. The C-5 troop compartment

toilet was designed to accommodate 38 people

during a 15-hr mission.

This section is not intended to cover waste

collection from medical patients, whose fecal and ●
urinary output may be greater due to medical

procedures and treatments required. These

personnel are serviced by equipment described in

3.2.2.3.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.2.2.1 Verification of human waste. The

performance of facilities and equipment for the

collection, holding, and disposal of human feces

and urine shall be performed by

VERIFICATION GUIDANCE (4.2.2. 1)

The verification of human waste handling systems

may be performed with the use of a synthetic

substitute for human wastes and waste water.

This eliminates possible detrimental health

effects on the test operators and personnel.

A report prepared for the U.S. Army,

CALSPAN-ND-5296-M-1, presents a detailed

analysis of the contents of human waste and ●
describes a mixture recommended for use as a

synthetic substitute.

This verification should be an integral portion of

the full system demonstration discussed in 4.1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).

TABLE 11. Toilet facilities.

Number of employees Minimum number of

of same sex toilets required

1-15 1

16 - 35 2

36 - 55 3

56 - 60 4

61 - 110 5

111 - 150 6

Over 150 1 additional fixture for each 40 employees. ●
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3.2.2.1.1 Humanwastecollection. Equipment

shall be provided for the collection of (a)

(types) human waste. Whenever more than one

device (toifet or urinal) for the collection of human

waste is located in the same apace or compartment,

modesty ahiekfa and/or splash shields shall be used

to separate each service area. The coUection

equipment ahaU be designed to prevent waate

spillage during accelerations of (b) , or as

defined in 3.2.6.11. Each unit shall be equipped

with a flush valve or button. AU coUection

equipment shall be able to be brush cleaned and

sanitized and shall be free of recesses. The use of

anti-cling interior surfaces shaU be considered.

REQUIREMENT RATIONALE (3,2,2. 1.1)

Human waste collection equipment must be able to

handle urine andlor feces sanitarily in the

anticipated quantities for the expected

environments.

REQUIREMENT GUIDANCE

The USPHS Handbook 308 provides several

recommendations for the design of human waste

collection equipment. Of particular interest is the

recommendation that all waste handling equipment

be kept separate from food handling equipment,

The B-1 toilet aasembly is diagramed on

figure 7. Itisdesigned toallowsimpl eservicingby

removing thetank and emptying it intoa standard,

ground based toilet facility. A commercial toilet

was evaluated for this use, but rejected due to the

extensive design changes, the low reliability, the

lack of adequate seal from odors, and the

vttlnerabllity of theplastic baga (used for storage of

the waste) to puncmre.

a. Human waste may be created by any

human occupant of an air vehicle. .%urcesof

normal, human waste to consider include:

feces, urine, vomitus, and menstmate,

Medical human waste, such as blood products,

wound exudate, or body parts, are not
included abnormal, human waste producta but

are included in section 3.2.2.3. Hair clippings

or shavings and nail clippings-although a

normal, human waste—are disposed of as

general refuse.

b. Under the acceleration conditions of

3.2.6.11, the collection device should prevent

the waste material from being spilled onto the

compartment floor. Other acceleration

cnndkiotra may be desired if the conditions

under which it is anticipated the collection

system maybe used are significandyd if ferent

from the maximum accelerations imposed on

other aspects of the ASWMS design.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.2.2.1.1 Verification of human waste

collection. The performance of modesty shields

and/or splash shields shall be verified by

~ The ability of the collection

equipment to prevent spilling waste with the given

acceleration shaU be verified by (b) .The

operation of each flush valve or button, the

capability to perform brush cleaning and

sanitization, theanti-cling surface, andthe lack of

recesses shall be verified by (c)

VERIFICATION GUIDANCE (4.2.2.1.1)

a. The adequacy of modesty shields should be

verified by demonstration, Use of the collection

device during this demonstration is not necessary.

The subjects should simulate the concurrent use of

all equipment by the number of personnel the

ASWMS is designed to accommodate.

b. The ability of the collection equipment to

prevent spillage during the required acceleration

should be verified by test. This could be performed

in the air vehicle or an appropriate simulator.

c. The cleaning and sanitation of the ASWMS

human waste collection equipment should be

tested with the use of a simulant as described in

4.2.2 .1.1,1 or 4.2.2.1.1.2.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10,5).
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●
3.2.2.1.1.1 Fecal relief equipment. Toilets

shall be of the (a) type and shall be

self-cleaning after each use. The seat, seat

cover, or bench shall be removable and shall be

retained in both the full up or full down positions

with all anticipated aircraft attitudes and

accelerations. h shall be possible to use the toilet

and flush it after each use with no waiting period

required in excess of (b) minutes. The

toilets shall require no more than ()

volts ~ (alternating curren~direct

current) electrical power at (c) Hertz and

(c) (amperes or Watta).

REQUIREMENT RATIONALE (3.2.2. 1.1. 1)

Fecal matter collection has unique requirements to

ensure sanitary and odor-free handling.

REQUIREMENT GUIDANCE

The C-5 troop compartment toilet was required to

have a splash restrictor, a sight trap to prevent users

from viewing tank contents, and an anti-spillage

●
device to prevent adverse aircraft attitudes from

spilling toilet contents, The toilet used a flushing

action from pumped and filtered tank contents to

clean the bowl after each use.

Human fecal collection equipment must permit the

user to use toilet paper to clean themselves after

defecation. Tfds paper may be described by

MIL-P-43988 or A-A-697. Immediate access to

this paper by the toilet user is necessary. Storage of

additional paper, accessible by the crewmembers

for dkpenser filling, is also necessary.

A sink with soap and water for washing the hands is

strongly encouraged for toilet areas used by

passengers, and required by law for toilet areas

used by crewmembers who will be engaged in

sustenance preparation or serving.

a. Toilets for use in aircraft vary widely in

complexity and requirements. Simple chemical

toilets are usually self-contained with integral

chemical and waste storage, Recirculating

toilets use ground servicing to remove the

contents of the holding tanks. Also, manual

and electrically operated flush toilets have

been used with some success. Many flush-type

toilets use a vigorous swirling action to clean

and rinse the bowl after use.

There are also a large number of toilets which

have, in the past, been judged inappropriate

for use on aircraft. Recreational vehicle–type

toilets which individually package the waste of

each user appeared promising due to the lack

of any need for flushing fluids, plumbing, or

servicing. However, low user acceptance and

unusual material and handling requirements

have kept this type from being installed

to date. Evaporative-type toilets would result

in significantly smaller holding tank

requirements, by boiling off the water in the

waste. However, the extra equipment weight

and power requirements have precluded use of

this type. Finally, proposed systems which

would atomize the waste and spray it into the

jet exhaust plumes for incineration and

disposal have not been used due to the extra

cost required to develop such a capability.

Three sizes of chemical toilets designed for use

in aircraft systems are described in

MIL- T-25286, These are simple units with few

moving parts, but require careful handling to

ensure continued sanitary conditions. They

should not be used as a primary facility for

crewmembers or for large numbers of

passengers.
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If a recirculating type of system is used, the

pump should be self-lubricating and able to

operate thy for an extended period of time

without damage. If a filter is used, it should be

self-cleaning to minimize motor overloading

andlor overheating. If self-contained toilet

systems are used, protection against corrosion

and overfilling should be incorporated.

b. The time required before reuse of the toilet

facility should be limited according to the

number of people it is designed to serve and

the time available for their use. Long delays,

on the order of 3 to 5 min. maybe tolerated for

a few people with sufficient time or unita

available. However, shorter delays should be

considered for passenger applications,

c. The power requirements for the fecal

collection equipment should he based upon the

available power to the ASWMS and the power

needed by all other ASWMS equipmem,

REQUIREMENT LESSONS LEARNED

During a design review of a lavatory system, a toilet

paper holder was identified that was constructed of

a weak form of plastic. This would create a

frequent maintenance task for the replacement of

broken rollers.

4.2.2 .1.1.1 Verification of fecal relief

equipment. The operation of the toilets shall be ●
verified by

VERIFICATION GUIDANCE (4.2.2. 1.1. 1)

This requirement should be performed by a test of

the collection system, using a substitute for the

fecal material.

Canned dog food was used as a more sanitary

substitute for feces in the performance verification

of the C-5 toilet, For the operational test of the

pump and filter operation, the tank was charged

with 600 sheets of toilet paper, 14 sheets of paper

hand towels, 6 sanitary napkins, 6 tampons, 2 pairs

of women’s nylon hose and 2 cloth hand towels.

The tank was then filled with water and the toilet

was tested for 200 flushes.

VERIFICATION LESSONS LEARNED

Contact the REO for thk document (see 10.5)
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●
3.2.2 .1.1.2 Urination relief equipment.

provisions shall be included for the crew to use

(pifot refief bags, “piddle packs”,

crew relief horns, urinals, or other equipment) to

relieve themselves of urine. “Piddle packs” shall he

stowed in the before use and in the

after use. Crew relief horns shall drain

to (overboard, human waste tank, or

liquid waste tank). The entire interior surfaces of

urinala shall be rinsed with each flush. Urinal

drains shaU be non-clogging and screened to

prevent the introduction of improper trash (e.g.,

cups, paper towels, etc. ). Any overboard drainage

system shaU have a shutoff valve operable from the

user location, be designed to shut when not held

open, and have no adverse effect on the cabin

pressurization system or schedule.

REQUIREMENT RATIONALE (3.2.2. 1. 1.2)

Urine collection has unique requirements to ensure

the sanitary and odor-free handling of urine.

REQUIREMENT GUIDANCE

A “horn” valve urinal for pressurized aircraft is

defined in MIL-V-6536. It is currently in use on

the B-1 aircraft. A stationary urinal for aircraft is

defined in MIL-U-6632. A relief bag (“piddle

pack”) for the use of crewmembers who may not

leave their seats during aircraft operations is

described in MIL-B-83665. If this bag is used as

the primary means of urination relief, then ready

availability of the bag before use and the careful

stowage of the bag after use must be considered in

the air vehicle design. If a crew relief horn is used,

the drainage of the urine should be directed to an

appropriate storage tank or overboard. Note that
overboard drainage of human waste is strongly

discouraged. (See 3.2.2,2.3 Requirement

Guidance.)

Urination equipment has been used for the

improper disposal of many items of lavatory refuse.

The loss of one of these devices due to this or any

●
factor could have a serious negative impact on the

mission performance of the vehicle or the aircrew.

Consequently, care should be taken in the

ASWMS design to ensure the urinals are protected

from the inadvertent introduction of improper

wastes.

If overboard disposal of urine is under

cortaideradon, see 3.2.2.2.3.

REQUIREMENT LESSONS LEARNED

Leaks of used pilot relief baga have occurred

during flights in fighter aircraft. This creates not

only a difficult mess to clean up, but also poses a

sanitary risk for maintainers, introduces a highly

corrosive fluid into areas which may not be

designed to withstand it, and can cause electrical

equipment malfunction.

A crewtnember’s life and a modern fighter were

lost when the crewmember unbuckled his seatbelt

to use the piddle pack. Conjecture is that the belt

buckle jammed into the ejection handles and

initiated an ejection while the crewrnember was not

restrained by the seatbelt. This clearly emphasizes

that all aspects of the manlmachine interface must

be evaluated during air vehicle design.

4.2.2 .1.1.2 Verification of urination relief

equipment. Urination equipment shall be verified

by

VERIFICATION GUIDANCE (4.2.2. 1.1.2)

This requirement should be verified by a test that

involves a sanitary substitute for actual urine.

The verification of urine handling systems may be

performed with the use of a synthetic substitute for

human wastes and waste water. This eliminates

possible detrimental health effects on the test

operators and personnel. Air Force Wright

Aeronautical Laboratory Technical Report

81-4186, although primarily concerned with the

development of bilge inhibitors, also presents a

detailed analysis of the composition of urine and a

synthetic substitute for use in performance testing.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.2.2.1.1.3 Human waste holding tank(s).

The ASWMS toilets andlor urittafa

(shall/shafl not) have a holding tank(s) separate

and independent from the liquid waste system

tanks. Thk tatrk(s) [a) (shalf/shall not) be

integral with the toilets and [a) (shaWshall

not) be removable for emptying, cleaning,

sanitization, and servicing. If removable, a carrying

handle adequate, to support the weight of the

fb) (empty/filled) tank shall be included.

All interior seaqa shall be smooth. There shall be a

positive retention device for. the tank when in

position. The tanks shalf have a level indicator that

shall be located to maximize its acxmracy and ~ha~

be fully cleanable. This indicator shall provide

sufficient warning to preclude system shutdown due

to a full waste holdhg tank. Connections to any

chemical treatment charging line shall be above the

highest anticipated liquid waste level. A check

valve shall be used in the servicing line, hose, or

va Ive.

REQUIREMENT RATIONALE (3.2.2. 1. 1.3)

Human waste is highly corrosive and contains

organisms which may pose a serious health threat

to any personnel who come into contact with it.

Furthermore, its odor is “a”seating and

unpleasant. Therefore, the human waste holding

equipment must meet additional requirements.

REQUIREMENT GUIDANCE

Human waste tanks in commercial aircraft are

frequently removable holding tanks directly

beneath toilets. These are easily carried by a single

ground crewnrember. Similar designs have been

used for crewrnember facilities on various military

aircraft.

The C-5B troop toilet compartrrrent was required

to have a 40-gal holding tank for fecal and urinary

wastes. This tank incorporated a rinsing system for

ground service cleaning.

Waste holding tanka and their associated plumbing

should be able to interface with tbe emptying,

cleaning, and rirrae water filling operations of the

lavatory servicing carta. In desigm where the

holding tank is not removable from the aircraft, the

system must interface with the operations of the

servicing cart, Current servicing cart requirements

are defined irt MIL-L-26208.
●

a. Many toilet/urinal systems have a holding

tank as an integral part of the system design.

Gthera require the use of a separate holding

tank. A single tank is best where several toilets

or urinals are included in the air vehicle, which

permha a savinga of weight and volume and

simplifies the cleaning, sanitation, and

maintenance.

b. If the tank is to be serviced while in

position, the carrying handles need support

only the weight of the empty tank, However, if

the tank is to be removed for emptying,

cleaning, sanitization, or servicing, then the

handles should support the weight of a filled

tank.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10,5).

4.2.2 .1.1.3 Verification of hums” waste
a

holding tank(s). The ability of the holding tanks

to maintain, process, andlor remove the waste shall

be verified by Tanks integral to the

toilet shall be verified in concert with the

verification of toilet operation.

VERIFICATION GUIDANCE (4.2.2. 1, 1.3)

This verification should be performed as a test

using an appropriate simulant for the human waste

materials.

For tbe verification of the performance of the

waste holding tank’s sanitary ground service

flushing, the C-5 troop compartment toilet facility

precharged the tank (40 gal capacity) with

280 sheets of 4.5 x 4.5 in. toilet paper, 92 sheets

of paper hand towels, and 11 lb of canried dog

food.

VERIFICATION LESSONS LEARNED

●
Contact the REO for this document (see 10,5),
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● 3.2.2.1.2 System cleaninglsanitizationl

disinfection. The ASWMShuman waste systems

shall be able to be cleaned, sanitized, and

disinfected with commercially available agents

during ground servicing operations.

REQUIREMENT RATIONALE (3.2.2.1.2)

Due m the extreme hazard and obnoxious content

of human waste systems, the cleaning, sanitizing,

and disinfecting of these systems and their

elements requires special emphasis.

REQUIREMENT GUIDANCE

Although the system should be designed for

sanitary use whibs airborne, the actual maintenance

of the system in a clean condition should be

performed while the air vehicle is on the ground.

Portions of the systems designed for removal for

routine maintenance actions should be designed to

permit thorough cleaning and sanitization before

removal from the system. Their removal should not

permit the escape of human waste material or

odors.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.2.2.1.2 Verification of system cleaningl

disinfection. The ability of the ASWMS human

waste systems to be cleaned, sanitized, and

disinfected with commercially available agents shall

be verified by

VERIFICATION GUIDANCE (4.2.2.1.2)

This requirement should be verified by

demonstration using simulams for human waste

material.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.2.2.1.3 Ventilation. The ASWMS human

waste system spaces or compartments shall

be ventilated to the aircraft

(interior/exterior). Ventilation ports shall be

located away from all normal aircraft entrances

and air intake ports.

REQUIREMENT RATIONALE (3.2.2.1.3)

Human waste material has a highly objectionable

odor. Also, the elimination of human waste, both

feces and urine, is frequently accompanied by

flatulence. Whatever the source, the odors need to

be removed from crewmember and passenger

occupied spaces.

REQUIREMENT GUIDANCE

Ventilation of the waste system spaces overboard

requires caretirl design. The cabin pressurization

schedule muatnot becomprotnised dueto the loss

of air volume. Theexterior ports location must be

away from all air intake ports to prevent the

reintroduction of the odors into the breathing

spaces. On aircraft for DVS, the exterior ventilation

ports should be away from normal aircraft

entrances to prevent the odors from interfering

with mission functions.

The ventilation system should be able to extract

waste gases and prevent their release into inhabited

sections of the air vehicle. If the air contaminated

with waste gsses is recirculated, it should be treated

mensure noxious gases, germs, bacteria, etc., are

entrapped in a filter or destroyed through a ●
catalytic, oxidization, or decomposition process.

Tfrk is to prevent these elements from being

transported m and ingested by personnel other

than the emitter. Wherever air vehicle or

compartment design permits, the ventilation

system should provide an active and complete

exchange of compartment air once every minute.

The C-5 troop compartment toilet required

overboard ventilation of the toilet compartment

and the air volume directly above the liquid level

inside the holding tank.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.2.2.1.3 Verification of ventilation. The

ability of the ASWMS human waste system spaces

or compartments to be ventilated to the aircraft

exterior shall be verified by

VERIFICATION GUIDANCE (4.2.2. 1.3)

●
This verification should be performed as a test to

measure the amount of air flow achieved from each

waste handling or storage compartment or space.

VERIFICATION LESSONS LEARNED

Contact the REO for thk document (see 10.5).
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3.2.2.2 Liquid waste. The ASWMS shall have

a liquid waate handling system that (a}

(is/is not) an integral part of the (a)

(galley or lavatory) system. The liquid waate

system shafl be completely drained by gravity when

not in use, with no pockets of liquid remaining. The

liquid waste system shaU be designed, located,

insulated, andhr constructed to prevent freezing of

the contained fiqtdd or damage to the ASWMS due

to freezing at the extremes of the air vehicle’s fhgbt

environment, and for h) minutes after

the aircraft has been secured from flight in the

coldest air vehicle operating ambient condhiona.

The liquid waste handling system shall be able to

withstand an internal pressurelvacuum of

[c) psig during servicing without bursting,

collapsing, or other deformation. Liquid galley

wastes, as collected from the galley basin, shall be

separated from human wastes. The system shall be

able to handle waste matter from a garbage

disposal.

REQUIREMENT RATIONALE (3.2.2.2)

Liquid waste may be generated onboard aircraft

frorn..pany sources, especially from galley and

Iavatoryequipment and compartment. It must be

properly controlled to prevent hazards to the

aircrew members and aircraft components.

REQUIREMENT GUIDANCE

a. Liquid waste systems may be required for

aircraft with or without galleys or lavatories. When

these units are available, the system may or may

not be an integral part of the galley, the lavatory, or

another system.

b. Since the ASWMS may experience periods of

freezing temperatures, the ASWMS water system

must either protect the waste from these

temperatures or protect itself from damage from

the volumetric expansion of water as it transforms

into ice. This can be accomplished by a variety of

methods includhtg freeze plugs, expandable

containers, flexible materials, and so on. If fragible

devices are used, such as freeze plugs, then there

must be a positive and obvious indication of the

device’s condition and there must no impediment

from ready replacement with common band tools

without major component or module removal. Fill

in this blank to allow time after the aircraft is

secured to service the waste system and remove any

pockera of waste water.

c. The SAE AS 1426 recommends drain

water systems be able to withstand pressures of

50 to -10 psig. The C-17 specification requires

the liquid waste system withstand a 9 psig vacuum.

d. The anticipated amount of liquid wastes from

galleys would rapidly fill lavatory-type waste

containers if not separated. Also, this would

increase the amount of waste that must be treated

as human waste by ground facilities.

The following National Sanitation Foundation

Standards contain extensive guidance on the

sanitary design of particular forms of liquid waste

handling, storage, and treatment systems:

NSF 40 Individual Aerobic

Wastewater Treatment

Plants

NSF 41 Wastewater Recyclel

Reuse and Water

Conservation Devices

NSF Criteria C-9 Evaluation of Special

Processes, Components,

or Devices Used in

Treating Waslewater,

REQUIREMENT LESSONS LEARNED

At the CDR for the C–5B galley/lavatory system,

the drainage of the galley sink into the lavatory

waste tank was identified as the site of possible

significant problems which required expensive

redesign efforts to correct. Although a “ foul air

valve” was included, wear or particulate matter

could cause this valve to jam open and allow foul

and noxious odors to be released into the galley

sink and co ffeemaker areas.
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4.2.2.2 Verification of liquid waste. The

separation or integration of the fiquid waste system

from other ASWMS subsystems shall be verified by

(a) The design, location, insulation,

and/or construction to prevent freezing and permit

drainage by gravity of the Iiquid waste contents

shall be verified at temperatures of 3.2.6.3 or

(b) when held for ——fll—— minutes.
The ability of the fiquid waste handling system to

withstand the required internal pressurelvacuum

due to servicing shaff be verified by (c) .

VERfFICATION GUIDANCE (4.2,2.2)

The demonstration portion of thk verification

should be an integral portion of the full system

demonstration dkcussed in 4.1.

a. The separation or integration of the liquid

waste system may be verified by an inspection

of the system drawings and of the final

product

b. The prevention of freezing and freezing

damage should be verified as a test at the

required temperatures and time, The complete

drainage of the system should be performed as

a demonstration.

c. The ability of the ASWMS liquid waste

handling system to withstand the required

pressures/vacuums should be verified by a test

of the entire system at the required pressure

levels. High test pressures may also be desired

for proof of system integrity,

VERIFICATfON LESSONS LEARNED

Contact the REO for thk document (see 10.5).

3.2.2.2.1 Liquid waste tank(s). Liquid waste

tank(s) shall be easily removable, cleaned, and ●
sanitized, and shall have surge suppression. The

tank capacity shall be ~. The tank
opening for cleaning shall require no tools to

operate, shall be (b) inches in diameter

minimally, and shall utilize captive fasteners, If a

non-round opening shape is used, it shall be

sufficient size to contain a circle of the above

diameter. The tanks shall have a non-spill vent

with surge preventers that shall exhaust outside all

passenger compartments. A carrying handle(s)

adequate to support the weight of the (c) “

(empty/filled) tank shall be included. All interior

seams shall be smooth. There shall be a positive

retention device for the tank when in position. The

tanka shall have a fully cleanable level indicator

located to maximize its accuracy. Connections to

any chemical treatment charging line shall be

above the highest anticipated liquid waste level, A

check valve shall be used in the servicing line,

hose, or valve.

REQUIREMENT RATIONALE (3.2.2,2. 1)

Liquid waste tank are necessary to contain the

accumulated waste products. ●
REQUIREMENT GUIDANCE

a. The capacity of the tank should be based upon

the anticipated accumulation of liquid wastes, All

sources of waste generation should be included,

The C- 135 galley was required to have one 10- to

12-gal tank for the containment of galley liquid

wastes. It shnuld be noted that this volume did not

include space for human waste stowage,

b. The opening of the tank should be sized to

permit a ground crewmember to reach all surfaces

wittin the tank when cleaning and sanitizing the

system. Therefore, it should be based upon the

internal dimensions of the specific tank design and

the anthropometric dimensions of the tank.

c. If the tank is to be serviced while in position,

the carrying handles need support only the weight

of the empty tank, However, if the tank is to be

removed for emptying, cleaning, sanitization, or

servicing, then the handles should suppon the

weight of a filled tank.

REQUIREMENT LESSONS LEARNED ●
Contact the REO fnr this document (see 10.5).
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● 4.2.2.2.1 Verification ofliquid waste tank(s).

The construction, retention, removal, cleaning,

sanitization, venting, and surge suppression of
liquid waste tank(s) shall be verified by

(a) . The tank capacity and the size and

operation of thetank opening shall be verified by
fh) . The adequacy of the carrying

handle(s); the operation of the level indicator

including its accuracy, location, and cleanability;

the functioning of connections to any chemical

treatment charging line; and tbe servicing line

check valve shall be verified by ~.

VERIFICATION GUIDANCE (4.2.2.2.1)

a. Verification of the constmction, retention,

removal, cleaning, sanitization, venting, and surge

suppression of fiquid waste tank(s) should be

performed by a demonstration.

b. Thetankcapacity andthesize andnperatingof

the tank opening (for cleaning) shnuld reverified

by inspection of the system drawings.

●
c. The adequacy of the carrying handles, the

operation of the level indicator, and the

functioning of connections and valves in the

charging line or servicing lines ahotdd be verified by

a full system test.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).

3.2.2.2.2 Liquid waste plumbing. The waste

plumbing and connections shall be designed to

prevent leaks under all operating and maintenance

conditions, completely drain by gravity (with the

exception of traps under the basins) to the waste

tank, and shall not be connectable to the potable

water system (with the exception of the
cross-connect sponl). Plumbing shall be easily

disassembled for cleaning and shall drain to the

liquid waste tanks by gravity when vented to the

ambient air with an aircraft cruise attitude of

(a) degrees pitch and a taxi attitude of

(a) degrees pitch. Interior surfaces oftbe

● waste system plumbing shall be smooth and shall

have a bend radius of no less than [b)

inches.

REQUIREMENT’ RATIONALE (3.2.2.2.2)

The liquid waste system plumbing must be able to

handle the flow of liquid waste products from

basins or drip pans to the holding tank.

REQUIREMENT GUIDANCE

a. The C-17 requires the liquid waste system to

drain to the holding tanks by gravity when at a

3.00 cruise pitch and 0.0° taxi pitch (both nose

UP). The Society of Automotive Engineers
recommends a normal cruise attitude of 20 nose up

and taxi attitude of 10 nose down for commercial
galley systems.

b. TO prevent the accumulation of waste material,
the walls of the plumbing, valves, and fittings

should be smooth and all tubing bends should be as

gradual as the design constraints permit. The

SAE AS 1426 recommends no less than 2.5 times

the tubing diameter.

REQuIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.2.2.2.2 Verification nfwasteplumbing. The

ability of the waste plumbing and connections to

prevent leaks, todrain completely by gravity (with

the exception of basin traps) to the waste tank, and

to be non-connectable to the potable water system

(with the exception of the cross-connect spool)

shall be verified by ~. Ease Of

dkassembly and cleaning of all plumbing shall be

verified by ~. InteriOr surfaces and

bend radius of the waste system plumbing shall be

verified by (b)

VERIFICATION GUIDANCE (4.2.2.2.2)

a. These verifications should be conducted as an

integral part of the system-level demonstration of

4.1. Some disassembly of the system may be

required to prove complete system. drainage.

Water may be used for this demonstration, except

for those locations where the liquid waste physical

properties are significantly different (i.e., soda

pop, oil, symp, etc.).

b. The plumbing interior surfaces and bend radii

should be verified by inspection of the drawings

and finished products.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).

113

Downloaded from http://www.everyspec.com



AFGS-87267

APPENDIX

3.2.2.2.3 Inflight dumping. Overboard
dumping of the system or portions of the system

while in flight shall be selectable and controllable

by the aircrew from the aircrew

station. Dumpirtg outlets shall relocated to ensure

no human waste will strike or collect on any

eXteriOr surface of the aircrafi. OverbOard

dumping outlera shall be designed to prevent the

outlet from freezing and the loss of cabin

pressurization throughout the draining operation.

REQUIREMENT RATIONALE (3,2.2.2.3)

Inflight dumping has been used for the discharge of

all types of liquid and human waste. Although it is

now strongly dkcouraged, there are some

aPPlicati0n8. such as dishwater or potable water
overflow, where thk method does remain a viable

alternative to onboard stowage.

REQUIREMENT GUIDANCE

In flight dumping or draining of non-hazardous

drains and non-human waate CMIti””eS tcI he used

in the design of air vehicles. The C-20 specifies

that ice storage drawers, galley basins, etc., are

plumbed to a drain mast, usually through a

crewrnember-operable drain vaIve.

However, the use of in fhght dumping of human

waste isstrongly dkcouraged. In fact, international

agreements have made it illegal to dump human

waste over foreign countries since 1933, and

federal law has made it illegal for interstate travel

since 1947. Title 21 CFR Part 1250.53 prohibits

the discharge of “excrementor garbage” from any

interstate air conveyance except at approved

servicing areas. However, itmust be acknowledged

that this has been a viable solution for limited use in

the past. ~en used, operational and maintenance

design consideration must be remembered. (A

more detailed review of the”applicable laws and

technical considerations for irdlght dumping is

contained in PB-218 418, “The Public Health

Acceptability of In Flight Waste Disposal”.)

Operationally, certain control of all dumping

processes must be maintained to ensure only ●
appropriate dumping sites are used. A single
crewmember must have both the responsibility and

control to ensure this maintenance. Dumping

valves must be leakproof over the entire life of the

system with a bigb degree of confidence. The outlet

must relocated so the operators or maintainers are

not exposed to any potentially hazardous products.

Preventive maintenance of the dumping system

should be eliminated and corrective maintenance

should be minimized. Waste is usually highly

corrosive. Therefore, care must be taken in the

selection of the materials and processes selected

for this use to ensure maintenance requirements

are controlled.

REQUIREMENT LESSONS LEARNED

The overboard drainage of waste from urinals has

caused excessive maintenance requirements due to

the corrosion of surrounding materials

(AFLCIAML Lessons Learned Program #231 and

#lo170). ●
4.2.2 .2.3 Verification of inflight dumpimg.

Location and design of the overboard dumping

outlets shall be verified by [a) The ability

of the ASWMS to dump liquid wastes while in flight

without the outlet freezing, without waste

accumulating on exterior aircraft surfaces, and

without the loss of cabin pressurization shall be

verified by ~.

VERIFICATION GUIDANCE (4.2,2.2.3)

a. These design elements should be verified by

the inspection of drawings and the ASWMS

equipment.

b. The ability of the ASWMS to operate as

required should be verified during flight tests of the

air veh]cle. During these tests, a simulant for the

anticipated discharged liquids may be used.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5)
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3.2.2.2.4 Liquid waate drains. There shall be a

check valve and a trap in all equipment and basin

drains to prevent the introduction of fiquid waste

and its noxious odors into crewmember or

paasenger spaces. AM drakta ahafl have a screen to

prevent the 10ss of personal items (e.g., rings, pins,

medals, buttons, etc.) and prevent clogging of the

drain lines by inadvertent or improper disposal of

waste material. Basins shalf have a means of

plugging the primary drain to coflect water. Each

basin shall have a secondary drain to prevent the

water from overflowing the basin in the event the

main drain should become plugged. The minimum

inside diameter for basins and sinks shall be no leaa

than inches and for other devices

shall be no less than inches. ‘flte

operation of any drain shall have no adverse effect

on the cabin pressurization system or schedule.

REQUIREMENT RATIONALE (3.2.2.2.4)

Wherever liquid waste requires collection, some

form of drain is necesamy to direct it into the liquid

waste phtmbhg and holdhg systems.

REQUIREMENT GUIDANCE

Drainage to the waste tank requires a check valve

to limit the possibility of surging waste water

pushing out of the drain. A trap is necessary to seal

the drain from the potentially highly dkagreeable

odors from the waste tank. This trap must be

drainable to ensure the complete removal of waste

water he fore storage.

The SAE AS J 426 recommends that drain screens

prevent the paaaage of panicles larger than 0.08 in.

equivalent diameter and toothpick-shaped objects.

Screens should be cleanable while in place, but

removable only during ground service operations.

Thii is to ensure that passengers or inexperienced

operators do not tamper with the drain system. The

specification recommends sink and basin drain

inside diameters be no less than 0.9 in. and

co ffeemakers, water coolers, etc., should be no

less than 0.44 in.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4..2.2.2.4 Verification of liquid waste drains.

The operation of the check valve and trap in all

liquid waste drains shall be verified by (a)

The inclusion of a screen, the functioning of a
drain plug; and the presence of a secondary drain

shall be verified by (b) The size of the

drains shall be verified by L. The effect

of drains on the pressurization system shall be

verified by (c)

VERIFICATION GUIDANCE (4. 2.2.2.3)

a. The operation of the check valve and trap

should be verified by the test of these devices using

simulants and the aircraft attitudes of 3.2,2.

b. The screen, drain plug, secondary drain, and

drain sizes should be verified by inspection of the

drawings and finished product.

c. The effect of drainage on the air vehicle

pressurization system should be verified during

flight testing whenever in flight dumping is utilized.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10. S).
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3.2.2.3 Medical waste. The ASWMS shall

facilitate the control, handling, and storage of

medical waste generated by The
ASWMS shaIl process medical waste.

The ASWMS shall facilitate removal of the waste

from the patient’s bedside.

REQUIREMENT RATIONALE (3.2.2.3)

Medical missions, when irnpoaed upon the air

vehicle, require specialized handling of waste

matter generated in the treatment and care of

patients. These requirements must meet the legal,

medical, and aeronautical needs of the personnel

who provide and receive the service.

REQUIREMENT GUIDANCE

In addition to the special medkal waste handling

procedures and equipment, air vehicles intended

for the transport of medical patienta may also

require modifications to the human waste handling

system design criteria. For example, the capacity

of the human waste holding tank may need to be

increased due m the use of intravenous (IV)

medication or feeding which increasea the amount

of urine generated by the patient. Another

example is the waste facilities must be designed so a

medical techtrician can quickly empty, clean, and

sanitize bedpans and urinals.

Of more significance to the design of medical

transport vehicles is that the general refuse system

cannot be permitted to be used for the disposal of

much of the waste generated during the care and

treatment of patienta. The 40 CFR Part 259.’1 O(a)

and (b) contain definitions of several terms used

for the requirements on medical waste. However,

the special operations, missions, and uses of

medical air vehicles require that the ASWMS meet

the requirements for facilities, transfer facility, and

transporter, depending upon the target air vehicle.

In accordance with 40 CFR Part 259.10, medical

waste is defined as “.. any solid waste which is

generated in the diagnosis, treatment (e.g.,

provision of medical services), or immunization of

human beings or animals, in research pertaining

thereto, or in tbe production or testing of

biological”. Arr added note to this definition

indicates mixtures of medical waste and solid ●
wastes or hazardous wastes are to be handled as

both medical wastes and hazardous wastes. Body

fluids are defined by this section as liquids

“.. emanating or derived from humans and limited

to blood; dialysate; amniotic, cerebrospinal,

synovial, pleural, peritoneal and pericardial fluids;

and semen and vaginal secretions”, Body fluid

waste is a major contributor to medical waste.

The 40 CFR Part 259.30 defines regulated medical

waste. It is summarized in table 111. The regulation

should be referenced before use,

The requirement for a plastic bag specifically e

designed to store medical waste such as used (

cotton, bandages, swabs, etc., is provided by
MIL-B-43444. Class I is for the lighter weight

waste, while class 2 is intended for heavier waste,

such as that saturated with body fluids. Neither of

these bags are intended for medical sharps waste.

The following National Sanitation Foundation

Standards contain extensive guidance on the

sanitary design of medical waste handling systems: ●
NSF 30 Cabinetry and Laboratory

Furniture for Hospitals

NSF 49 Class II (Luminar Flow)

Biohazard Cabinetry.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5),

4.2.2.3 Verification of medical waste. The

ability of the ASWMS to handle, control, store,

process, and remove medical waste shall be

verified by

VERIFICATION GUIDANCE (4.2.2.3)

This verification should be an integral portion of

the full system demonstration discussed in 4.1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5)
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TABLE III. Regulated medical waste.

waste class Description

(1) Cultures and Stocks Cultures andstocks ofinfectious agents and associated biological.

(2) Pathological Human pathological wastes including removed body parts, fluids,

Wastea or specimen.

(3) Human Blood and Waste human blood, blood products, items now or previously

Blood Products saturated with human blood, dried or caked human blood, items

which hold or held human blood.

(4) Sharps Sharp medical instruments which have been used in animal or

human patient care, such as needles, syringes, scalpel blades, or

broken glassware that had been in contact with infectious agents.

(5) Animal Wastes Contaminated animal carcasses, body parta, or bedding.

(6) Isolation Wastes Biological waste and discarded materials contaminated with blood,

excretion, exudates, or aerations from humens or animals which

are isolated due to a highly infectious or communicable disease.

(7) Unused Sharps Sharps which have not yet been used.

● 3.2.2.3.1 Medical waste stowage. The waste containers must be rigid, leak resistant,

ASWMS shall provide controlled storage for all

forms ofmedicalwaste asdescribed in3.2.2.3. All

medical waste containers shall have self-closing

covers, be sealed, use leakproof plastic bags, and

be appropriately marked as containing a

biohazard. All medical wastes shall be separated

into (sharps, pathological, medicinal,

blood, body fluids, etc.).

REQUIREMENT RATIONALE (3.2.2.3.1)

Legal restrictions apply to the stowage of medical

waste and must be met in the design of systems

expected to operate domestically.

REQUIREMENT GUIDANCE

Inaccordance whh40CFRP cart 259.40, medical

waste must be segregated into sharps (used and

unused), fluids, andother medical regtdated waste.

tn accordance with40 CFR Part 259.41, medical

impervious to moisture, sufficiently strong to

prevent bursting under normal use, and sealed to

prevent leakage during transport. In addition,

sharps must be contained within puncture-proof

containers and fluid quantities greater than 20cm2

must be in packaging that is break resistant and

tightly closed. Unless only red plastic bags can be

used as inner containers, the container must have

anindelible label that includes the words “Medical

Waste”, the words “Infectious Waste” or the

universal biohazard symbol (as required by

40 CFR Parr 259,44 and shown on figure 8).

Small, unit sized needle and sharps disposal

containem are readily available from a number of

commercial sources. The ASWMS should permit

the use of a wide variety of these products.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).
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4.2.2.3.1 Verification of medical waste

stowage. The ability of the ASWMS to control

storage of waste medical sharps and biohazard

material and to maintain medical wastes in the

appropriate Separate containers shall be verified by

Verification GUIDANCE (4.2.2.3.1)

The safe, sanitary, and reliable stowage of

medical waste should be demonstrated using

uncontaminated shnulanta for the ntedical waste.

For example, uncontaminated needles, scalpels,

etc., should be used to demonstrate that medical

sharps can be contained within the developed or

selected equipment. Similarly, training equipment

could be used to show the adequacy of the

equipment in the dkposal of medical tubes, baga,

and other equipment. Uncontaminated meat

pmductc could also be used for the demonstration

of the disposal of pathological wastes.

VERIFICATION LESSONS LEARNED

3.2.2.3.2 Patient human waste. The ASWMS

shaU support the collection, disposal, and/or

stowage of patient urine, feces, and vomitus.

REQUIREMENT RATIONALE (3.2.2.3.2)

Like all other air vehicle occupants, medical

patients will generate urine, feces, and vomitus.

The ASWMS must facilitate the sanitary disposal

of this waste matter.

REQUIREMENT GUIDANCE

The ASWMS must permit the dkposal of patient

human waste using commercially available and

military standard collection equipment (bedpans,

urinals, air sickness bags, etc. ) and practices.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

Contact the REO for this document (see 10.5).

FIGURE 8. Universal biohazard symbol.

4.2.2 .3.2 Verification of patient human

waste. The ability of the ASWMS to support the

collection and stowage of patient urine, feces, and

vomitus shall be verified by

VERIFICATION GUIDANCE (4.2.2.3.2)

This verification should be an integral portion of

the full system demonstration dkcussed in 4.1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document [see 10.5).
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3.2.2.3.3 Medicalhtursing txrnsiderationst

implications. The ASWMS shafl contain

equipment to support the medical

doctors’, nurses’, and technicians’ needs. The
ASWMS shall safely store samples of patient

excrement, dasues, and fluids, or samples saved for

Iater testing or analysis.

REQUIREMENT RATIONALE (3.2.2,3.3)

The ASWS must support and not interfere with

the medical procedures and the operation of

medical eqttipment required for the care and

treatment of patienta.

REQUIREMENT GUIDANCE

The medical providers (doctor, nurse, or

technician) require adequate support equipment

to perform their professional functions. Examples

of equipment to be considered are desks,

countertops, and file drawers to record and store

patient data and records; treatment equipment and

medication storage and preparation area; linen and

towels storage; annunciator panela from patienta

and tolfrom the cockpit; etc. Samples of the

patient’s excrement or body fluids may require

storage at controlled environments for later

analysis.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.2.2 .3.3 Verification of medicallnursing

considerationslimplicatitrns. The ability of the

ASWMS to support the medical doctors’, nurses’,

and tec~lcians’ needs shall be verified by

VERIFICATION GUIDANCE (4,2.2.3.3)

This verification should be an integral portion of

the full system demonstration discussed in 4, 1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10,5).

3.2.2.4 Foreign waste. During international

nights, the collection, handling, separation. and

stowage of animal or vegetable meal residue that

remains after the completion of meal services shall

be supported by the ASWMS.

REQUIREMENT RATIONALE (3.2 .2. 4)

Foreign waste must be maintained separately for

transfer to the US Department of Agriculture or

their representative upon entering the continental

United States. Tltk precaution is regulated by law

and is necessary to protect tbe indigenous domestic

animal and plant population from foreign pests and

organisms. Other governments have similar

requirements.

REQUIREMENT GUIDANCE

The imposition of this requirement should not

increase the volume of refuse collected during

international flights or the procedures to be

followed by the aircrew members. The irasb will be

generated with or without this requirement. But

due “to the need to comply with the law, design

consideration during the air vehicle development

will preclude the addition of extra effort by the

aircrew members to maintain this separated refuse.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.2.2.4 Verification of foreign waste. The

collection, stowage, and transfer of foreign wastes

from the ASWMS shall be verified by

VERIFICATION GUIDANCE (4.2.2.4)

This verification should be an integral portion of

the full system demonstration discussed in 4.1.

VERIFICATION LESSONS LEARNED

Contact tbe REO for this document (see 10.5).
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3.2.2.5 General refuse

3.2.2.5.1 Refuse sources and quantities. The

system shalf be able to store a minimum of

cubic feet of trash from the

REQUIREME~ RATIONALE (3.2.2.5.1)

General refuse will be genersted wherever human

occupanta of an air vehicle are required to perform

any operation. This refuse requires collection,

storage, and disposal when the air vehicle ia

landed,

REQUIREMENT GUIDANCE

Sources of general refuse include meal containers,

paper or plastic utensils and tableware, wappers,

office-type waste (paper, pens, folders, files, etc.),

cans, or bottles. This can also include vegetable or

animal matter left aftera meal has been prepared

or eaten whenever this matter is not required to be

segregated as foreign waste (i. e., domestic flighta,

international flighta which do not cross borders,

etc.).

The amount of each type of expected refuse will

vary depending upon each system’s design mission,

the number of occupants, and the operations being

performed. If other design considerations require

it, the maximum dimensions of each type should

also be provided.

The C-135 galley was required to have one

collapsible frame-type dry waste container that

could hold one 30 x 14 x 40 in. plastic bag.

However, on long fligbta with a large number of

passengers, this container required periodic

emptying with storage of the filled bags. Since no

space onboard the aircraft was intended for this

use, thk caused frequent stowage problems. A

simple refuse container used for the C-5A troop

compartment galley is depicted on figure 9.

REQUIREMENT LESSONS LEARNED

Contact the REO for thk document (see 10.5).

4.2.2.5 Verification of general refuse

4.2.2.5.1 Verification of refuse sources and

quantities. The abifity of the ASWMS to store the

required quantities of trash from all sources shall

be verified by

VERIFICATION GUIDANCE (4.2.2,5. 1)

This verification should be an integral portion 01

the full system demonstration discussed in 4.1,

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5),

MATERIAL: FIBERGLASS REINFORCED PLASTIC

WEIGHT: 8 LBS

FIGURE 9. Typical refuse container.

(

●
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3.2.2.5.2 Refuse stowage and removal.

Refuse containers shall be conveniently placed in

the [a) (galley(s), lavatories, passenger

compartment, aircrew lounge, etc. ) compartments

and shall be (b) cubic feet in size, or shall

hold (b) cubic feet of dry refuse.

Openinga to trash receptacles shall accept standard

disposable refttse, waste, equipment, and items

without disassemble y, reconf@uation, foldktg, or

content spillage. Refuse containers shall be

designed to be easily emptied without content

spillage during thk process. All receptacles shall

utilize standard commercial or military plastic bag

liners and shall be easily assembled, mounted,

disassembled, cleaned, and sanitized. Although

primarily intended for dry waste, the containers

must be watertight to prevent the spill of

inadvertently disposed liquids. Rehtse containers

shall include self-closing covers; shall prevent the

spread of obnoxious, irritating, or unpleasant odors

from the anticipated refttse to the occupied space;

and shall prevent the spread of wastepaper fires

beyond the container interior. The door to the

container shall be embossed with the words, “No

Smoking” and the international symbol for this

expression, whb the letters and figure filled with

high contrast, durable paint.

REQUIREMENT RATIONALE (3.2.2.5.2)

To control the waste material duting stowage and

removal, the containers must able to hold the

anticipated quantity of refuse of each type safely.

REQUIREMENT GUIDANCE

Guidance on the handling and storage of passenger

and crewmember generated general refuse is

contained in USPHS Handbook 308. National

Sanitation Foundation Standard 21,
Thermoplastic Refuse Containers, contains

extensive guidance on the sanitary design of

particular forms of refuse containment systems.

a. General refuse containers should be

conveniently located near all waste generating

stations. Each galley or lavatory space should also

have at least one rehtse container.

b. The refttse containers must have sufficient

space to hold the maximum amount of trash

expected to be generated for the space in which the

container is located. This container’s size should

include room for all non–ASWMS related trash

also generated in that space.

REQUIREMENT LESSONS LEARNED

During the preliminary design review for one

galleyllavatory system, it was found that the

opening to the general refuse container did not

have” etmugh space to put a standard coffee cup

into the trash without turning it on its side and

thereby spilling its contents. Furthermore, removal

of thecontents required the use of a screwdriver to

open the servicing door.

Overstringent specifications applied to the

purchase of a simple trash container caused a

four-fold increase in the item’s cost. Those

requirements needed for safety of the aircraft and

personnel must not be relaxed, but additional

requirements should be closely monitored

(AFLCIAML Lessons Learned Program #l 1125).

4.2.2.5.2 Verification of refuse stowage and

removal. The adequacy of the refuse containers’

placement and operation shall be verified by

(a) The ability of the dry waste

containers to prevent the spread of wastepaper fires

beyond the container interior shall be verified by

~.

VERIFICATION GUIDANCE (4.2.2.5.2)

a. The adequacy of the containers’ location,

operation, and capacity should be verified as an

integral portion of the system-level demonstration

of 4,1.

b. The ability of the refike container to contain— -—
.—

paper fires should be verified by test.

vERIF1CATION LESSONS LEARNED

Contact the REO for this document (see 10.5)
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3.2.2.5.3 Refuse compactors. The ASWMS

(shalfhhall not) containa refuse or

trash compactor able to reduce (a) cubic

feet of general refuse to ~ cubic fee!.
Tbe compactor (b) (shall/shall not) be

able to ctusb (b) (bottleslcanstetc.) of

(bl (size or description), The compactor

shall have a safety interlock to prevent operation

with the door open and shall cmsh the trash into a

leakproof, readily available military antf/or

commercial container. ‘fhetras hcompactorsshall

individually require no more than (c)

amperes power at ~ vol~ ~
(direct current or Hertz) for a total of no more than

(cl amperes for all compactors,

REQUIREMENT RATIONALE (3.2.2.5.3)

Trash compactors are used commercially to help

control the large amount of waste material

generated by flights of longer durations. They can

provide these same benefits to military systems

used in similar situations.

REQUIREMENT GUIDANCE

The NSF Standard 13, Refuse Compactors and

Compactor Systems, contains extensive guidance

on the sanitary design of this equipment.

Commercially developed compactors for passenger

aircraft are readily available on the market and

should be used when their performance meets the

military requirements,

a. If a compactor is desired for a particular

use, ita capacity should be based upon the ●
anticipated waste generation as defined in

3.2.2.5.1.

b. Hard objects, such as bottles or cans, can

make the design of trash compactors more

difficult. If compaction of these items is

anticipated or desired, the construction details

for that item are necessary to ensure the design

will be directed toward the compaction of the

actual anticipated item of refuse,

c. The power requirements for each

compactor should be based upon the power

available for the ASWMS equipment,

Refrigerated storage equipment, lavatories,

and other equipment may require concurrent

operation.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10,5).

4.2.2.5.3 Verification of refuse compactors.

The performance of tbe refuse compaction ●
equipment shall be verified by

VERIFICATION GUIDANCE (4.2.2.5.3)

This verification should be an integral portion of

the full system demonstration discussed in 4,1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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● 3.2.2.6 Hazardous waste (excluding

medical). The ASWMS shall contain, control,

and store wastes from hazardous cargo andlor

aircraft hazardous material. These wastes shall

include threata to aircraft equipment, structure,

personnel, operations, andlor The

ASWMS shall include equipment to

control, clean, sanitize, and stow hazardous

wastes. The ASWMS shall permit rapid and

complete removal, disposal, and decontamination

of hazardous waste handling equipment.

REQUIREMENT RATIONALE (3.2.2.6)

There is a possibility of the use, storage, or

generation of hazardous material onboard aircraft,

which will then generate waste that must be

carefully handled due to the hazard it imposes on

personnel or the environment.

As of the date of this document, the latest

information on the uSAF hazardous waste

●
reduction programs is contained in the

MITRE Corporation report WP-92WOOOO023.

This document provides background information

on the definition of hazardous material, the

appropriate regulations, case studies, and military
and commercial programs for the reduction of the

use of hazardous materials and processes. It also

contains technical information on the effects of

pollutants and their possible substitutes, as well as

additional resources for the latest information on

specific hazardous materials. This document

should be referenced for details on the design of

systems for the handling of hazardous wastes,

REQUIREMENT GUIDANCE

Reference MITRE Corporation report

WP-92 WOOOO023.

REQUIREMENT LESSONS LEARNED

Unique and innovative methods of containment

and stowage are rapidly being developed. A

“Drip Nip@” is a reusable foam pad that can be

placed under the site of a hazardous material spill

or leak to collect and absorb the fluid. Once wrung

out and rinsed with clear water, it is ready for

reuse. It is being used primarily for the control of

leaks from engines, (and has been extensively and

successfully used for such by the USAF Museum)

(AFLCIAML Lessons Learned Program #9057).

An aircraft mission was aborted when a cargo of

55-gal drums of solvent (which had been certified

for air shipment) began popping open at 17,000 ft

and emitting noxious fumes. The drums were

discovered less than full and not air freight eligible

(AFLCIAML Lessons Learned Program #10060).

One large cargo aircraft required a ready supply of

engine oil that was kept in the cargo compartment.

Frequent handling of these cases caused injuries

and leaking of oil (with associated slip and fire

hazards) (AFLCIAML Lessons Learned Program

#lo573).

4.2.2.6 Verification of hazardous waste

(excluding medical). The ability of the ASWMS

to contain, control, store, clean, remove, dispose,

and decontaminate hazardous waste material shall

be verified by

VERIFICATION GUIDANCE (4.2.2.6)

The demonstration parts of this verification should

be an integral portion of the full system

demonstration discussed in 4.1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.2.3 Sustenance or waste management

spaces and compartments. Each compartment

shall be grounded through s separate pin in the

electrical connector. Grounding resistance shall

nOt exceed ~ oh~. COmpa~enta
must be designed to fit within the envelope and the

design constraints of the air vehicle system.

Compartments @tended for temporary loading

within cargo compartments shall meet the

requirements of 3.6.1.5. Eqtdpment unrelated to

the ASWMS but mounted on or in the ASWMS
companntents shall be included in all load

calculations and testa. Structures, hand holds,

equipment, or projections of the ASWMS which

may be grasped by personnel for assistance due to

sudden or unexpected aircraft motion shall be

capable of withstanding (b) pounds

applied in any direction. Service panels and doors
shall’ be designed for easy opening by maintainers

yet shall dkcourage opening by passengers or other

unauthorized personnel. Compartments shall be

designed to prevent damage in the event of a rapid

decompression.

REQUIREMENT RATIONALE (3.2.3)

Specialized compartments are frequently
constructed to support sustenance and waste

management systems. These galleys and lavatories

have specialized requirements which must be met

to permit the safe and sanitary operation of the

ASWMS.

REQUIREMENT GUIDANCE

a. The C-17 lavatory requires grounding

resistance for all compaflment structures of less

than 0.01 ohm.

b. The SAE AS 1426 recommends all parts of any

compartment that could be used by personnel to

contain the equipment needed to prevent an

occupant from falling in the event of sudden or

unexpected vehicle maneuvers. Thk equipment

should be able to withstand 300 lb.

REQUIREMENT LESSONS LEARNED

Commercially procured vehicles have been

purchased without the addition of tiedown and

slinging attachments. Wkhout these, the items

cannot be loaded for transport without excessive

delays for “jury-rigging” tiedowns. The same

problem could be experienced with transportable,

commercially-procured lavatories which do not

have adequate tiedowns provided (AFLCIAML

Lessons Learned Program #20186).

Excessive corrosion of compartments and the

surrounding air vehicle structures bas occurred due

to the use of corrosive materials and inadequate

floor sealing, See 3.2.5 .1.1.4 (AFLCIAML Lessons

L+mrned Program #10774).

The existing cargo space galleyllavatory systems

have inadequate headroom due to the design

requirements for the equipment’s overall exterior

height and the need for fork lift tine tunnels for

loading and ground handling. This demonstrates

the need to evaluate carefully all the design

requirements for applicability to the specific design

effon.

4.2.3 Verification of sustenance or waste

management spaces and compartments. The

floor pan, fit into the air vehicle, service doors and

panels, and possible hand holds shall be verified by

~. Electrical grOunding Of the
compartment and rapid decompression

performance shall be verified by (b)

Loading of compartments into the air vehicle’s

cargo compartments shall be verified as required

by 4.6.1.5.

VERIFICATION GUIDANCE (4.2.3)

a. Verification of the floor pan, fit into the air

vehicle, service doors and panels, and possible

hand holds should be performed as an integral

portion of the demonstration of 4.1.

b. Verification of the electrical grounding of the

compartment and the rapid decompression

performance should be performed as a test. All

normally accessible surfaces of the compartment,

during both operation and maintenance, should be

tested for grounding resistance.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.2.3.1 Oxygen. The ASWMS spaces or

compartments shall be designed and constructed so

the using aircrew members have immediate access

to nxygen equipment, The equipment

shall be positioned to permit immediate use by all

standing and seated occupants widdn

minutes.

REQUIREMENT RATIONALE (3.2.3.1)

United States Air Fnrce and Federal Aviation
Administration regulations require oxygen be

available in lavatory and galley areas.

REQUIREMENT GUIDANCE

The appropriate federal regulations and

AFGS-87226 should be referenced for guidance.

Dropout continuous masks, pressure demand

masks with regtdators. and portable assemblies may

all be appropriate, based on the ASWMS design

and use. The time required for use is defined in

AFGS-87226,

REQUIREMENT LESSONS LEARNED

Equipment designed tn meet only the requirements

of the Federal Aviation Regulations have been

acquired for use within the USAF. However,

military oxygen systems may have additional

performance requirements which must be

considered during the design process.

4.2.3.1 Verification of 0x ygen. The

verification of the ASWMS oxygen systems’

performance shall be

VERIFICATION GUIDANCE (4.2.3, 1)

Ponions of this verification should be

performed as described in AFGS-87226 or by the

Federal Aviation Certification procedures, The

demonstrating ponions of this verification should

be an integral portion of the full system

demonstration discussed in 4.1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).

3.2.3.2 Counter(s). A nne piece, impact

resistant counter with a inch raised

edge and inch splash shield on the

wall shall be provided. If a basin is provided in the

compartment, it shall be set into the countertop.

REQUIREMENT RATIONALE (3.2.3.2)

A workspace is needed in most compartments to

permit the user to perform his duties.

REQUIREMENT GUfDANCE

The C-17 lavatory specification requires a 0.25 in.

raised edge with a 3.00 in. splash shield.

Specialized requirements for the countertop may

be added as required. For example, an air vehicle

galley for DVS may need a cutting board. A

passenger transpon aircraft that may be used for

the carriage of families with young children

(humanitarian, dependent transpon, etc.) may

need additional lavatory countertop space to

permit the changing of diapers. Finally, the C-20,

an aircraft designed for the transport of high–level

executives, requires a full–length mirror on the

back of the compartment door to permit the

executive to ensure a professional appearance

before leaving the aircraft. )

REQUIREMENT LESSONS LEARNED

Contact the REO fnr this document (see 10.5).

4.2.3.2 Verification of counter(s). The size,

design, and construction of counters in the

compartment shall be verified by

VERIFICATION GUIDANCE (4. 2.3. 2)

This verification should be an integral portion of

the full system demonstration discussed in 4.1.

VER1F1CATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.2.3.3 Door(s). Compartment doors shall

have louvers for ventilation. Lavatory doors shall

have an interior lock which shall have an exterior,

backlighted occupied notice. These locks shall

have provisions for exterior emergency unlocking.

There shall be visual indication on the interior of

the door if the lock is not securely latched. Door

openings shall be well rounded and shall have no

sharp corners or edges. When open, doors shall not

block the crew andlor passenger acceaa to

passageways, egress routes, or other critical

equipment. Door knobs or handles which are

twisted to actuate shaO open the door when turned

in either direction.

REQUIREMENT RATIONALE (3.2.3.3)

Doors are needed on companmenta to provide

privacy for the occupanta, to aid in the

containment of odors, or to separate the functions

of the vehicle’s occupants,

REQUIREMENT GUIDANCE

If companment doors are used, they must not

pose a threat to the air vehicle or its occupants.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

,’

4.2.3.3 Verification of door(s). The adequacy

of vent louvers and interior locks (including

exterior backlighted occupied notice, exterior

emergency unlocking, and visual indication that

the door is securely latched) shall be verified by

VERIFICATION GUIDANCE (4.2.3,3)

This verification should be an integral portion of

the full system demonstration discussed in 4.1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).

3.2.3.4 Smoke detector. A smoke detector

shall be mounted in the ~ spaces Or
compartment. It shall be mounted (b)

and shall provide alarm indication at the

[c) crewstation. The detector system

installation shall be consistent with the

requirements of MIL-F-871 68.

REQUIREMENT RATIONALE (3,2.3.4)

Lavatory smoke detectors are needed to ensure

that fires in this space are rapidly detected, even

when unoccupied.

REQUIREMENT GUIDANCE

The SAE ARP 4001 describes recommendations

for the proper selection, design, constmction, and

installation of smoke detectors in lavatories.

a. A smoke detector should be mounted in all

self-enclosed lavatories. Enclosed galleys

where the designed cooking, heating, or

sustenance preparation processes permit

should also contain a smoke detector.

b. The detector’s mounting should be based

upon the unit’s individual design and the

companment’s geometry, The mount location

should be selected to optimize its ability to

detect smoke and fumes and to alen the

crewmembers as to this condition.

c. The crewstation at which the alarm is

sounded Or lighted should be selected in
accordance with the air vehicle’s overall design

and mission capabilities. A warning should be

provided at the pilot’s station and crew chief’s

station. Also, if a galley, communications, or

mission commander’s station are included, an

alarm should be provided.

REQUIREMENT LESSONS LEARNED

There have been at least three incidents where

personnel have tampered with and disabled smoke

detectors in urinals. This has permitted the aircraft

to be placed in an undetectable hazardous

condkion. Wkre safety seals and tamperproof

enclOSttreS are recommended for smoke detectors,
especially in passenger lavatories (AFLC/AML

Lessons Learned Program #10429).

●

o
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●
4.2.3.4 Verification of smoke detector. The

mountbtg and operation of the smoke detector

shall be verified by

VERIFICATION GUIDANCE (4.2.3.4)

This verification should be an integral portion of

the full system demonstration discussed in 4.1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).

3.2.3.5 Floor seal. The (galley,

lavatory, or other compartment or space where

sustenance is prepared or waste is handled,

removed, managed, or controlled) shall have a

sealed floor that will hold gallons of

liquid with the aircraft in normal cruise flight

attitude, without leaks or spills to adjacent

compartment, floor spaces, structural cavities,

bilges, or other areas.

REQUIREMENT RATIONALE (3.2.3 .5)

Floors in spaces where sustenance or waste

operations are performed are subject to spills or

leaks which may cause corrosion or damage to

equipment or may create personnel hazards due to

electrical shocks or slips and falls.

REQUIREMENT GUIDANCE

The amount of liquid that the floor should be able

to hold should be hased upon a realistic estimate of

the possible spills or leaks which may occur during

the operation or maintenance of the equipment

contained in that space. The floor is not expected

to hold the entire contents of the potable water

system. But it should be able to contain the water

that could leak due to faulty fittinga, o-rings, or

connectors whtle the leak is being discovered,

isolated, and secured.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.2.3.5 Verification of floor seal. The ability

of the floor seals in all galley, lavatory, or other

compartment or space where sustenance is

prepared or waste is bandled, removed, managed,

or controlled shall be verified by

VERIFICATION GUIDANCE (4.2.3.5)

This verification should be performed as a test that

demonstrates the floor is sealed adequately to hold

the specified quantity of liquid.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.2.3.6 Galley-unique requirements. The

galley shall bedeaigned to facilitate monitoritrgof

the passengers bycrewtnembers who are using the

galley equipment. A fire extinguisher shall be

provided either as a built-imunit or a portable unit

located in ready access to crewmembers operating

the galley. Fire extinguishers provided for galley

compartment protection shall be particularly

effective for grease and electrical fires. Fue

extinguisher installation shall be consistent with the

requirements of MIL-F-87168. Sustenance

preparation, storage, and serving equipment shall

meet the requirements of 3.2.1.3.

REQUIREMENT RATIONALE (3.2.3.6)

When there is a compartment or space used

primarily in the preparation and storage of

sustenance, then the following requirements may

apply.

REQUIREMENT GUIDANCE

Any space or compartment used primarily for the

storage or preparation of sustenance is termed a

galley. Figure 10 is a representation of galleys

designed to support crewmembers, while figure 11

illustrates a galley for passenger support, Galleys

should be constructed to reduce damages and

hazards caused by abusive use, improper handling,

or liquid spills.

Unique solutions to the problems inherent in galley

design are actively being sought by commercial

aviation. Most of these suggestions have

implications for the design of military aircraft for

the transport of DVS. One proposed innovation for

larger aircraft is the inclusion of the galley or

portions of the galley in a lower deck space. This

requires the maintenance of pressurization and

environmental conditions in thk space, and

inclusion of a means to transfer personnel and ●
meals from the galley deck to the passenger deck,

This would permit the rapid loadlng of galley

equipment and meals through cargo-type doors

and wotdd permit more efficient utilization of the

passenger spaces. Small bar units could then

provide for the passengers’ needs between the meal

services,

The types and numbers of fire extinguishers which

may be included aboard an aircraft are described

itr MIL-F-87168. The total amount of fire

extinguishhg agent available for use within a given

enclosed area must be controlled to prevent the

occurrence of a toxic environment,

The ,$AE ARP 695 contains guidance on the

construction and design of galleys for use in

commercial aircraft.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5)

4.2.3.6 Verification of galley-unique ●
requirements. The ability of crewmembers to use

the galley equipment while monitoring passengers

shall be verified by The adequacy of

galley compartment fire extinguishers shall be

verified by

VERIFICATION GUIDANCE (4.2.3.6)

This verification should be an integral portion of

the full system demonstration discussed in 4.1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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FIGURE 10. Examples of crewmember support galleys.
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FIGURE 11. Example of passenger support galley.
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●
3.2.3.6.1 Galley fixtures. The galleys shall be

equipped with a wastepaper bin (able to hold used

disposable cups, sustenance container, and

sustenance preparation remaitta); paper cup

dispenser; hand grips (near the sustenance

preparation area); vent fan (which is user

selectable); and dispensers for paper towels,

airsickness baga, and soap. Each lavatory

shau have —..@——— (n~ber) ~
amperes, 115V, 60 Hz utility outlet(s) with

integral, self-testing breaker (s). The ventUation

system shaU remove (b) cubic feet of air

per minute with all ventilation ducting in place and

shall vent to ~ (the aircraft cabin or
exterior).

REQUIREMENT RATIONALE (3.2.3,6. 1)

There may be a variety of fixtures needed in gaUey

compartments to facilitate the preparation and

storage of sustenance. Even though smoking is not

permitted, the cooking processes in the galley may

create smoke that will require removal.

●
REQUIREMENT GUIDANCE

a. Utility outlets should be sufficient in number

and pk+cement to facilitate the use of electrical
utensils and specialized preparation equipment.

The number needed may be greater for vehicles

intended for the transport of DVS than for a small

crew galley and should be selected accordingly,

The current carrying capacity should be based

upon the current requirements of the electrically

powered utensils readily available on the

commercial market.

b. Ventilation is required to remove smoke,

vapors, and odors which frequently form during

preparation of sustenance. The capacity of the

system should be based upon the anticipated

amount of ventilation required for the style of

sustenance preparation anticipated. Gourmet

cooking for DVS will produce a greater quantity of

smoke, vapors, and odors than the warming of

previously prepared sustenance. The ventilation

should be to the aircraft exterior whenever the

aircraft pressurization system permits.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.2.3.6.1 Verification of galley fixtures. The

adequacy of the gaUey’s wastepaper bin, cup

dispenser, hand grips, vent fan, and dispensers

shall be verified by (a) The adequacy

and placement of electrical utility outlets and the

ability of the ventilation system to remove the

required smoke, vapors, and odors and to vent to

the correct location shall be verified by

~.

VERIFICATION GUIDANCE (4 ,2,3 ,6.1)

a. The demonstration part of this verification

sbotdd be an integral ponion of the full system

demonstration dkcussed in 4,1.

b. The performance of the utility outlet design

and the ventilation system design should be verified

by test.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.2.3.6.2 Galley baairr(s). The galley shall

have (a) (number) basin(s) or sink(a)

which shall have (a) (hot and/or cold)

potable water fauceta, spring loaded to shut when

released. The water shall falf into the sinka in all

flight attitudes from (b) degrees pitch to

(b) degrees pitch. lltebasi nopeningshalf

be (c) inches indiameter (or [c)

inches diagonally, if rectangular) to permit the

cleaning andsanitization of trays, coffee pota, and

other sustenance equipment. Basins andsinkashaU

hold ~ cubic inches when the drain is

plugged andtheaircraft isina [d) degrees

pitch attitude. See 3.2.2.2 for liquid waste system

requirements.

REQUIREMENT RATIONALE (3.2.3.6.2)

To permit the sanitary preparation for meals and to

clean and sanitize equipment after meals, a basin in

the galley area is frequently necessary. Potable

water basins alao may be needed in application

where there is no galley or lavatory for the same

purposes.

REQUIREMENT GUIDANCE

This paragraph should be repeated as necessary to

specify the requirements for each basin. unless all

galley basins must meet the same requirements,

a. The first two blankashould recompleted

to identify the number of basins. If available,

the galley basins shot.ddb esuppliedwithboth

hot and cold water. The faucets should be

spring loaded to close and should be a design

similar to that used in the lavatory,

b. The SAEAS 1426 recommends the water

falfirtto thesink or basin in attitudes from 5“
nose down to 15” nose up.

c. The basin opening should be sized to

permit the cleaning and sanhization of all food

preparation equipment, utensils, and devices.

This should include, but need not be limited

to, trays, coffee pota, plates, spoons, forks,

knives, etc. Ameanaof plugging the drain to

allow a small quantity of water to collect for the

purpose of cleaning and sanitizing the ASWMS

should be provided. If a separate drain plug is

used, then there should be positive retention

when not in ttae. The strainer should also be

removable to permit cleaning.

d. The SAEAS1426recommends the sinker

basin hold the contents of a single coffee server

or93cu in., whichever is larger, while ina 10°

nose up attitude.

REQUIREMENT LESSONS LEARNED

Contact tie REO for this document (see 10.5).

4.2.3.6.2 Verification of galley basins. The

galley basins’ operation, water supply, drainage,

and maintenance shall be verified by

VERIFICATION GUIDANCE (4.2.3.6.2)

T’hk verification should be an integral portion of

the full system demonstration discussed in 4.1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).

●

●

●
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● 3.2.3.6.3 Galley annunciator panel. A&alley

annunciator panel shall contain a receiving station

for the lavatory annunciator call switch and a

passenger wamingsignwhhthe message, “Return

to Seat”. The emergency call receiver shall have an

acknowledgment switch that shall remove the

signal and be accessible while seated on the galley

seata. The message shall be illuminated manually

by the crew fmmthe () (crew position)

and automatically upon L (emergency

conditions). The galley annunciator panel shalf

provide the additional functions of fb)
.

REQUIREMENT RATIONALE (3.2.3.6.3)

.
Crevnnembers responsible for galley operations

spend a significant amount of time at this station.
Therefore, emergency communications to and

from this station are necessary.

REQUIREMENT GUIDANCE

a. ‘flteaircra ftcomma ndpositi onshould beable

● toinitiate thiawaming manually. Itmay further be

desirable m have automatic initiation due to

conditions such as depressurization, extreme

adverse attitudes, or extreme accelerations and

buffeting.

b. The panel may have additional functions,

based upon the design missions of the air vehicle.

Medical aircraft may need a warning light and

audible signal at thk station from the lavatory

compartment(s) and may also need verbal

communications to the medical technician’s

station. The C-20 executive transport aircraft has a

requirement for a handset intercom from the galley

to the cockpit and communications station.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.2.3.6.3 Verification of galley annunciator

panel. The ability of the galley annunciator panel

●
to receive a signal from the lavatory annunciator

call switch and a signal warning crewmembers to

return to their seats shall be verified by

VERIFICATION GUIDANCE (4.2.3. 6.3)

This verification should be an integral portion of

the full system demonstration discussed in 4.1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).

3.2.3.6.4 Self-service equipment. The

ASWMS shall contain (type of

self-service equipment, such as drink dispensers,

cup dispensers, snack trays, etc.). An operating

instructions and warning placard shall be posted

immediately adjacent to the equipment in a

position that permits the user to read the directions

while performing the tasks.

REQUIREMENT RATIONALE (3.2.3.6.4)

Smaller ASWMS installations without an attendant

specifically trained and assigned to operate the

ASWMS equipment may require incorporation of

self-service devices or equipment.

REQUIREMENT GUIDANCE

The specific equipment types should be listed here.

Requirements or limitations on the use of these

devices should also be included. The operating

instmctions should include directions for using the

device to serve and to reload the device for

continued service.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.2.3 .6.4 Verification of self-service

equipment. The self-service equipment shall be

verified by

VERIFICATION GUIDANCE (4.2.3.6.4)

This equipment should be verified during the

ASWMS system-level demonstration of 4.1.

Special features of its design, to meet the

limitations of the aeronautical environment, may

require special test procedures.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.2.3.6.5 Service and waste carts. The

ASWMS shall contain ~ (number)
service carts (also known as service trolleys) for the

distribution Of ~ (fOOd an~Or
beverages) to the crew, passengers, patients, and

other personnel and for the collection of post-meal

debris. Carts shall be able to hold (1?)

(number) ~~ (serving trays, beverages, or

other sustenance). Carts shall be able to withstand

periodic high temperature and pressure cleaning

and sanitization with standard military and

commercial agents in ground kitchen facilities.

Cart stowage restraints shall be able to hold a fully

loaded service cart. Each cart shall have a braking

system that operates from a “dead man” switch on

the handle or a foot pedal, The service ca~s wheel

loads shall not exceed ~ pOunds per
wheel and the diameters shall be no less than

(c) inches.

REQUIREMENT RATIONALE (3.2.3.6.5)

In applications where the crew is required to sewe

a large number of crewtnembers andlor passengers,

they will require the assistance of a service canto

allow the sustenance to be distributed in an

expeditious manner.

REQUIREMENT GUIDANCE

The.SAEARP 4171 describes safety requirements

for food and beverage service carta. National

Sanitation Foundation Standard 59, Food Carts,

contains extensive gttidance on the design of food

service cans.

a. The number of service carts necessary

should be based upon the number of personnel

that must be served, the time available for

ser~ce. and the number of crewmembers
available to serve.

b. Service carts may be specifically

con figttred for beverages only, food only, or

both food and beverages. The number of items

that the carts should be able to carry should be

based upon the number of people to be served,

the number of people to do the serving, and

the anticipated time available to perform this

task.

c. The SAEAS1426estimates theweight ofa

fully loaded setvice cattat 2501b. The wheel

suppotted weight and diameter must be limited

to ensure the air vehicle’s floor structure is able

to support a loaded cart. The SAE AS 1426

recommends a wheel weight of no more than

62.5 lb and a minimum diameter of 3 in.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.2.3.6.5 Verification of service and waste

carts. The service carts’ performance shall be

verified by

VERIFICATION GuIDANCE (4.2.3,6.5)

This equipment should be verified during the

ASWMS system-level demonstration of 4.1.

Special features of its design, to meet the

limitations of the aeronautical environment, may

require special test procedures.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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●
3.2.3.6.6 Galley seat.% The ASWMS shafl

contain (a) (number) galley seat(s). The

seat (s) shaU be located adjacent to any emergency,

comrnunicationa, or oxygen equipment, controls,

or indicators. The seat(s) shaU be positioned to

permit the occupant a fuU view of all passenger

and reduce the impact of crash conditions or

equipment failure. Furthermore, the seat (s) and its

attachment load path to the primary aircraft

structure shaU meet the crash sttrvivabllity

requirements of MIL-STD-1 807 and the design

requirements for non-ejection seats of
. (b) (specification or standard) without

any failure that would cause injury to the seat’s

occupant or to other passengers or crewrnembera.

The seats shaU have sufficient strength. rigidity,-.
and durability to withstand the accelerations

(inertia loads) specified herein without permanent
deformations, loss of rigidity, or loss of structural

functioning for the design usage of (c)

REQUIREMENT RATIONALE (3.2.3.6.6)

Crewrrrembera may be assigned to this space and

●
therefore require safe seating for all air vehicle

motions while they remain near the galley and

emergency equipment and devices during all

phases of the mission.

REQUIREMENT GUIDANCE

a. The number of seats should be the same as the
maximum number of personnel assigned to operate

the equipment in the galley compartment.

b. Requirements from MIL-STD-1 807,

MIL-S-2668, MIL-S-25073, or MIL-S-58095, as

appropriate, for the specific seat design should be
entered in this blank. The entire specification

should not be cited, but specific paragraphs should

be referenced.

c. The design usage of the seat shaU include the

usage rate per mission and the number of cycles of

operring and closing of the seat. It can be estimated

from the number of flight hours and the type and

duration of missions performed by the aircraft.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.2.3.6.6 Verification of galley seats. The

design, number, and location of the galley seat(s)

shall be verified by The ability of the

seats to function as required shall be verified as

described in MIL-STD-I 807 design requirements

of This verification shall be a

dynamic test of the seat, ASWMS supporting

structure, the aircraft supporting structure, and all

connectors. Verification of the strength, stiffness,

and durability of the galley attendant seats to

withstand flight loads for the defined usage shall be

by

VERIFICATION GUIDANCE (4.2.3.6.6)

The demonstration portions of this verification

should be included as a part of the full system

demonstration of 4.1.

Verification of the strength, stiffness, and

durability of the seat should be done consistently

with the approaches used to verify the strength,

stiffness, and durability of passenger seats carried

on similar commercial andlor military aircraft.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10. 5).
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3.2.3.7 Lavatory-unique reqrsiremerrta. Each

lavatory shall have sufficient room to permit an

occupant to (a) . The lavatory shall

contain (b) (toffets and/Or ;rinals) as

specified in 3.2.2 .1.1.1 or 3.2.2.1.1.2.

REQUIREMENT RATIONALE (3.2.3.7)

When there is a compartment or space that is

primarily used in the elimination of human waste

products or the performance, of sanitary health

care, then the following requirements may apply.

REQUIREMENT GUIDANCE

Any space or compartment used primarily for the

elimination of human waste products or the
performance of, health and hygiene Operations is

termed a lavatory. Figure 12 presents a typical

lavatory on a cargo-type aircraft. Figure 13

presents a typical troop compartment lavatory.

The SAE ARP 1315 contains guidance on the

construction and design of lavatories for use in

commercial aircraft,

a. Lavatory compartments for DVS should

have adequate room to permit them to change

clothing within the compartment. Medical

lavatories may require space to permit a

medical attendant to assist a patient during

emergency situations. Other lavatories should

have room sufficient to permit the use of all ●
instalfed equipment and f~tures.

b. The number of toilets and urinals in each

lavatory should be based upon the needs of tbe

occupants of the air vehicle.

REQUIREMENT LESSONS LEARNED

Previous lavatories designed solely for use by male

members of the military have been inadequate

when the aircraft mission requires their use by

women and non-military users. Humanitarian and

rescue missions may involve the use of these

facilities by a wide range of personnel. Lavatory

activities which may occur due to these situations

include diaper changing, young children

assistance, preparation for meeting the press, etc.

4.2.3.7 Verification of lavatory-unique

requirements. The ability of the lavatory

occupant to perform the required tasks and

operate the installed equipment shall be verified by

o
VERIFICATION GUIDANCE (4.2.3.7)

This verification should be an integral portion of

the full system demonstration discussed in 4.1.

VER1F1CATION LESSONS LEARNED

Contact the REO for this document (see 10,5).
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Figure 12. Cargo-type aircraft crew lavatory.
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FIGURE 13. Typical troop compartment lavatory.

●
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●
3.2.3.7.1 Lavatory fixtures. The lavatories

shall be equipped with (a) Each lavatory

shall have a fb) amperes, 115V, 60 Hz

utility outfet with ground fattft circuit interrupts and

an integral, self-testing breaker. The ventilation

fan shallremove (c) cubic feet of air per

minute with all ventilation ducting in place and

shall vent to (c) (the aircraft cabin or

exterior).

REQUIREMENT RATfONALE (3.2,3.7.1)

There may be a variety of fiitures needed in

lavatory compartments to facilitate the elimination

of waste and the gronming and hygiene needs of

the aircraft occupants.

REQUIREMENT GUIDANCE

a, Equipment which has been installed in

previously designed aeronautical lavatories and

should be considered includes: a mirrnr; waste

paper bin (capable of containing used sanitary

napkins and air sickness bags); paper cup

●
dispenser; hand grips (near any tnilet and urinal);

vent fan (which operates whenever the lights are

on); and dkpensera for fresh tissues, sanitary

napkins, paper towels, airsickness bags, and soap,

Also, a small shelf (with a lip or railing to prevent

articlea from falling) under the mirror to hold

toiletries or other bandcarried articles should be

considered.

b. Utility outfets shotdd be sufficient in number

and placement to facilitate the me of electrical

grooming appliances such as razors, hair dryers,

hair styling appliances, etc. The current carrying

capacity should be based upon the current

requirements nf the readily available commercial

devices.

c. Ventilation is required to remove vapors and

odors which frequently form during waste

elimination. The capacity of the system should be

based upon the amount of use anticipated, The

ventilation should be to the aircraft exterior

whenever the aircraft pressurization system

permits.

REQUIREMENT LESSONS LEARNED

During an early design review for an aeronautical

galley, a plastic toilet paper roU holder was

identified that was inherently weak in design. This

wmdd require frequent replacement and caused

significant time in operatinn with broken holders

and significant maintenance costs.

A towel dispenser was located directly over the

toifet in one lavatory design. This interfered with

the use of the toilet and created a hazard since

even shmter pet’aonnel would strike their head on

this dispenser when tiaing from the seat.

During a recent conflict, it was noted several times

that many aircraft lavatories do not have sufficient

design to provide feminine napkin dispensing or

disposal. Due to the increasing role of women in

the military, this requirement should not be

overlooked.

4.2.3.7.1 Verification of lavatory fixtures.

The functional adequacy of the installed fixtures

shall be verified by ~. The design,
number, and placement of lavatory electrical

outlets and the ability of the ventilation system to

remove the odors and dispose of them to the

proper location shall be verified by (b)

VERIFICATION GUIDANCE (4.2.3.7. 1)

a. This verification should be an integral portion

of the full system demonstration discussed in 4.1.

b. The performance of the utility outlet design

and the ventilation system design should be verified

by a test.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.2.3.7. ?. Lavatocy basins. Lsvatory baskta

shall have an indentation on the basin’s upper

surface to hold bar soap. The lavatory basin shall

have [a) (hot and/or cold) potable water

faucets which are spring loaded to shut when

released. The baaitr opening shall be (b)

inches in diameter (or fb) inches

diagonally, if rectangular). There shall be a soap

dispenser adjacent to the basin. See 3.2.2.2 for

liquid waste system requirements.

REQUIREMENT RATIONALE (3.2.3,7.2)

All lavatories need a basin to permit the

crewmembers andlor passengers to maintain their

personal hygiene. For the same purpose, potable

water basina may be needed in applications where

there is no galley or lavatory.

REQUIREMENT GUIDANCE

a. This section should be repeated as necessary to

specify the requirements for each basin, unless alf

lavatory basins must meet the same requirements,

If available, the lavatory basins should be supplied

with both hot and cold water. The faucets should

be spring loaded to close and of a design similar to

those used in the galley (if any).

b. The basin opening should be sized to permit all

personal hygiene operations, including washing of

hands and face and shaving. A means of plugging

the drain to allow a small quantity of water to

collect for the purpose of cleaning and sanitizing

the ASWMS should be provided. If a separate

drain plug is used, then there should be positive

retention when not in use. The strainer should also

be removable to permit periodic clearing and

cleaning.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5),

4.Z. 3.7.2 Verification of lavatory basins. The

lavatory basins’ operation, water supply, drainage,

and maintenance shall be verified by o

VERIFICATION GUIDANCE (4.2.3.7.2)

This verification should be an integral portion of

the full system demonstration discussed in 4.1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).

3.2.3.7.3 Lavatory annunciator panel. An

annunciator panel containing a call switch and a

passenger warning sign with the message, “Return

to Seat” shall be installed. The message shall be

illuminated manually by the crew from the

(a) (crew position) and automatically

upon (a) (emergency conditions). An

emergency call button shall be wired to the

fb) (crew position) to alert the

~ (aircrew and/or medical technician)

and shall be accessible from the toilet seat. The

galfey annunciator panel shall provide the ●
additional functions of (c)

REQUIREMENT RATIONALE (3.2,3.7.3)

Aeronautical emergencies can occur at any time.

Occupants of lavatory compartments need to be

alerted of impending emergency conditions and of

the need to regain their seats as quickly as possible.

There are also other communications required to

and from this facility.

REQUIREMENT GUIDANCE

a. Tbe aircraft command position should be able

to initiatie this warning manually. It may be further

desirable to have automatic initiation due to

conditions such as depressurization, extreme

adverse attitudes, or extreme accelerations and

buffeting.

b. Medical air vehicles should have a call button
in the lavatory to alarm at the medical technician’s

station.
●
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● c. The panel may have additional functions,

based upon the design missions of the air vehicle.

For example, special mission and medical aircraft

may need to have verbal communications to and

from the lavatory compartment(s).

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.2.3.7.3 Verification oflavatory annunciator

panel. Theoperation of the lavatory annunciator

panel and its ability to call crewmembers as

required and wampassen8ers when it is necessary

to return to their seat shall be verified by

VERIFICATION GUIDANCE (4.2.3.7.3)

This verification should be an integral pottion of

the full system demonstration discussed in 4.1.

VERIFICATION LESSONS LEARNED

o Contact the REO for this document (see 10.5).

3.2.3.7.4 Shaving. Each lavatory shall include

provisions for shaving, including razor blade

disposal. This blade disposal shall accept the wide

variety of disposable razors and blades available on

the commercial market.

REQUIREMENT RATIONALE (3.2.3. 7.4)

Shaving is an important aspect of personnel

hygiene, is required by regulation for a correct

military appearance, and is necessary for DVS

prior to important meetings, briefings, or other

occasions when they represent the US

Government.

This

case

REQUIREMENT GUIDANCE

requirement may not be desired for every

where a lavatory is installed, but should be

considered and included whenever possible.

The blade dkposal should be designed to permit

the disposal of all t~es of razor blades. Some older

style disposals would allow the discarding of only

the older, flat, two-sided blades. However, the

disposable blades available on the commercial

market are now a wide variety of shapes and

dimensions. The disposal should be designed to

accommodate all styles which may be used with the

ASWMS.

Each disposal port should have a spring–loaded

cover over tbe opening for disposal. Any opening

intended for the removal of the used blades should

include the biohazard warning shown on figure 8,

since spent blades may be contaminated with the

user’s blood.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.2.3.7.4 Verification of shaving. The ability

of the lavatory to support shaving, including razor

blade disposal, shall be verified by

VERIFICATION GUIDANCE (4.2.3.7.4)

This verification should be an integral portion of

the full system demonstration discussed in 4.1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.2.4 Potable water system. The ASWMS

shall have a potable water system that (d

(is/is not) an integral part of the (a)

(galley, lavatory, and/or aircraft systems). It shall

transfer potable water from the storage container to

the point of service. The system shall be entirely

made of non-corrosive material that shall impart

nn taste nr odors nnr release any chemicals to the

water. The potable water system shall be

completely drained by gravity when not in use, with

no remaining pnckets nf water. The potable water

system shall be designed and constmcted to

prevent (b) (freezing nf the contained

water or damage to the ASWMS due to freezing)

during all extremes of the air vehicle systems’ flight

environment. The potable water system shall be

able to withstand a pressure of (c) psig

during system filling. The system shall withstand,

without damage nr deformation, an ultimate

pressure nf (d) psig. Ground service

connections fnr the potable water system shall be in

accordance with 3.6.1.6.3. All potable water

tanks, lines, inIets, and hoses shall be labelled,

“Drinking Water Only”.

REQUI”REME~ RATIONALE (3.2,4)

Potable water is a basic requirement for the

continuation of life. These requirements should be

included whenever the mission duration requires

drinking water service.

REQUIREMENT GUIDANCE

Water has been characterized by chemists as the

“universal solvent” due tn its ability tn absorb a

wide variety of substances. Since many of the

things that the water may pick up from the

plumbing can give the water a displeasing or even

disgttsting taste nr ndnr, this must be rigidly and

careful] y controlled.

The ASWMS may sit for long periods in storage. If

the potable water plumbing is not completely o

drained during this time, hazardous organisms may

multiply tn unacceptable levels. Then, when the

system is removed frnm storage and placed into

use, personnel could become violently and lethally

ill. Therefore, pockets of water cannot be

permitted to remain in the ASWMS after it is

drained. As a goal, there should be a single point

drain tn remove all water from the system with no

remaining entrapment.

Note there may be more than one potable water

system onboard the aircraft. For example, the

C-17 uses its mm integral system for

crewtnembers, 5-gal insulated jugs for

emergencies, and a “comfon pallet’s” potable

water system for passengers. Examples of typical

potable water systems are presented on figures 14

through 16.

The USPHS Handbook 308 describes guidance on

the design of potable water systems. National

Sanitation Foundation Standard 61, Drinking ●
Water System Componerus - Health Effects,

contains extensive guidance on the selection of

components and material for potable water

treatment systems:

a. Potable water systems may be required for

aircraft with nr withnut galleys or lavatories.

When these units are available, the system may

or may not be an integral pan of the galley, the

lavatory, or other systems.

b. Since the ASWMS may experience

periods of freezing temperatures (in storage

and in operational use), the ASWMS water

system must either prntect the water from these

temperatures or protect itself from damage

from the volumetric expansion of water as it

transforms into ice. This can be accomplished

by a variety of methods, including freeze plugs,

expandable containers, flexible materials, and

so nn. If fragible devices are used, such as

freeze plugs, then there must be positive and ●
obvious indication of tbe device’s condition
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●
and there must no impediment from ready

replacement with common hand tools without

major component or module removal.

c. thing filliig of the system through the

servicing cotmectiona, the preaaure may be

greater than normally experienced during

operation. The SAE AS 1426 recommends

the potable water system be able to withstand

125 lb of pressure. The C-17 galley uses

135 psig whtie the lavatory uses 144 psig.

d. The design ultimate pressure should be

aPPrOfimateiY two times the maxbrmtn
pressure the system till see when operating.

The C-17 lavatory uses 216 psig.

REQUIREMENT LESSONS LEARNED

●
A section of the potable water holding tanks were

located below the water drain line connections on

several military transport aircraft. Sludge collected

in these low areas, which promoted the growth of

bacteria, gave the water a fot.d odor, and made the

water hazardous to personnel. It was very difficult

to purge and clean these holding tanks adequately

to ensure the complete removal of all deposited

sludge.

4.2.4 Verification of potable water system.

The ability of the users to completely drain the

system, both tsnks and plumbing, by gravity shall

be verified by (a) The ability of the

system to maintain the operating pressure and

withstand the filling pressure shall be verified by

~.

VERIFICATION GUIDANCE (4.2.4)

a. The drainage of the system should be

demonstrated during the system-level

demonstrations. No air pressure or other drying

method should be permitted m be blown into the

system. After the gravity drainage is completed, the

system should be disassembled, as required, to

show no pockets of water remain.

b. The operating and filling pressures should be

verified by a system test. In one aircraft, the crew

galley water system filling pressure performance is

tested by raising the system pressure from O to

50 psig in 1 min through the filling connection, and

then decreasing it back to O at the same rate.

c. The demonstration portion of this verification

should be performed as a part of the full system

demonstration of 4.1.

VERIFICATION LESSONS LEARNED

On the C-17, environmental testing to ensure the

system would perform as required under the

condition of extreme cold was considered out of

scope because the technical requirements did not

explicitly state the need for this verification.
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FIGURE 15. Typical lavatory system.
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FIGURE 16. Example of potable water plumbing.
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3.2.4.1 Potable water plumbing. Potable

water shall be supplied to the locations specified in

3.2.1 .1.2.1 at the minimum flow rates specified

thereitt. The system ,shalf use semi-permanent,

non-leaking quick diacorrttecta which are easily

disassembled for cleaning and are not connectable

to the waste system plumbing connectors. At a

single point, the potable water system shall connect

to the waste water system for gravity drainage and

overfill protection. This single aubsyatem cross

connector ahaU be a normally diacomected spool

(with associated valves and check valves) to reduce

theprobabtity of backflow from the waste system

to the potable wster system. If more than one

potable water supply tank ia used in the ASWMS

design, then the system shall be designed to permit

the switching of tanks whileht flight. The potable

water system shaU be routed to avoid water spills

from leaks or condensation. The potable water

supply to passenger usable services shall he

designed to permit crevnuembers to secure the flow

to these devices. A potable water emergency

shutoff valve, witha placard describing ita purpose

and direction of operation to close, shaU be located

at (a) . The potable water system shall

have a relief valve aet to prevent pressures from

exceeding (b) psig at any point in the

system. Additional relief valves shaU be located at

thesupplytothe (b) (equipment) and set

to relieve at ~ psig.

REQUIREMENT RATIONALE (3.2.4.1)

Potable water is a basic requirement for the

continuation of life. These requirements should be

included whenever the mission duration requires

the service of drinkhg water.

REQUIREMENT GUIDANCE

The connectors used throughout the system should

not be able to interface with any of the waste water

system connectors. To do so could permit the

potable water, or a pmtittn of the system, to

become contaminated with hazardous wastes, This

may be accomplished by different sizes of

connectors and pipes; however, various sizes will

also be required to regulate the flow through the

ASWMS. It may be more feasible to use different

connector mechanization or geometry. If used, the

cross connection preventer should be designed to

prevent the user from overriding or bypassing the

protection (i.e., by removing pins or using common

plumbmg reducers).

When not in use, the cross connector spool should

be retained in position, but rotated so the spool is

out of the flow path. A valve will be needed on the

potable water side to prevent the water from

spilling out of the spool connector. A valve will be

needed on the waste water side for the same

purpose, and to ensure that no noxious fumes,

gases, or vapors are permitted to enter the

compartment, A check valve will also be needed

on the waste water side, to pr-vent backflow of

waste water into the potable water system when the

spool is in use.

In the event that water resources become limited

during a mission, the crewmember needs the ability

to control the passenger use of water to conserve

the amount remaining.

An additional requirement levied by the C-135

galley specification was that the potable water

plumbing should not be affected by temperature

extremes of -60 to 100 “F. This was different from

the environmental extremes required of the other

aircraft systems.

a. The emergency shutoff valve should be

located as near as possible to the source of

potable water, as close as possible to the

aircrew station, before branches of the supply

line to other equipment, and as readily

accessible as possible. Additional shutoff

valves should be located at each compartment

serviced by the potable water system.
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b. The refief valve shotdd be set low enough

to ensure the system ia not exposed to any

pressure excursions beyond two times the

operating pressure. Equipment able to

generate excessive pressure, such aS

coffeemakera or water heaters, should also

have pressure relief protection set to a level low

enough to preclude damage to that device.

The C-17 lavatory uses refief valves set at 45 to

55 psig.

REQUIREMENT LESSONS LEARNED

Contact the REO for ttds document (see 10.5).

4.2.4.1 Verification of potable water

plumbing. The distribution of the potable water

shall be verified as described in 4.2.1.1.2.1. The

connectors’ operation (including the cross

connection spool) shaU be verified by (a)

This verification shall include an attempt to

interconnect the potable and liquid waste systems

at aU connectors. The system material and muting

shaU be verified by __@l.._. s~tch~g
between supply tanks, aircraft potable water

connectors interconnecting, and emergency

shutoff shall be verified by [c) The

pressure relief valve (s) should be verified by a

~.

AFGS-87267
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VERIFICATION GUIDANCE (4.2.4. 1)

a, AU connectors which may require operation by

the user or maintainer throughout the life nf the

system should be evaluated during the

demonstrations of 4.1. Similarly, attempta should

be made to connect to the waste system at all

locations where the waste system connectors are

separated during normaI and emergency operation

or maintenance.

b. The adequacy of the system routing may be

verified by inspection of the system and its

drawings.

c. The switching between tanks, interconnection,

and emergency shutoff should be verified by a

demonstration.

d. The operation of the pressure relief valve(s)

should be verified by a test of the system with the

relief valve in 91ace.

●
VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5)
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●
3.2.4.2 Potable water tanks. The

water system shall have a tank(s) to

(a) gallons of potable water.

potable

contain

Potable

water tanks shall contain baffles or other provisions

to prevent surging of the contents, yet shall be

easily accessible for cleaning and sanitization. The

tank opening for cleaning shall require no tools to

operate, shall be (b) inches in diameter

minimally, and shall utilize captive fasteners. If a

non-round opening shape is used, it shall be a size

sufficient to contain a circle of the above diameter.

The tanks shall have a non-spill vent with surge

preventers and shall be removable. A carrying

handle (s) adequate to suppott the weight of the

tank when full shall be included. The tank shall be

insulated to eliminate or reduce condensation. All

interior seams shall be smooth. There shall be a

positive retention device for the tank when in

position. The use of multiple tanks is acceptable.

The tanks shall have a fully cleanable level

indicator that shall be located to maximize its

accuracy. A check valve shall be used in the fill

line, hose, or valve. If a lavatory uses the same

source as the galley, drinking fountain, andlor

e

co ffeemaker, then the amount available for the

lavatory shall be controllable by the crewntembers.

Potable water tanks shall be designed to permit

manual filling by the air m ground crew when

ground support equipment is not available.

REQUIREMENT RATIONALE (3.2.4.2)

A means of holding potable water until required is

necessary for all potable water systems. These

requirements provide the basis for ensuring the

tanks remain usable for the purpose they were

intended.

REQUIREMENT GuIDANCE

It is important that the potable water tanks be

designed both to prevent surging of the contents

and to be thoroughly cleaned and sanitized.

Uncontrolled movement of the water (surging) can

cause damage to the tank and structural supports

and can (for large tanks) affect the flight control

characteristics of the aircraft. A dirty or uncleaned

a

tank can support the growth of hazardous nticro-

organisms which can prove harmful or lethal to

personnel. Surge preventers may be designed both

to be functional and to permit full cIeaning and
sanitization by incorporating moveable or

removable sections or by providing access openings

in the preventers.

A vent is necessary to ensure air is permitted to

replace the water taken from the tank. However,

this vent must have a positive surge preventer in

line to ensure the aircraft maneuvers do not cause

the water to be lost through the vent. This vent

should not be part of the overfill protection since

this could permit the introduction of noxious

fumes, gases, or vapors from an overflow

connected to the waste system.

Those tanks designed to be carried should

incorporate handles to facilitate this process. The

number and location of these handles may vary

dependent upon the operational concept (moving

the tank empty or full), the tank size and geometry,

the number of personnel required to move the

tank, and the anticipated support available for

transporting the tank. If the tank must be lifted into

a position on top of or within the top of the

ASWMS, the handles should be designed to
facilitate this operation.

Retention of the tank when in position must be fully

integrated into the AS WMS design. This

equipment must be able to hold the tank when
completely full of water, throughout the

acceleration environment of 3.2.6.11.

In some applications, a single, large tank may

prove to be too cumbersome or may not fit other

design constraints. Multiple tanks may permit

greater design flexibility and may allow the

producer to meet some other design objectives.

However, whenever multiple tanks are considered,

the additional maintenance and logistics burden

created by multiple tanks should also be

considered. If used, the tanks should be identical

to permit interchangeability and simplify the

logistics required.

A level indicator is necessary to permit the
operator to monitor and ration, if necessary. the

available water. This indicator should be a simple

device. However, all components in the interior of

the tank must be fully cleanable. A remote reading

indicator is desirable but usually is not a firm

requirement.
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The fill line should have a check valve to prevent

backflow into the support equipment or base water

facilities.

The flow of water should be controllable by the

operator to permit rationing, if necessary. This

does not need to be a remote operation, but must

be inoperable by passengers if it is located in the

lavatory.

a. The ASWMS potable water tanks must be

able to contain the amount of water required

by 3.2.1.1.2.1. The C-135 galley was required

to have two removable potable water tanks that

held 10 gal each. A third potable water tank,

located off the galley and in another area of the

aircraft, was to be provided by the Government

(the contractor was responsible only for the

connection to the potable water system),

An insulated jug (MIL-J-25718) and a water

bag (MIL-B-8571) have been used to

augment the existing water SUPPIy in aircraft to

support unusual numbers of crewmembers or

passenger, as necessary for special missions or

operations. However, these should not be used

as the primary source of potable water supply.

When they are used, design consideration must

be given to the collection of drips or small spills

from the bag or jug outlet, A drip pan or catch

basin should be incorporated beneath the

spigot, with adequate volume to contain small

spills and a capacity for easy, periodic

emptying by the crewmembers. The mounting

for these containers should be designed to

withstand the air vehicle accelerations and

shock loads when full. Access to the container

should permit refilling of tbe device while in

flight without removal from the mount.

b. The diameter of the cleaning access

opening is 5 in. in one current potable water

tank, and 4 in. in another. The opening should

be sized and positioned to ensure the

maintenance crewmembers can reach the

entire tank volume during cleaning and

sanitization operations.

REQUIREMENT LESSONS LEARNED

The C-5A 50-gal potable water tank required

removal for cleaning and sanitization. However,

due to the design of this item and its supporting

structure, itwasvery difficult to remove. Although

conscientious crewmembers attempt to perform all

planned maintenance as required, non-flight

critical maintenance that consumes excessive

manhours such as thk can be delayed.

ne C-5B 52-gal tank for the removable troop

compartment galley was stored in the cargo

compartment. Thiacaused thetank to rely upon a

potable water pump topmvide adequate pressure

to the galley and subjected the tank to the

possibility of freezing under some environmental

conditions.

A 5-gaI “Igloos” picnic-style cooler is used to

keep the passenger drinking water cool on some

older airborne galleys. In one case, the cooler

mounting was designed in such a way that the

crevnnembers were unable to open its lid to refill

the cooler (from the potable water tank) with the

cooler mounted imposition for use. In other cases,

norigid mounting was provided. The C-5B galley

provided rigid mounting by including a

compartment for the igloo with foam bumpers.

4.2.4.2 Verification of potable water tanks.

The adequacy of the surge preventers, cleaning

accesses and openings, carrying handles, retention,

fill line check valve, and, supply control shall be

verified by Tbe performance of the

insulation and interior corners shall be verified by

VERIFICATION GUIDANCE (4.2.4.2)

The performance of the surge preventers, cleaning

accesses and openings, carrying handles, retention,

fill line check valve, and lavatory supply control

should be veriiied during the system-level

demonstration of 4.1. The insulation and interior

comers should be verified by inspection of the

finished product and of the drawings.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
o
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3.2.4.3 Potable water pressurization system.

The potable water system shalf provide

(a) psipressure or more at all faucets or

outlets. Fresxrre shall be generated by (a)

(.pneuntatic source, compressor, or pump). The

potsble water PUMP shall require no more than

(b) amperes power at (b) Volts

(b) (direct current or Hertz).

REQUIREMENT RATIONALE (3,2.4.3)

A means of moving the potsble water from the

storage location to the using sites, as required in the

preceding paragraphs, is necessary.

REQUIREMENT GUIDANCE

a. The system must develop adequate pressure to

provide an acceptable flow rate at each outlet. This

may be generated, based upon the system design

criteria, by an elevated tank, by pneumatic

pressure applied to the tsnk, or by a potable water

pump. However, pumps should not be used where

power supply is limited or maintenance of water

flow is critical (as for medical support). The C-20

pressurizes the potable water system either from an

electrically powered compressor or from the

aircraft engine bleed air system.

b. The power requirements for the potable water

pressurization system should be based upon the

available power to the ASWMS and the power

needed by all other ASWMS equipment,

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.2.4.3 Verification of potable water

pressurization system.

VERIFICATION GUIDANCE (4,2.4.3)

This verification should be an integral portion of

the full system demonstration dkcussed in 4,1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).

3.2.4.4 Potable water treatment. The

ASWMS shal be designed to treat non-potable

water to remove thereby making it

palatable and fit for human consumption. It shall

maintain already potable water in a usable

condkion. The ASWMS potable water system shall

meet the non-treatment requirements of

AFR 161-44.

REQUIREMENT RATIONALE (3.2.4.4)

Some treatment of the potable water may be

considered for larger aircraft, especially those

employed for the transport of DVS. Small, infrared

decontamination units are available for limited flow

rates and have been used with considerable success

in commercial aircraft.

REQUIREMENT GUIDANCE

The following National Sanitation Foundation

standards contain extensive guidance on particular

forms of potable water treatment systems:

NSF 41 Wastew.ater Recycle/

Reuse and Water

Conservation Devices

NSF 42 Drinking Water

Treatment Units -

Aesthetic Effects

NSF 53 Drinking Water

Treatment Units -

Health Effects

NSF 55 Ukraviole/

Microbiological Water

Treatment Systems

NSF 58 Reverse Osmosis Drinking

Water Treatment Systems

NSF 60 Drinking Waler

Treatmenl Chemicals -

Health Effects

NSF 61 Drinking Waler System

Components - Health

Effects

NSF 62 Drinking Water

Distillation Systems
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Whatever treatment process is used, if any, it

should not introduce addkional hazards to the

aircraft or its occupants. Chlorine gas should not be

used because it is highly toxic and corrosive. Other

forms of chlorine compounds should be used otiy

with careful attention to the possible imitating,

toxic, and corrosive effects of any leakage or spills

of the substances. Radiation treatments may also

be employed to prevent the transfer of harmful

organisms through the drinking water,

If a treatment is employed, a method of drinking

water testing should also be considered. It is

preferable that this testing be conducted at the

water delivery site.

REQUIREMENT LESSONS LEARNED

The C-5 potable water system required retrofit

with a filter to clean the potable water before it is

dispensed, due to a unappealing discoloration of

the water caused by the potabie water system.

While the water was asfe for drinking, many

personnel were concerned about its quality and

safety and dld not drink as much as they should

have for health ptuposes.

4.2.4.4 Verification of potable water

treatment. The ability of the ASWMS potable ●
water system to meet the requirements of

AFR 161-44 shall be verified by

VERIFICATION GUIDANCE (4.2.4.4)

The ability to perform the non-treatment

requirements of AFR 161-44 and the adequacy of

the system materials may be verified by inspection

of the system and its drawings.

The references listed in 3.2.4.4 Requirement

fMdance for potable water treatment also contain

extensive guidance on the verification of these

systems.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5). ●

I
152

I

Downloaded from http://www.everyspec.com



AFGS-87267

APPENDIX

‘o 3.2.5 Construction

3.2.5.1 Materials, processes, and parts.

Materials, processes, and parts shall be

selected in consonance with MIL-STD-1587,

MIL-STD- 1568, and the requirements listed in

the following subparagraphs.

3.2.5 .1.1 Materials and processes. The

materials used for the ASWMS shall be

commensurate with the operational and

maintenance capability of the system and the Iife

cycle exposure. The ASWMS shall contain no

hazardous materials nor require any hazardous

processes. It shall require no process or material

prohibked by federal, state, or local law. As

amplified by 3.2.5.1.1.1, materials nutritious to

fungus shall be avoided wherever possible and shall

be treated whenever they must be used. Any

honeycomb- or sandwich-type panels used shall

have all edges, cutouts, or holes sealed to protect

the core material and prevent the entrance of

moisture or foreign material, All selected materials

shall not be adversely degraded due m exposure to

aircraft fluids, disinfectant, cleaning or

sanitization agenta, or pressurized cleaning

processes. The following removable modules,

equipment devices, or parts shall be able to

withstand periodic high temperature and pressure

cleaning and sanitization with cleaning agents in

ground kitchen facilities:

REQUIREMENT RATIONALE (3.2.5 .1. 1)

The selection of a particular material must be

commensurate with its intended use, including

loading and environmental conditions.

REQUIREMENT GUIDANCE

Whenever materials are proposed for which only a

limited amount of data is available, the acquisition

activity should be provided with sufficient

background data so a determination of the

suitability of the material can be made. The

allowable structural properties should include all

applicable environmental effects as defined i“
section 3.2.6.

The selection of materials and processing

techniques should be based on comparison

between material properties of candidate materials

and the operational requirements for each

particular application. The requirements contained

in MIL-STD-1568, AFSC DH 1-2, and

MIL-STD-1587 should be adhered to.

The word “materials” includes surface finish or

construction material (such as paint, glue, or

laminates). The word ‘(processes” includes all

sealing, treating, and joining methods. Processing

shall not contribute to the degradation of the

properties of the materials in the operating

environment.

The SAE Aerospace Material Specification 1450

defines the performance requirements for

insecticides and disinfectants which will meet the

regulations of the US Department of Agriculture

and the World Health Organization. The AS WMS

material must be capable of repeated exposure to

these chemicals. The C-5 troop compartment

toilet listed nine commercial sanitation chemicals

with which the system had to maintain

compatibility. While these particular chemicals are

no longer available (and therefore not listed here)

thk method of specifying a wide variety of

sanitation chemicals may have merit for a

panictdar developmental acquisition.

Information on the reduction of fire hazards is

contained in MIL-F-87168, Fire and Explosion

Hazard Protection Systems, Aircraft, General

Specification for.

REQUIREMENT LESSONS LEARNED

Residue from chemical softeners used in the

forming of thermoplastic materials has been known

to contribute to abnormally rapid development of

bacteria in aircraft water systems.
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On the C-20B, lens covers over lights located

above the galley range top were warped by the heat

from the cooking surfaces. Design modifications

added cooling holes to the lenses and relocated the

lights away from the beat source.

A hydroscopic adhesive was used in the
cottstmction of some honeycomb panels for

aircraft. The ,moisture absorption caused

delamination of the panels. This is futther

complicated in the ASWMS design by the creation

of a site for the growth of hazardous organisms

(AFLCIAML Lessons Learned Program #10541).

A non-hazardous cleaning compound that has

shown some ability to clean all areas of aircraft

systems effectively, including galleys, is Calla 800@

(NSN 6850-01184-3182) (AFLC/AML Lessons

Learned Program #9056),

4.2.5 Verification of construction

4.2. S. 1 Verification of materials, processes,

and parts

4.2.5 .1.1 Verification of materials and

procesaep. The ability of the ASWMS materials to

meet the operational and maintenance
requirements of the system shall be verified by

(a) The acceptability of the structural

properties shall be verified by (b) The

ability of required removable modules, equipment

devices, or parts to withstsnd petiodlc Klgh

temperature and pressure cleaning with cleaning

and sanitization agents shall be verified by

(c) The absence of hazardous materials

and processes; of processes or materials prohibited

by federal, state, or local laws; of materials

nutritious to fungus; and of materials which may be

degraded due to exposure to aircraft fluids,

disinfectattta, cleaning or sanitization agents, or

pressurized cleaning processes shall be verified by

[d) The sealing of all edges, cutouts, or

holes in honeycomb- or sandwich-type panels

shall be verified by (d)

VERIFICATION GUIDANCE (4,2.5.1.1)

The early verification of the materials selected for

use in the ASWMS helps keep the weight and cost

of the system down while meeting operational and

maintenance performance requirements.

The materials to be used in each of the structural

components need to be identified as early in the

program as practical. Proper selection of material

properties may be verified within the strength

analyses, which typically call out the allowable and

references.

a. The overall performance of the ASWMS

in the air vehicle and aeronautical

environment for which it was designed should

be verified as an integral portion of the systems

demonstration of 4.1.

b. Material ,with limited data should be

verified bya test, demonstration, or analysis, in

that order of preference and based upon the

available information. For those materials with

sufficient data to permit a thorough analysis,

the verification should be performed as an

analysis.

c. The ability of tbe removable modules or

parts to meet the environment of the cleaning

and sanitization process should be verified by a

test or demonstration of the item in the

cleaning system.

d. All other verifications in this section may

be performed by an inspection of the drawings

or the actual delivered product,

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).

●

✎

●
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● 3.2.5. L 1.1 Materials in contact with food

arrd/or water. AU materiafs used where they may

contact sustenance shall not contain or pass any

odor or flavnr nor hazardous or toxic chemicals

(such as lead or cadmium) to any food, water, or

other drink. There shall be no material used in

contact with food nr water that will support

chemical reactions with any sustenance, suppon

the growth nf futtgus, or attract insects. Alf material

used in contact with food or water shall nnt etch,

pit, crack, or have any other structural, visual, nr

performance deterioration. Chemical softeners

shall not be used in the bending or forming nf

thermoplastic materials. All potable water line

materials shall be suitsble for use with super

chlorinated water. All materials will be selected to

maximize nr ensure easy cleaning and sanitization.

No hygroscnpic material shall be used. Flexible

lines shall not be convoluted, but shall have

stainless steel fittings.

REQUIREMENT RATIONALE (3.2.5.1.1.1)

Unless properly designed, food and/or water may

e

form unique environments which may interact with

common aircraft materials. They may react with

the materials to make these unsuitable for further

use, they may react with the fnod and make it unfit

for human consumption, or they may create

unsanitary or unhygienic conditions.

REQUIREMENT GUIDANCE

Food includes all fnrms of sustenance used by

aircrew members.

A disinfectant used to sanitize food service

equipment when adequate hot water is not

available is described in MIL-D-11309. All

equipment which may cnntact food or water should

be able to sustain repeated exposures to this

chemical, as described in the referenced

specification.

To ensure nn pockets of water remain to freeze or

to permit the growth of micro-organisms, the

interior of all pntable water lines and equipment

shnuld be srrtnotb walled. In the past, requirements

were laid that flexible pntable water lines should be

polytetrafluoroethylene (PTFE) lined.

The following National Sanitation Foundation

standards contain extensive guidance on the

sanitary design selection of food service materials:

NSF 14 Plastics Piping Components

and Related Materials

NSF 35 Laminated Plastics for

Surfacing Food Service

Equipment

NSF 51 Plastic Materials and

Componems Used in Food

Equipment.

REQUIREMENT LESSONS LEARNED

Cnntact the REO for this document (see 10.5).

4.2.5 .1.1.1 Verification of materials in

cnntact with fnod andlor water. The absence of

materials in cnntact with any food, water, or other

drink that may cnntain or pass any odor. flavor, or

hazardous or tnxic chemicals; that will support

chemical reactions due to this contact; that will

suppon the growth of fungus; that attracts insects;

that may etch, pit, crack, or have any other

structural, visual, or performance deterioration

due to this contact; or that is hydroscopic shall be

verified by The compatibility of

potable water line materials with super chlorinated

water shall be verified by

VERIFICATION GUIDANCE (4.2.5. 1.1. 1)

Wherever these performance requirements have

not been previously verified in a sufficiently similar

environment and use, they should be verified by

properly designed tests and demonstrations.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.2.5 .1.1.2 Materials in contact with human

or liquid waates. No aluminum or porous

materiala shall be used in direct contact with

human waste. AU materials for handling wastes

shall be acidprnof and shall have comers with a

minimum radius of inch. Flexible
lines shall not be convoluted.

REQUIREMENT RATIONALE (3.2.5. 1. 1.2)

Unless properly designed, liquid wastea may form

unique environments which may hrteract with

common aircraft materials and systems. They may

react with the materials to make these unsuitable

for further use or they may further decompose and

create unsanitary or unhygienic conditions.

REQUIREMENT GUIDANCE

Aluminum and other materials subject to corrosion

will react to the highly acidic conditions of human

waste, Porous materials, such as wood, should not

be used on any interior part of the system in

contact with waste, due to the entrapment of the

waste in the material.

The largest acceptable radius should be selected to

! ensure no waste is trapped in the interior comers of

the system.

All plumbing lines and devices should have smooth

walls to ensure no waste clings to the interior of a’
waste lines. Flexible waate lines may be either

PTFE or silicon lined.

REQUIREMENT LESSONS LEARNED

Urine and other forms of human liquid waste are

extremely corrosive. It has been estimated that

over two million dollars have been spent in the

repair ofC-141 bilges due to the corrosion-caused

leaks of waste products into the bilge areas. The

mechanisms of increased corrosion due to human

liquid wastes and the use of specially formulated,

non-toxic chemicals to inhibit bilge corrosion are

discussed in AFWAL-TR-81-41 86.

4.2.5 .1.1.2 Verification of materials in

contact with human or liquid wastes. The

absence of aluminum or porous materials, the use

of acidproof materials, the radius of comers, and

the flexible lines (including the lack of

convolutions) shall be verified by

VERIFICATION GUIDANCE (4.2,5, 1. 1,2)

@
These requirements should be verified by

inspection of the ASWMS drawings and of the

delivered final product.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5)

●
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●
3.2..5. L 1.3 Flammable materials. Combustible

materials shall meet the requirements of

FAR 25.853 and FAR 25.1359. All materials shall

be selected to minimize the density and toxicity of

the smoke produced when burned. All materials

used shall be burn resistant and/or self

extinguishhug as required by FAR Part 25. Textile

materials, such as draperies, curtains, coated

fabrics, and insulation, shall have a maximum after

flame time of see, a maximum burn

length of inches and a maximum

flame time of drippinga of seconds

when tested in accordance with Part I of

FAR Part 25.853 (b), Appendix F.

REQUIREMENT RATIONALE (3.2.5.1. 1.3)

In any aeronautical mishap or emergency situation,

there is the possibility a fire will occur. A fire

onboard an aircraft places the occupants in

extreme danger and therefore must be avoided by

all means, especially by designing all systems to

limit the spread of any fire.

●
REQUIREMENT GUIDANCE

Military Standard 1807 contains ~ertinent

guidance and lessons learned on the selection of

materials for use in aircraft interiors.

The C-17 lavatory specification requires the

flammability performance as described in table IV.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.2.5 .1.1.3 Verification of flammable

materials. The density and toxicity of the smoke

produced when tbe material is burned shall be

verified by The burn resistance

andlor self-extinguishing capability of the

materials shall be verified by The

flame time, burn length, and dripping flame time of

textile materials shall be verified by

VERIFICATION GUIDANCE (4.2.5. 1. 1.3)

Whenever acceptable test data is available to

describe the required performances, it should be

analyzed to verify compliance with the

performance requirement. However, when only

insufficient or uncertifiable data is available, then

the material must be tested to ensure its

performance will meet the requirements.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).

TABLE IV. Material flammability.

Average for 5 specimens Any 1 specimen

After Flame 7ime 5 10
Burn Length 8 10
Flame 7ime (Drippings) 5 10
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3.2.5 .1.1.4 Corrosion control. The ASWMS

shall withstand the natural and induced

environments of 3.2.6 and of the sustenance and

wastes of 3.2.1.1 and 3.2.2,1 for the design life

cycles without producing corrosion products which

are unsanitary, unhygienic, difficult to clean,

uneconomical to repair, difficult to inspect, or

unacceptable due to low residual strength or poor

aesthetics.

REQUIREMENT RATIONALE (3.2.5. 1. 1,4)

Corrosion prevention systems must be effective for

minimum periods of service usage to minimize the

life cycle costs associated with corrosion damage

inspection and repair. Corrosion prevention

measures are required to minimize the impact of

corrosion problems on the durability and

maintenance costs over the lifetime of the

ASWMS.

REQUIREMENT GUIDANCE

All materials and processes should be selected to

prevent corrosion. All surfaces should be treated or

covered as necessary to prevent corrosion in the

environments of 3.2.6 or due to contact with waste

or sustenance material. Confined areas, open

panels cores, and inaccessible cavities should be

permanently sealed.

Corrosion due to the contact of dissimilar metals,

as defined in MIL-STD-889, should be avoided by

using metals with similar electrochemical potential.

If due to other design constraints dissimilar

metals or other corrosion generating material

combhations (such as salt and metal) must be used

near one another, intimate contact should be

avoided by the use of insulation that separates the

two materials. The treatment of porous materials

for flame resistance or any other process should

not permit the material to retain salts or other

corrosive products.

Corrosion inhibitors specially formulated for the

protection of bilges under galley or lavatory

equipment are discussed in AFWAL-TR-81-4186.

REQUIREMENT LESSONS LEARNED

Cokrosion has occurred in closed hollow structural
members when drain holes were not provided.

However, due to the use of water and cleaners on

and about ASWMS material, any drain holes must

be covered or otherwise designed to prevent them

from becoming a site for the introduction of

moisture into any closed hollow members. These

holes can also be used to permit periodic inspection

of the member to ensure no internal corrosion is

occurring (AFLCIAML Lessons Learned Program

#761).

A plywood floor induced corrosion in metal

members supporting this floor. Wtthout a sealant

or other treatment, the plywood holds enough

water to create the corrosion. Plywood in contact

with metal should be avoided in the design

(AFLCIAML Lessons Learned Program #760).

Thin panels, used for their light weight and

durability, became deformed and allowed water to

become entrapped. The use of sealants in an

attempt to solve this problem deformed the panels

further and permitted additional moisture to

collect. The panels and sealant must be carefully

designed to ensure that corrosion is prevented

(AFLCIAML Lessons Learned Program #644).

The Alr Force Corrosion Prevention and Control

(CPC) program is located at the Air Force

Corrosion program Office (AFCPO) at

Warner-Robins AFB GA and is the focal point for

the development and sttppon of data on corrosion

prevention. They may be contacted at (9 12)

926-3284 or FAX (912) 926-6619 (AFLCIAML

Lessons Learned Program #8001 4).

Waste fluids have leaked through cargo

compartment floors and caused corrosion in the

bilge areas. Material selection and protective

coatings have been identified as major methods to

reduce this maintenance problem. Also, the use of

seals at all fasteners was discussed (AFLC/AML

Lessons Learned Program #1071).
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4.2.5 .1.1.4 Verification of corrosion control.

The ability of the ASWMS to control corrosion itr

the entiottrttents of 3.2.4 or due to contact with

waste or sustenance material shaU be verified by

VERIFICATION GUIDANCE (4.2.5.1. 1.4)

The corrosion prevention measures should be

developed in accordance with the requirements of

MIL-STD-1568. Military Standard 810 may also

be used to develop environmental performance

verifications.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).

3.2.5 .1.1.5 Surfaces. AU surfaces shall be

designed to be easily and completely cleaned and

sanitized with a damp cloth, soap, and water.

During normal use for the lifetime of the ASWMS

in the environments of 3.2,6, all surfaces shall be

scuff, chip, crack, scale, dent, and scratch

resistant; shaU be free of cracks, crevices, and

other recesses; and shall not erode. Floors and

walkways shall be covered with a non-skid surface

with” a non-skid lifetime of in the

environments of 3.2.6 and for the service life of

3.3. Surfaces exposed to view shall be covered as

appropriate to render them Surfaces

not exposed to view or imccessible for

maintenance and cleaning shall be painted or

treated for positive prevention of hidden corrosion.

AU equipment, structures, and surfaces at floor

level shall be protected from damage by the users’

boots and shoes by a kickplate.

REQUIREMENT RATIONALE (3.2.5. 1. 1.5)

The surfaces of the ASWMS must maintain their

aesthetic, safety, and functional capabilities

throughout the life of the equipment.

REQUIREMENT GUIDANCE

If not protected, floor-level mounted equipment,

structures, and surfaces may be damaged. Damage

may be superficial, such as small dents, scrapes, or

marking of the surface which detract from the

appearance of the ASWMS. Or the damage maybe
more serious, such as loosened connectors, broken

equipment, or compromised performance. Either

level of damage is unacceptable and must be

prevented by the addition of appropriate

kickplates.

The kickplates’ design and installation must not

reduce the effectiveness of any component of the

ASWMS in meeting its design requirements. In

particular, accessibility to equipment for cleaning,

maintenance, or repair cannot be limited.

Floors should maintain their non-skid

characteristics even when wet to prevent a

crewmember or passenger from slipping and

thereby injuring himself. The blank should be

completed to require the surfaces to be

aesthetically pleasing or camouflaged, as best suits

the design mission of the aircraft system.

The following National Sanitation Foundation

standards contain extensive guidance on the

sanitary design selection of surface materials:

NSF 35 Laminated Plastics jor

Surfacing Food Service

Equipment

NSF 52 Supplemental Flooring.

REQUIREMENT LESSONS LEARNED

When the original E-3A carpets began to wear

excessively, a replacement carpet was developed

from a tougher material with the same color and

pattern combination. However, due to the visual

properties of the new material, the pattern was

much more noticeable. Some crewmembers, when

looking down the corridor, had difficulty walking

on the carpet because of the optical illusions it

created. This colorlpatternlmaterial combination

had such a strong influence on these crewmembers

that it was designated as having a negative impact

on the mission effectiveness and had to be

replaced.
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4.2.5 .1.1.5 Verification of surfaces. The

cleanability, scuff, CKIP, dent. and scratch

resistance; non-skid capability; and

non-susceptibility to cracking, ch]pping, scaling,

or eroding due to age or extremes of environmental

conditions of all surfaces shall be verified by

The presence and effectivity of

kickplates shaU be verified by

VERIFICATION GUIDANCE (4.2.5. 1. 1.5)

Thk verification should be performed as an

inspection of the drawings and of the delivered

product. Inspection of the drawings alone could

permit the incorporation of unintended

undesirable performances.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).

3.2.5.1.2 Parts. With the exception of the

water basin drains, traps for food particles, liquids,

or condensate shall be eliminated. Modular

component construction shall be utilized wherever

feasible. The removal of parts, components,

equipment, modules, or combinations of the

foregoing shall not adversely affect the

performance of aU remaining unrelated portions of

the ASWMS. Standard military or commercial

parts shall be used, wherever practicable and

whenever they meet the performance

requirements, in the following order of

precedence:

REQUIREMENT RATIONALE (3.2.5. 1.2)

The ASWMS’ parts have unique requirements

which must be met to ensure the system will meet

its design mission.

REQUIREMENT GUIDANCE

The SAE AS 1426 recommends the following order

of precedence for standard parts: 1) parts

recognized as industry standards for the intended

use, 2) military standard parta, 3) other parts

commonly used and recognized by the aircraft

industry, and 4) manufacturer’s standard parts.

The last alternative, which should be used only

when parts from the preceding choices cannot

meet the necessary performance, should be the

design of a new part.

REQUIREMENT LESSONS LEARNED

Commonality with existing systems should be

maintained wherever feasible. However, this

requirement must be tempered with an objective

assessment of that part’s ability to meet the

performance criteria of the overall system in the

environment and its ability to perform the required

mission tasks. For example, the C-5B oven’s initial

design was to be common with the C-5A.

However, that design could only accommodate a

meal size and type that was no longer available in

military or commercial systems.

4.2.5.1.2 Verification of parts. The ability to

use commercial components to replace failed or

obsolete parts, the use of modularity in the design,

the ability of the remainder of the ASWMS to

function with parts or modules removed, and the

use of standard parts shall be verified by

VERIFICATION GUIDANCE (4.2.5. 1.2)

These requirements can be verified through an

inspection of the drawings and of the delivered

items.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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●
3.2.5 .1.2.1 Radii. All external edges formed

by the meeting of two planes shall he rounded with
a radius of no less than inch. Internal

corners formed hy two planes shall also be rounded

with a radius of no less than inch. All

external comers or protmsions formed by the

meeting of three ormoreplanes shall be rounded

with a radius of no less than inch,

Internal comers forrnedby three or more planes

shall also he rounded with a radius of no less than

inch.

REQUIREMENT RATIONALE (3.2.5, 1,2. 1)

Limitation on the radius of external corners is

needed to remove personnel hazards (cuts,
. bruises, etc. ) and equipment hazards (cut lines,

abraded lines, tears, etc.). Internal corners need

radii to prevent the accumulation of food waste

(crumbs, spillage, etc.) and to permit more

thorough cleaning and sanitization.

REQUIREMENT GUIDANCE

As a minimum, all sharp edges should be broken

● and free of burrs and irregularities.

The SAE AS 1426 recommends a minimum

spherical radius of 0.375 in. for internal corners

(three or more planes) in all areas subject to food

spillage (such as counters and food storage areas).

This is to minimize the cleaning and sanitization

effort required and the health hazard associated

with unkept food panicles.

Furthermore, the SAE AS 1426 recommends

external corners (two or more planes) have a

radius (or spherical radius) of 0.25 in. minimum to

reduce the hazard of personnel injury.

National Sanitation Foundation Standard 2.

Descriptive Details - Food Service Equipmenl,

provides detailed information on the use of radii in

the design and construction of equipment to meet

the applicable sanitary requirements.

REQUIREMENT LESSONS LEARNED

The weapons bay doors of an aircraft experienced

multiple instances of equipment damage and the

operators suffered numerous injuries due to sharp

comers and protrusions (AFLCIAML Lessons

Learned Program #J 0734).

4.2.5 .1.2.1 Verification of radii. The use of

radii on all corners and edges shall be verified by

VERIFICATION GUIDANCE (4.2.5.1.2.1)

This requirement may be verified by an inspection

of the drawings and of the delivered system.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.2.5 .1.2.2 Retention and latches. All doors,

drawers, compartments, removable components,

modules, carts, insert equipment, folding andJor

extending components, andlor bins shaU have

latches to prevent inadvertent opening or closing.

This requirement shall be met throughout all

(normal andlor emergency) aircraft motions,

vibrations, shocks, and accelerations, with the

device loaded to the maximum design limit. These

latches shall be positive acting in both the opened

and closed positions and shall operate without

tools. ‘f%eresballbea (tactile, aural,
or visual) indication of thelatch holding the item in

both positions. Latches or other retention devices

shall be used for the (item name) to
hold it in the (Openlclosedlextendedl

etc. ) position. When the size of an object, its

anticipated path of travel, ita location, or other

circumstance of itsdesign permit it to be a possible

and immediate hazard to personnel, secondary

latches or retention shall also be used.

REQUIREMENT RATIONALE (3.2.5.1.2.2)

The individual elements of the ASWMS must not

create hazards to the user during use. To do so,

they must not bepermitted to open, close, or move

about during aircraft motion due to maneuvers or

environmental factors.

REQUIREMENT GUIDANCE

Retaining devices should be provided for every

loose or movable item which by its motion could

cause personal injury or impede an emergency

evacuation.

The SAE AS 1426 recommends the addition of

secondary restraints for all carts, modules,

containers, doors, drawers, folding equipment, or

other insert or moveable item where the preceding

condkions apply.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10,5).

4.2.5 .1.2.2 Verification of retention and

latches. The adequacy of the retention devices

and systems design shall be verified by

VERIFICATION GUIDANCE (4.2.5.1,2.2)

This requirement should be verified by test or

demonstration. Heavier items which thereby

contain more inertia, and containers which may

spill and thereby increase operational hazards,

should be tested to ensure the retainer can prevent

the inadvertent motion of the items during the

anticipated aircraft motions.

‘f-ids requirement should be verified

during environmental verification (4.2.6,11,

Acceleration; 4.2.6.12, Vibration; 4,2.6,13,

Acoustic noise; 4.2.6,14, Shock; 4.2.6,15,

Otmfire) and by demonstration. Demonstration(s)

should be performed as part of the full system

demonstration of 4.1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5),

●
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o 3.2.5 .1.2.3 Joints All joints shzdlbe smooth,

even, and sealed to prevent entrapment or

entrance of Iiqtrfda, foodstuffs, nr vermin. The

surface color of joints shall blend with the adjoining

surfaces. The surface of joints shall not be tacky or

adhere to normal dirt and dust and shall be easily

cleanable. The bottom edge of galleys and

lavatories shall be sealed to prevent the entrance

and accumulation of dirt, liquids, foodstuffs, or

vermin under the tit.

REQUIREMENT RATIONALE (3,2.5. 1.2.3)

Joints and seams between adjacent materials must

be properly designed to ensure the ASWMS

. remains sanitary throughout its life.

REQUIREMENT GUIDANCE

National Sanitation Foundation Standard 2,

Descriptive Details - Food Service Equipment,

provides detailed information nn the use of radii in

the design and construction of equipment to meet

●
the applicable sanitary requirements.

REQUIREMENT LESSONS LEARNED

Contact the REO fnr this document (see 10,5).

4.2.5 .1.2.3 Verification of joints. The joints’

construction and performance shall be verified by

3.2.5 .1.2.4 Removable panels, doors,

drawers, and work surfaces. All panels, doors,

drawers, and work surfaces shall be flush to the

adjoining surfaces when stowed or closed. They

shall be retained in both the open and closed (or in

use and stored) positions, shall be designed for

misuse (e.g., personnel standing on drawers), and

shall operate smoothly without binding when filled

to their design load.

REQUIREMENT RATIONALE (3.2.5. 1.2.4)

Portions of the ASWMS may be removable to

permit access or to establish a temporary

capabiity.

REQUIREMENT GUIDANCE

When these capabilities are not necessary for the

specific design approach, this requirement should

not be included in the specification.

REQUIREMENT LESSONS LEARNED

Items which require retention must do so in the

environment to which they will be exposed during

operations (AFLCIAML Lessons Learned Program

#1 1430).

4.2.5 .1.2.4 Verification of removable panels,

doors, drawers, and wnrk surfaces. The

construction and performance nf panels, doors,

drawers, and work surfaces shall be verified by

VERIFICATION GuIDANCE (4.2.5 .1.2 .3)

Thk requirement maybe verified by an inspection

of the drawings and of the delivered system.

VERIFICATION LESSONS LEARNED

Contact the REO fnr this document (see 10,5).

VERIFICATION GUIDANCE (4.2.5. 1.2.4)

These requirements should be verified by

demonstration and inspection. The demonstration

portion of this verification shnuld be conducted as

an integral portion of the system demonstration of

4.1.

VERIFICATION LESSONS LEARNED
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3.2.5.2 Spill. control. Work surfaces and

equipment shall be designed to capture accidental

spills, condensation, overflows, or seal leakages.

Overflow tobes and drip pans shall be used.

REQUIREMENT RATIONALE (3.2.5.2)

Spills onboard aircraft are a major source of

hazards to equipment and personnel and therefore

must be prevented by design.

REQUIREMENT GUIDANCE

This requirement should be included wherever
liquids are handled or stored in the ASWMS

desigtt. All possible sources of spills of any liquid

should be considered. This could include potable

water, cooking grease and oil, lubricants, waste

liquids, etc.

REQUIREMENT LESSONS LEARNED

During an early design review for a passenger

galley, it was discovered that the “Igloo@” cooler

for supplemental potable water for passengers was

mounted without provisions to catch the drips and

spills from the serving valve.

4.2.5.2 Verification of spill control. The

ability of work surfaces and equipment to capture

accidental spills, condensation, overflows, or to

seal leakages shall be verified by

VERIFICATION GUIDANCE (4.2.5.2)

This verification should be conducted as an integral

portion of the demonstrations of 4.1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10,5).

3.2.5.3 Lighting. All work surfaces and control

panels shall have adequate illumination without

glare. Lighting shall be designed for rapid

replacement of lamps without tools and with

retention of all fasteners and parts. Lighting

fmtures shall be designed tith a protective cover

and shall not form shadows over work surfaces

when user is in place. Fluorescent lighting ballast, if

used, shall have built-in thermal protection.

Lighting shall be as required by AFGS-87240.

REQUIREMENT RATIONALE (3.2.5.3)

Overhead lighting alone cannot be relied upon to

provide adequate light for operations with the

ASWMS equipment. Both the galley and

lavatory-type equipment can present hazards to

the user if inadequate lighting is provided.

REQUIREMENT GUIDANCE

‘f’he SAE ,4RP 712 describes detailed

recommendations for galley lighting.

design

Recent research has demonstrated the red lighting

previously and frequently required for night

adaptation in military systems does not effectively

increase a user’s ability to see at night after

exposure to interior lighting.

REQUIREMENT LESSONS LEARNED

One aircraft requires twelve different types of light

bulbs at two different voltages for the

instrumentation. The number of light bulbs should

be minimized within the constraints of the human

factors engineering requirements (AFLCIAML

Lessons Learned Program #232).

4.2.5.3 Verification of lighting. The lighting at

all work surfaces and control panels shall be

verified by The replacement of

lighting shall be verified by The

ability to provide this light without shadows shall be

verified by Thermal protection for

fluorescent lighting ballast shall be verified by

VERIFICATION GUIDANCE (4.2.5.3)

The presence of adequate lighting without shadows

and the replacement of light elements should be

verified by demonstrations. The thermal protection

of the lighting system elements should be verified

by test.

The demonstration portions of this verification

should be conducted as an integral portion of the

full system demonstration of 4.1.

VERIFICATION LESSONS LEARNED

Contact the REO for thk document (see 10.5).

o
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3.2.5.3.1 Light fixture, emergency. The

lavatory and all enclosed spaces shall have a

ceiling-mounted emergency light that shall

produce a minimum illumination of

footcandles on the floor and the door handle. The

light shall automatically operate upon the following

conditions:

REQUIREMENT RATIONALE (3.2.5.3. 1)

Enclosed spaces, such aa lavatories, require

emergency lighting to permit the occupant to

perform his mission or to escape during a loss of

electrical power to the normal space lighting,

REQUIREMENT GUIDANCE

Thk requirement should be vmitten as

recommended by AFGS-87240,

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.2.5.3.1 Verification of lighting, emergency.

The illumination magnitude at the required

positions and the automatic operation shall be

verified by

VERIFICATION GUIDANCE (4,2,5.3. 1)

This requirement should be verified as

recommended by AFGS-87240,

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).

3.2.5.3.2 Light fixture, normal. Normal white

lighting of a minimum illuminance of

footcandles shall be provided in the

The light switch for the normal light shall be

(a two-position hand switch, a

variable intensity control, or an integrable part of

the door lock system). If a part of the door lock

system, it shall be wired to turn on when the door is

locked. In either case, it shall be a two-pole switch.

The normal lighting (shall/shall not)

be compatible with night vision systems, as

described by

REQUIREMENT RATIONALE (3.2.5.3.2)

Adequate lighting should be provided to permit the

use of all ASWMS equipment under normal flight

conditions.

REQUIREMENT GUIDANCE

This requirement should be written as

recommended by AFGS-87240.

The SAE AS 1426 recommends a minimum normal

lighting level of 5 fc lighting at floor level, 10 fc at

counter level, and 20 fc at control panels.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10. 5).

4.2.5.3.2 Verification of light fixture, normal.

The illuminance, location, and control of normal

lighting shall be verified by

VERIFICATION GUIDANCE (4.2.5.3.2)

TMs requirement should be verified as

recommended by AFGS-87240.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.2.S.4 Electrical distribution. Electrical

power systems ahafl be desigtted in accordance with
requirement (a) of MIL-STD-454, shall

.be fully compatible with the aircraft electrical

power system, and shall safely support the

simukaneoua maximum power operation of all

equipment. The electrical power provided shall be

as described in 3.6.1.3 and the electrical

connections to the air vehicle shall be as described

in 3.6,1.6.1. Insulation resistance shall be greater

than (b) megaohma forthe environmental

conditions of section ~. The ASWMS

assemblies’ shafl be able to withstand, without

damage or breakdmvn, a minimum of (c)

aPP1icatiOns, ~ minutes in duratiOn. Of

~ VOIB ~ (alternating
currentldirect current) at [c) Hertz

between parallel connected terminals and the case

with a leakage of no more than (c)

milliamperes. All non-conductive finishes shallbe

removed from both contact surfaces of materials in

the electrical or ground path to ensure the

continuity of the electrical bondhg. Electrical

equipment (such as motora, terminals, lights, etc.)

shall be isolated andku’ protected from lint,

moisture, aerosol spray, soap, cleaning and
sanitation agenta, and other hazard sources. See

3.6.1.1 for electromagnetic and electrical

interference requirements, 3.6,1.3 for electrical

power requirements, and. 3.6.l.6,1 for electrical

connectors interface requirements.

REQUIREMENT RATIONALE (3.2.5.4)

Many of the devices used by and with the ASWMS

will need electrical power to operate. The

preceding requirements should be included to

ensure the safe use of these devices despite the

presence of conducting liquids,

REQUIREMENT GUIDANCE

In applications where more than one item with high

power consumption requirements are instaUed in

the ASWMS, but are not intended for concurrent

operation, a selector switch in the distribution

panel should be included. Thk stitch would permit

the use of one or the other item, but not their

concurrent use.

a. lltisblankshouldbe completed by listing

the appropriate requirement numbers from

MIL-STD-454 for the system under

development. The following is a sample of the

types of requirements addressed. Mi[itmy

Standard 454 must be referenced during

requirement selection to ensure proper and

complete specification.

Requirement

W

1 Safety Design Criteria–

Personnel Hazards

8 Electrical Overload

Protection

9 Workmanship

25 Electrical Power

’27 Batteries

28 Controls

37 Circuit Breakers

50 Indicator Lights

52 Thermal Deaign

55 Enclosures

58 Switches

62 Human Engineering

74 Grounding, Bonding

and Shielding

Many other requirements are also contained in

MIL-STD-464 and may be pertinent to a

specific design. Further tailoring of individual

requirements may be accomplished by

specifying particular paragraphs within a

requirement,

b. The C-17 lavatory specification requires

the electrical system provide 20 ma of

insulation resistance at 500 t50v DC for

1 min in all required environmental

condhions,

c. The C-17 lavatory specification also

requires the electrical system withstand ten

l-rein applications of 1,250V AC at 60 or

400 Hz with a leakage less than 0.5 mA,

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).
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4.2.5.4 Verification of electrical distribution.

The capacity of the electrical power system and ita

compatibihty with the aircraft electrical power

system shaU be verified by ~. The

desigtt of the electrical connections to the air

vehicle shalfbe verified asdescribed in4.6.l.6.l.

The inaufation resistance sbaIl be verified by

measuring the resistance when exposed to

Volta DC for minutes

between aff mutually isolated circuits. The ability of

the ASWMS assemblies to withstand high voltages

as required shall be verified by . The

electrical grouncjirtg of the ASWMS shall be

verified by Protection of electrical

equipment from sources of hazard shall be verified

by

VERIFICATION GUIDANCE (4.2.5.4)

Due to the potential for severe consequences if an

electrical short circuit should develop, all these

requirements should be verified by a test of the

delivered product.

●
VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).

3.2.5.4.1 Electrical control panels. A control

panel for all ASWMS equipment shall be located

near the systems it powers. ft shall be located away

from steam, condensate, and liquids. It shall

contain all power switches, warning lights,

indicators, resetable circuit breakers, and timers. It

shall also contain a master circuit breaker for all

equipment controlled from this panel. The

ASWMS compartments’ light switches and utility

outlet circuit breakers shall also be contained

herein. All controls shall be prominently marked to

indicate the purpose of the control, the range of

controls, and the device powered or controlled. As

a goal, there shall be a single master control panel.

If not readily visible to any occupants, a placard

shall be used to indicate the location of the Iddden
control panel(s).

REQUIREMENT RATIONALE (3.2.5.4.1)

A control panel provides a centralized position for

alf equipment controls, preventa their inadvertent
operation, and protects them from the liquids used

in operation of the ASWMS.

REQUIREMENT GUIDANCE

On the C-135, the control panel contained: one

two-position main power switch, two timers for

food warming cups, two onloff indicator lights for

the food warming cups, one two-position switch for

the work surface lights, circuit breakers for each

item of insert equipment, one two-position switch

for the co ffeemaker, and two two-position switches

for the ovens.

REQUIREMENT LESSONS LEARNED

Fuses for equipment that frequently blows fuses

need to be readily accessible. One piece of support

equipment that had fuses to protect motors when

dte item jammed required the removal of twenty

bolts for access. Since this item jammed frequently,

there was considerable wear on these bolts

(AFLCIAML Lessons Learned Program #10976).

4.2.5.4.1 Verification of electrical control

panels. The location, function, controls, and

indicators of tbe control panel for the ASWMS

equipment shall be verified by

VERIFICATION GUIDANCE (4.2.S.4. 1)

These requirements should be verified by a

demonstration and test. The demonstration

portion of these verifications should be conducted

as an integral portion of the full system

demonstration of 4,1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.2.5.4.2 Electrical utility outlet.% A placard

shall be mounted near each outlet that identifies its

specific usage, voltage, and current capability.

Galley preparation areas and lavatory utility outlets

shall each have an integral, self-testing circuit

breaker set at the outlet’s rated amperage, AU

60 Hz, 120V AC electrical outlets shall be

three-prong grounded outlets with ground fault

isolation. UtiUty ‘outlets shaU be positioned to

minimize hazarda due to accidental spills during all

normal andemergency operations at the work site.

Outlets at the shall provide

Hertz power at Volta AC

and amperes current.

REQUIREMENT RATIONALE (3.2.5.4.2)

Utility outlets are needed with galley equipment to

permit the use of sustenance preparation

equipment and in the lavatory spaces to permit the

use of shaving and grooming aids.

REQUIREMENT GUIDANCE

Unless specially designed equipment is intended,

these utility outlets should provide 60 Hz,

120V AC electrical power at a current capacity

above that required by most commercial household

appliances. Any outlets with frequency, vokage, or
current capacities outside this range should utilize a

plug design that will not accept the common

household appliance two- or three-prong plug.

Outlets should incorporate integral ground fault

circuit intermpts, especially when near potentially

conductive fluids.

REQUIREMENT LESSONS LEARNED

Contact the REO for thk document (see 10.5).

4.2.5 .4.2 Verification of electrical utility

outlets The placard at each outlet and the

location and design of all electrical outlets shall be

verified by The operation of the

self-testing circuit breaker at each utility outlet

shall be verified by

VERIFICATION GUIDANCE (4.2.5.4.2)

The placard location and design of all outlets

should be verified by inspection of the drawings

and of the delivered products. The circuit breakers

should be verified by test.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).

●

✎

e
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●
3.2.5.4.3 Electrical power wiring. All wiring

shall be identified in accordance with ~.
Wire sizes shalf be selected in accordance with

(b) . AU electrical equipment shall be

designed to prevent the entrance of moisture, soap,

or cleaning and aanitization agenta. A placard shall

be included in all compartments and major

assemblies to show and identify all internal wiring

and terminals. Wh’ing to connectors mounted on

the aircraft structures shall contain sufficient length

to ensure there are no loads imparted to the

connector. Wiring .bundles shall be constructed to

prevent the crewmembers or passengers from

stepping on them or using them as hand holds.

REQUIREMENT RATIONALE (3.2,5.4.3)

The electrical wiring for the ASWMS must have

adequate capacity to carry power for the

equipment it is designed to power.

REQUIREMENT GUIDANCE

a. Wires may be identified by color coding,

stripes, labels,

●
or other acceptable device,

provided the identifier is repeated at frequent

intervals along the length of the wire to permit

identification at any point. Wire identification and

routing placards are necessary for the

troubleshooting and maintenance of units. The

C-17 lavatory specification requires the electrical

wiring to be identified in accordance with

MIL- W-5088.

b. Wire sizes must be selected to ensure the

current carrying capability of the conductor is not

exceeded. The minimum wiring size necessary to

carry the load safely should be used for all circuits.

The C-17 lavatory specified a minimum AWG

No, 20.

REQUIREMENT LESSONS LEARNED

Dummy receptacles should be provided to stow and

protect electrical connectors when not in use. In an

aircraft where this was not done, a shock hazard

for personnel and equipment developed when wear

and damage was produced on an improperly

stowed connector (AFLCIAML Lessons Learned

Program #1 1075).

4.2.5 .4.3 Verification of electrical power

wiring. The wiring type, size, insulation, and

bundles; the routing placard in each compartment

and on major assemblies; and the length of the

wiring to the aircraft connections shall be verified

by

verification GUIDANCE (4.2.5.4.3)

These requirements should be verified by an

inspection of the drawings and of the delivered

product.

VERIFICATION LESSONS LEARNED
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3.2.5.5 Noise effects on personnel. The

ASWMS shall not produce hazardous noise levels

(as defined in AFR 161-35 and MlL-STD-l 789)

or noise levels whkh result in the degradation of

operator performance. The ASWMS shall not

produce any drttmmingo rrattlingof components,

equipment, or parts. Worst-case ASWMS noise

and ambient aircraft noise shall be considered in
an integrated fashion in accordance with the

requirements of AFR 161-35, MIL-STD-1 789, or

REQUIREMENT RATIONALE (3.2.5,5)

The intent of this requirement is m protect

operators from long-term hearing damage and to

prevent performance degradation.

REQUIREMENTS GUIDANCE

Typically, MIL-STD-1 789 should be invoked for

aircraft acquisition or modification programs. This

standard provides a maximum allowable daily noise

exposure (called Total Daily Exposure) for each

crewrnember, based upon the mission length and

overall noise levels for each mission segment (e. g.,

cruise, take-off, etc.). Military Sfandwd 1789 is

normally tailored to consider the additional noise

that results from the use of mission equipment such

as the ASWMS and also to consider any special

communications or performance requirements

which could be negatively influenced by the

presence of noise. Therefore, it is important to

coordinate with the REO for MIL-STD-1 789

(ASC/ENECS, WPAFB OH 45433-6503) to

ensure all appropriate ASWMS noise is considered

in the analyses and verifications required by that

document.

If the program does not use MIL-STD-1 789 or if

special considerations require the use of a different

approach, the requirement should be tailored using

AFR-161-35 and MIL-STD-1 789 as guides. The

overriding concern in all cases should be the

protection of operator heating and the prevention

of user performance degradation.

Detailed requirements may not be cost effective in

cases where the overall noise levels are very low

(e.g., 75 dB(A)). In such cases, a single, overall

A-weighted measure may be used. The REO for

MIL-STD- 1789 has personnel trained in the

application and tailoring of these req”irernertts.

4.2.5.5 Verification of noise effects on

personnel. Verification of acoustical noise levels

shall be in accordance with the requirements of

MIL-STD-1 789 or

VERIFICATION GUIDANCE (4.2.5.5)

The verification requirements of MIL-STD-1 789

reflect the current ANSI standard requirements for

calibration, microphone placement, recording

techniques, etc. Military Standard 1789 also

reflects the standard for data required in terms of

frequency range, band frequencies, etc. These

requirements can be tailored to allow for special

circumstances (e.g., use of non-standard

frequency meters). However, use of the standard

methods will facilitate comparative analysis and will

provide a database for future programs. If these

requirements cannot be used, tailor the

requirement as necessary. Also, for the verification

of very low overall noise levels, the use of a

hand-held sound meter may be acceptable.

Assistance in tailoring the verification can be

obtained from the REO listed above.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).

●

.
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3.2.5.6 Structural intagrity.

elements of the ASWMS shall
streneth. riciditv. and durability to resist the

AU

have

structural

sufficient

----
accelerations (inertia loads) defined herein without

permanent deformations, loss of rigidity, or loss of

proper structural functioning for the specified

usage of In addition, all elements of

the ASWMS and all load paths to the primary

aircraft structure shafl have sufficient strength and

stiffness to withstand the crash loads specified

herein without failure so injury to crewmembers or

passengers is prevented. AU elements of the

ASWMS shall be designed so their installation does

not create unintentional load paths which would

cause these eIements to react or transmit primary

structural loads, and does not degrade the

structural integrity of primary structural members

to which they are attached.

REQUIREME~ RATIONALE (3.2.5 .6)

The structural integrity of the ASWMS needs to be

ensured.

REQuIREMENT GUIDANCE

Primary structural integrity requirements for the

flight portions of the ASWMS service life are

developed by the aircraft stmctural integrity

engineers as part of aircraft flight and ground

loads, Equipment duty cycles, personnel

requirements (numbers, locations, tasks, etc.),

and contents (tools, utensils, consumables, etc.)

are combined with basic aircraft loads to produce

ASWMS structural requirements. Ground

handling and transportation requirements are

developed based on scenarios provided by ground

handling and logistics engineers. Complete and

accurate specification of the duty cycles,

personnel, contents, ground handling, and

transportation requirements is necessary to develop

correct requirements.

The C-17 galley and lavatory specifications and the

C-135 galley specification used the following load

factors, The C-17 lavatory specification also

requires a dwell time of 3 sec at each acceleration.

●
The C-135 galley was designed to withstand the

above accelerations when fully loaded including all

inserts, foods, fiquids, utensils, and other

incidentals. However, during the development of

the KC-135, the load factor was increased to

16 G’s (direction unspecified).

The C-5 troop compartment galley had a design

limit and tdtimate load with a 170-lb occupant

using the facility, and an uhimate load factor

without an occupant as described in table VI.
Loads were to be calculated with the holding tank

within 1.5 in. of being full. Lateral loads

were to be combined with a 1.5 G’s downward

acceleration.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.2.5.6 Verification of structural integrity.

The structural integrity of the ~

secondary aircraft structure elements of the

ASwh4S shall be verified by (a) The

structural integrity of the remaining elements shall

be verified by (b)

VERIFICATION GUIDANCE (4.2.5.6)

Methods to ensure structural integrity include

amlysis. test, demonstration, and comparisons

based upon similarity to other equipment already

approved for similar applications with very similar
usage. Verification of crash load capabilities is

normally done by analysis.

The structural integrity and environmental

acceleration verifications (4.2. 6.11) overlap. in

general, larger assemblies will be verified by

analysis and static test; smaller items will be verified

by centrifuge test.

a, Elements of the ASWMS which are large

enough to be considered secondary aircraft

structures should be identified in the first

blank and appropriate verification methods

identified in the second blank. Such elements’

structural integrity is normally verified by

analysis, test, or demonstration.

b. The remaining elements would normally

be considered to be installed equipment and

would be verified by appropriate test,

demonstration, or similarity.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5)
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TABLE V. C-17 and C-135 load factors,

C-1 7 Galley

and Lavatory C-1 35 Gallay

Direction Acceleration Acceleration

Applied Load in G’a Load in G’s

Aft 2.25 —

Forward 3.00 12

Left and Right 3.75 2

up 3.45 2

Down 8.25 6.5

TABLE VI. C-5 troop compartment galley design and ultimate loads.

With Occupant Without Occupant

Direction Design Limit Load Design Ultimate Load Daaign Ultimate Load

of Load (G’s) (G’s) (G’s)

Forward 0.8 — 9.0
Aft 1.0 — 1.5

Down — 5.28 —

up 1.52 — 2.28
Lateral — *1 .95 —
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3.2.6 Environmental requirements. The

ASWMS shall be designed to withstand, without

degradation, exposure tothenatural and induced

environments of an equipment life cycle. The

equipment life cycle shall be (a) . In

addition, the ASWMS shall be designed to operate

as specified berein while exposed to the life cycle

environments of (b) The guidance

contained in MIL-STD-21O and MIL-STD-81O

shall be utifized in this effort.

REQUIREMENT RATIONALE (3.2.6)

Equipment sbouId be designed to endure and

function as needed in all of the environments

encountered during a life cycle.

REQUIREMENT GUIDANCE

The ASWMS and its equipment should withstand

exposures to all extremes of both natural and

induced environments anticipated during its life

cycle. Thk should include environmental

exposures under both normal and emergency

operations of the air vehicle, as well as other

operational activities (i. e., loading, storage, etc.).

The first step in the process of environmental

design is to define the environmental life cycle

including duty cycles and duty cycle environments.

This includes all phases of the life cycle including

but not limited to manufacturing and production

(including Environmental Stress Screening),

transportation, handling, storage, maintenance,

and operational use.

The ASWMS should withstand exposure to storage

environments without damage to its equipment

while in a ready-for-stowage condition. This

includes the drainage of liquid systems and the use

of environmental covers or weather covers.

When returned to an operating environment, the

equipment must meet all performance

requirements.

a. Insert the definition of the environmental

life cycle for the ASWMS. The life cycle

definition should be broken down to ASWMS

elements and sub-elements, as required.

b. Insert the ASWMS equipment duty cycles

as related to the environmental life cycle.

Further guidance is contained in

M[L-STD-81O, paragraph 4 and

subparagraphs.

REQUIREMENT LESSONS LEARNED

The environmental requirements in many past

programs consisted of “standard tests” and/or did

not consider all phases of the life cycle. Thus,

environmental requirements were sometimes too

harsh and other times not as severe as the actual

environments. This resulted in added testing,

premature failures, functional degradation, and

excessive weight. Examples are:

a. A fiel bladder passed standard slosh and

vibration tests. After transportation, the

bladder developed leaks. Investigation showed

that shipping truck vibration caused the

problem.

b. .4naircraft external store wastested to an

avionics box shock requirement. A shipping

container was designed based on the peak

acceleration level of the shock test (15 Gs).

The combined storelcontainer system could

not be certified for use because the 15-G

avionics box shock cannot be rationally related

to shipping container shock.
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4.2.6 Verification of environmental

requirements. Verification that the ASWMS wiIl

withstand without degradation and will operate

during exposure to the environments of an

equipment life cycle shall be accomplished by a

combination of environmental measurement,

analysis, and test. Analyses and/or tests shall be

conducted to account for simultaneous application

of environmental stresses (e. g., aimtdtaneom

application of vibration, temperature, and

humidity). Teat methods shall be tailored with

regard to equipment size and configuration as well

as environmental exposure. Wherever analysis

data are not available to define environments

adequately, direct measurement of the

environment(s) must be accomplished.

VERIFICATION RATIONALE (4,2.6)

Verification that equipment will endure the

environmental life cycle and function M required is

necessary.

VERIF1CATION GUIDANCE

Verification that equipment will endure the

environmental life cycle and hmction as required

should be accomplished by a coordinated program

of analysis, test, and environmental measurements.

The synergistic effects of all combinations of

anticipated design environments must be

accounted for, Test and analysis methods must be

applied tO the appropriate hardware level; i.e., a
large galley unit ahotdd be treated as aircraft

structure whereas a small microwave oven should

be treated as an item of installed equipment.

The techttical requirements of the specification

should be matched by planning, scheduling, ●
reporting, and other managerial requirements in

the statement of work for the contract or effon.

Further guidance is contained in MIL-STD-81 O,

paragraph 4 and subparagraphs.

VERIFICATION LESSONS LEARNED

Verification of equipment performance in life cycle

environments should be accomplished in a

coordinated program tailored to the specific

applications and environments of the item being
developed. Examples of problems encountered

due to the application of “standard” environmental

verification requirements are:
.

a. A laser designator pod was tested to

outdated sinusoidal vibration intended for

avionics boxes. The pod failed and was

redesigned to pass the test. Flight performance

was severely reduced by the redesign. Several

years and much effort were required to bring

performance back to near the level of the

original design. It appears the original design ●
would have passed a realistic, tailored test.’

b. A galley was tested to a shock requirement

intended for avionics boxes. The test rig was a

railroad car with the galley aboard run against a

barricade. The barricade had to be developed

by trial and error to give the required shock

pulse. The galley should have been designed as

acceleration (load factor) loaded structure and

not shock tested.

I o
~
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● 3.2.6.1 Environmental stress screening

(ESS). The ASWMS shall be designed to

withstand, without degradation, exposure to the

combination of ESS envimrtrnental stresses and the

environments of an equipment life cycle. The

equipment shafl be exposed to [a) ESS

cycles defined as follows: (b)

REQUIREMENT RATIONALE (3.2.6. 1)

Environmental Stress Screening exposures are

typically assumed not to consume production item

life. This assumption is generally incorrect.

Environmental Stress Screening can consume large

portions nf equipment life. Therefore, ESS
. exposures are part of the equipment environmental

life cycle.

REQUIREMENT GUIDANCE

a, Enter the msximum number of ESS cycles an

item can be exposed to before it is rejected

as not meeting production andlor maintenance

standards.

● b. The ESS cycle should be defined in this blank.

Typically, this would be dnne by reference to an

ESS production acceptance procedure.

REQUIREMENT LESSONS LEARNED

Several instances have occurred where avionics

boxes have been subjected to numerous ESS cycles

befnre production acceptance requirements were

met. At this point, environmental specialists were

asked to determine whether significant life had

been consumed. It was liiiely that the item had

sustained significant damage and might be worn

out. Further, tlds same result may occur from

subjecting the item to the minimum ESS cycle.

Equipment should be designed for ESS in addition

to the rest of the environmental life cycle.

4.2.6.1 Verification of environmental stress

screening (ESS). The ASWMS environmental

analysis and test process shall include ESS

environmental stresses. Further, exposure to
maximum ESS stress level(s) and duration(s) shall

be the initial element of all environmental

verification tests.

VERIFICATION RATIONALE (4. 2.6. 1)

Environmental Stress Screening exposures may

consume a significant pan of equipment life. Thus,

ESS exposure should be included in environmental

life verifications.

VERIFICATION GUIDANCE

Environmental Stress Screening exposure occurs

before other portions of the equipment life cycle.

Therefore, it should be applied to test hardware

before other environmental tests are conducted.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.2.6.2 Low pressure (altitude). The ASWMS

shall be designed to widtatand, without

degradation, exposure to the following low pressure

environments nf an equipment life cycle:

(a) . The ASWMS shall be designed to

nperate as specified herein during exposure to the

following low pressure environments of an

equipment life cycle: fb) . The ASWMS

shall whltatand, without failure, an explosive

decompreaaion of (c) .

REQUIREMENT RATIONALE (3.2.6.2)

Equipment must be desigtted to endure without

degradation and operate as specified herein in the

low pressure environments of a life cycle,

REQUIREMENT GUIDANCE

The C-17 lavatory is required to function at

altitudes from -1,800 to 50,000 ft. The C-5 troop
compartment toilet was required to withstand

atmospheric pressures from 1,300 ft below sea level

to 50,000 ft above sea level. The SAE AS 1426 for

commercial galleys recommends galleys operate at

8,000 ft to sea level after exposure to 40,000 to

-1,000 ft.

Additional guidance is contained in

MIL-STD-810, Method 500.

a. Insert a quantifiable and measurable

definition of the life cycle low pressure

environments which the ASWMS must

experience without performance degradation.

A1thougb the ASWMS need not operate as

required during this exposure, it must be able

tn meet all performance requirements after the

exposure is completed.

b. Insert a quantifiable and measurable

definition of the life cycle low pressure

environments in which the ASWMS must

operate as required.

c. The explosive decompression requirement

is frequently given in terms of the initial and ●
final cabin altitude and the time required to

stabilize at the new altitude. For the C-17

galley and lavatory structures, doors, hinges,

and latches, the requirement is to begin at

10,000 ft (20.58 inHg) cabin altitude and to

lose pressure to 50,000 ft (3.425 inHg) in

15 sec and hold for it there for 15 min. There

should be no degradation in performance

when it is returned to 10,000 ft cabin altitude.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

.
4.2.6.2 Verification of Inw pressure

(altitude). Verification that the ASWMS will

withstand without degradation and operate during

exposure to the low pressure environments of an

equipment life cycle shall be accomplished by

(a) Verification shall be accomplished as

follows: ~.

VERIFICATION GUIDANCE (4.2.6.2) a—
Addhional guidance is contained in

MIL-STD-81 O, Method 500.

a. Verification that the equipment will endure the

environmental life cycle and function as required

should be accompl~hed by analysis, test, and

environmental measurement. The synergism of

combined environments should be accnunted for.

Test and analysis methods should be appropriate to

the hardware.

b. Describe in quantifiable detail the critical

parameters and evahtation criteria for the analysis,

test, and measurements required for verification.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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● 3. Z. 6.3 Temperature.

designed to withstand,

The ASWMS shall be

without degradation,

.

exposure to the following temperature

environments of an equipment life cycle:

(a) The ASWMS shall be designed to

operate as specified herein while exposed to the

following temperature environments of an

equipment life cycle: fb)

REQUIREMENT RATIONALE (3.2.6.3)

Equipment should be designed to endure the

temperature environments of a life cycle without

degradation or loss of function.

REQUIREMENT GUIDANCE

Previously, these requirements were frequently

given in terms of the maximum storage and

operating temperatures. Aircraft interior

temperatures of 125 “F have been measured in

desert climates in the continental US. In

Saudi Arabia, these temperatures have been as

●
high as 200 “F. The C-17 galley has a requirement

for a flat “working range” of +55 through +113 “F

with extremes of -45 and +165”F. The C-17

lavatory is required to meet its performance

requirements foUowing an exposure of -65 to

160”F and to operate during an exposure to -40 to

120”F. The C-135 galley was required to operate

and withstand temperatures from -60 to 100 “F. It

also had a requirement that all gaskets would not

take a permanent set and would not deteriorate

from exposures to temperatures from -40 to

140”F. The C-5 troop compartment toilet was

required to operate in a temperature environment

of 35 to 160 “F, and to withstand “short term”
exposures when empty and not operating of -80 to

185 “F. The SAE AS 1426 for commercial galleys

recommends an environmental exposure of +5 to

+131”F. They further recommend 35 to 100”F at

the water supply connection during tank filling

operations.

Additional guidance

MIL-STD-81 O. Methods

is contained in

501, 502, and 503.

a. Insert a quantifiable and measurable

definition of the life cycle temperature

environments that the ASWMS must

experience without performance degradation.

Although the ASWMS need not operate as

required during thk exposure, it must be able

to meet all performance requirements after the

exposure is completed.

b. Insert a quantifiable and measurable

definition of the life cycle temperature

environments in which the ASWMS must

operate.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.2.6.3 Verification of temperature.

Verification that the ASWMS will withstand

without degradation and operate during exposure

to the temperature environments of an equipment

life cycle shall be accomplished by (a)

Verification shall be accomplished as follows:

~

VERIFICATION GUIDANCE (4.2. 6.3)

Additional gttidance is contained in

MIL-STD-810, Methods 501, 502, and 503.

a. Verification that equipment will endure the

environmental life cycle and function as required

should be accomplished by analysis, test, and

environmental measurement. The synergism of

combined environments should be accounted for.

Test and analysis methods should be appropriate to

the hardware size and configuration.

b. Describe in quantifiable terms the critical

parameters and evaluation criteria of the analyses,

tests, andlor measurements required for

verification.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.2.6.4 Solar radiation. The ASWMS shall be

designed to withstand, without degradation,

exposure to the following solar radiation

environments of an equipment life cycle:

(a) . The ASWMS shall be designed to

operate aa specified herein while exposed to the
following solar radiation environments of an

equipment life cycle: (b)

REQUIREMENT RATIONALE (3.2,6.4)

Equipment should be designed to endure without

degradation and function in the solar radiation

envirnnmema nf a life cycie.

REQUIREMENT GUIDANCE

Additional guidance is contained in
MIL-STD-8J O, Method 505.

a. Insert a quantifiable and measurable

definition of the life cycle solar radiation

environments that the ASWMS must
experience without performance degradation,

Although the ASWMS need not operate as

required during this exposure, it must be able

to meet all performance requirements after the

exposure is completed.

b. Insert a quantifiable and measurable

definition of the life cycle so]ar raclation

environments in which the ASWMS must

operate.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.2.6.4 Verification of solar radiation.

Verification that the ASWMS will withstand ●
without degradation and operate during exposure

to the solar radiation environments of an

equipment life cycle shall be accomplished by

(a} Verification shall be accomplished as

follows: ~.

VERIFICATION GUIDANCE (4.2,6,4)

Additional guidance is contained in

MIL-STD-81 O, Method 505.

.

a. Verification that equipment will endure

the environmental life cycle and function as

required should be accomplished by analysis,

test, and environmental measurement. The

synergism of combined environments should

be accounted for. Test and analysis methods

should be appropriate to the hardware size and

b. Describe in quantifiable terms the critical

parameters and evaluation criteria of the

analyses, tests, andlor ,measurements required

for- verification,

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5)

●
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.

● 3.2.6. S Rain. The ASWMSshalf bedesigrtedto

withstand, without degradation, exposure to the

fOUOwing raitt environments of an equipment life

cycle: (a) The ASWMS shaU be

desigtted to operate aa specified herein while

exposed to the foUowing rain environments of an

equipment fife cycle: fb)

REQUIREMENT RATIONALE (3.2.6.5)

Equipment shoufd be designed to endure without

degradation and function in the rain environments

of a life cycle.

REQUIREMENT GUIDANCE

These values are frequently given in terms of drop

size, flow rate, and wind speed and direction.

Additional guidance is contained in

MIL-STD-810, Method 506.

a. Insert a quantifiable and measurable

definition of the life cycle rain environments

that the ASWMS must experience without

● performance degradation. Although the

ASWMS need not operate as required during

this exposure, it must be able to meet all

performance requirements after the exposure

is completed.

b. Insert a quantifiable and measurable

definition of the life cycle rain environments in

which the ASWMS must operate.

REQUIREMENT LESSONS LEARNED

Contact the REO for thk document (see 10.5).

4.2.6.5 Verification of rain. Verification that

the ASWMS will withstand without degradation

and operate during exposure to the rain

environments of an equipment life cycle shall be

accomplished by (a) Verification shall

be accomplished as follows: ~.

VERIFICATION GUIDANCE (4.2.6.5)

Additional guidance is contained in

MIL-STD-810, Method 506.

a. Verification that equipment will endure

the environmental life cycle and function as

required should be accomplished by analysis,

test, and environmental measurement. The

synergism of combined environments should

be accounted for. Test and analysis methods

should be appropriate to the hardware size and

configuration.

b. Describe in quantifiable terms the critical

parameters and evaluation criteria of the

analyses, tests, andlor measurements required

for verification.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.2.6.6 Humidity. The ASWMS. shaU be

designed to withstand, without degradation,

exposure to the following humidity environments of

an equipment fife cycle: (a) The

ASWMS shall be designed to operate as specified

herein while exposed to the following humidity

environments of an equipment life cycle:

~.

REQUIREMENT RATIONALE (3.2.6.6)

Equipment shordd be designed to endure without

degradation and function in the humidity

environments of a life cycle.

REQUIREMENT GUIDANCE

These values are frequently given in terms of a

percent bunridity at a temperature. The c-17

lavatory is required to meet its performance

requirements during and after an exposure to

100 percent humidity, including periodic

condensation at 68 to 149 “F without degradation

of material or performance. The SA.E AS 1426 for

commercial galleys recommends the operating

environmental requirement be met after an

exposure to O to 100 percent humidity with

condensation formation within a temperature of

-67 to +185°F and 40,000 to -1,000 ft altitude,

Additional guidance is contained in

MIL-STD-81O, Method 507.

a. Insert a quantifiable and measurable

definition of the life cycle humidity

environments that the ASWMS must

experience without performance degradation.

Although the ASWMS need not operate as

required during this exposure, it must be able

to meet all performance requirements after the

exposure is completed.

b. Insert a quantifiable and measurable

definition of the life cycle solar radiation ●
environments in which the ASWMS must

operate.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.2.6.6 Verification of humidity, Verification

that the ASWMS will withstand without

degradation and operate during exposure to the

humidity environments of an equipment life cycle

shall be accomplished by (a)

Verification shall be accomplished as follows:

~.

VERIFICATION GUIDANCE (4.2.6.6)

Additional guidance is contained in

MIL-STD-81O, Method 507.

a. Verification that equipment will endure

the environmental life cycle and function as

required should be accomplished by analysis, ●
test, and environmental measurement. The

synergism of combined environments should

be accounted for. Test and analysis methods

should be appropriate to the hardware size and

configuration.

b. Describe ,in quantifiable terms the critical

parameters and evaluation criteria of the
analyses, tests, andlor measurements required

for verification.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.2.6.7 Fungus. The ASWMSshaObe designed

to withstand, whhoutdegradation, exposure to the

following fungus environments of an equipment life

cycle: ~. The ASWMS shall be

designed to operate as specified herein while

exposed to the following fungus environments of an

equipment life cycle: (b)

REQUIREMENT RATIONALE (3.2.6.7)

Equipment should be designed to endure without

degradation and function in the fungus

environments of a life cycle.

REQUIREMENT GUIDANCE

Additional guidance is contained in

MIL-STD-81 O, Method 508.

a. Insert a quantifiable and measurable

definition of the life cycle fungus environments

that the ASWMS must experience without

performance degradation. Although the

ASWMS need not operate as required during

this exposure, it must be able to meet all

performance requirements after the exposure

is completed.

b. Insert a quantifiable and measurable

definition of the life cycle fungus environments

in which the AS WMS must operate.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10,5).

4.2.6.7 Verification of fungus. Verification

that the ASWMS will withstand without

degradation and operate during exposure to the

fungus environments of an equipment life cycle

shall be accomplished by (a)

Verification shall be accomplished as follows:

~.

VERIFICATION GUfDANCE (4.2.6.7)

Additional guidance is contained in

MIL-STD-81 O, Method 508.

a. Verification that equipment will endure

the environmental life cycle and function as

required should be accomplished by analysis,

test, and environmental measurement. The

synergism of combined environments should

be accounted for. Test and analysis methods

should be appropriate to the hardware size and

configuration.

b. Describe in quantifiable terms the critical

parameters and evaluation criteria of the

analyses, tests, andlor measurements required

for verification.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.2.6.8 Salt fog. The ASWMS shall be

designed to withstand, without degradation,

exposure to the following salt fog environments of

an equipment life cycle: la) The

ASWMS shall be designed to operate as specified

herein while exposed to the following salt fog

environments of an equipment life cycle:

~.

REQUIREMENT RATIONALE (3.2.6.8)

Equipment should be designed to endure withmtt

degradation and function in the salt fog

environments of a life cycle.

REQUIREMENT GUIDANCE

These terms usually define the percent saline

solution, drop size, flow rate, and time from

exposure to examinadon. The C-17 lavatory

requires exposure to a salt concentration of

5 percent at temperature of 95°F for 48 hr. The

C-5 troop companment toilet was required to

“withstand the salt-sea atmosphere as
encountered along coastal regions”.

Additional guidance is contained in
MIL-STD-81O, Method 509.

a. Insert a quantifiable and measurable

definition of the life cycle salt fog environments

that the ASWMS must experience without

performance degradation. Although the
ASWMS need not operate as required during

this exposure, it must be able to meet all

performance requirements after the exposure

is completed,

b. Insert a quantifiable and measurable

definition of the life cycle salt fog environments ●
in which tbe ASWMS must operate.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.2.6.8 Verification of salt fog. Verification

that the ASWMS will withstand without

degradation and operate during exposure to the

salt fog environments of an equipment life cycle

shall be accomplished by ~. ‘
Verification shall be accomplished as follows:

~.

VERIFICATION GUIDANCE (4,2.6.8)

Additional guidance is contained in

MIL-STD-81O, Method 509.

a. Verification that equipment will endure

the environmental life cycle and function as

reqttired should be accomplished by analysis,

test, and environmental measurement. The

synergism of combined environments should

be accounted for. Test and analysis methods
●

should beappropriate to the hardware size and

configuration.

b. Describe in quantifiable terms the critical

parameters and evaluation criteria of the

analyses, tests, andlor measurements required

for verification.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.2.6.9 Sand rtnd dust. The ASWMS shall be

designed to withstand, without degradation,

exposure to the following sand and dust

environment of an equipment life cycle:

(a) . The ASWMS shall be designed to

operate as specified herein while exposed to the

following sand and dust environments of an

equipment fife cycle: (b)

REQUIREMENT RATIONALE (3.2.6.9)

Equipment should be designed to endure without

degradadon and funcdon in the sand and dust

environments of a life cycle.

REQUIREMENT GUIDANCE

The C-17 has a requirement that the lavatory

shall operate as required after the following

exposure: wind velocity 300 to 1750 ftlmin,

concentration O. 1 to 0.5 gramlcu ft, grain size

100 to 325 mesh screen. composition 97 to

99 percent Si02. and temperature 73 “F for 6 hr

and 145°F for 22 hr.

Additional guidance is contained in

MIL.-STD-8IO, Method 510.

a. Insert a quantifiable and measurable

definition of the life cycle sand and dust

environments that the ASWMS must

experience without performance degradation.

Although the ASWMS need not operate as

required during thk exposure, it must be able

to meet all performance requirements after the

exposure is completed.

b. Insen a quantifiable and measurable

definition of the life cycle sand and dust

environments in which the ASWMS must

operate.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.2.6.9 Verification of sand and dust.

Verification that the ASWMS will withstand

without degradation and operate during exposure

to the sand and dust environments of an equipment

life cycle shall be accomplished by (a)

Verification shall be accomplished as follows:

~

VERIFICATION GUIDANCE (4.2.6.9)

Additional guidance is contained in

MIL-STD-81 O, Method 510.

a. Verification that equipment will endure

the environmental life cycle and function as

required should be accomplished by analysis,

test, and environmental measurement. The

synergism of combined environments should

be accounted for. Test and analysis methods

should be appropriate to the hardware size and

configuration.

b. Describe in quantifiable terms the critical

parameters and evaluation criteria of the

analyses, tests, and/or measurements required

for verification.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.2.6.10 Explosive atmosphere. The ASWMS

shall safely operate during exposure to a

(a) explosive atmosphere environment

during an equipment life cycle. The ASWMS shall

(b) (contain/prevent) ignition during

operadon in this environment.

REQUIREMENT RATIONALE (3.2.6. 10)

Equipment should be designed to function in the

explosive atmosphere environments anticipated to

exist during the operating phases of ita life cycle.

REQUIREMENT GUIDANCE

Method 511 of MIL-STD-810 contains some

discussion on the operation of equipment in an

explosive atmosphere.

a. An analyais should be conducted to

determine those environments of the

equipment’s life cycle which may contain a

flammable fuel/air mixture and to determine

the ignition sources present in the equipment at

those times. Consideration should be given to

all fluids and gases which may be present in the

aircraft: air vehicle generated, ASWMS

operation oruae generated, other fluids carricd

onboard the aircraft, medical fluids, etc.

b. The two major methods of explosive

atmosphere protection are the prevention of

ignition of the atmosphere by ensuring the

separation of the fuellair mixture and the

ignition source, and the prevention of the

propagation of the ignition by containing any

ignition within the item.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).
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4.2.6.10 Verification of explosive

atmosphere. Verification that the ASWMS will

withstand without degradation and operate during

exposure to the explosive atmosphere

environments of an equipment life cycle shall be

accomplished by (a) Verification shall

be accomplished as follows: (b)

VERIFICATION GUIDANCE (4.2.6. 10)

Addkional guidance is contained in

MIL-STD-81O, Method 511,

a. Verification that equipment will endure

the environmental life cycle and function as

required should be accomplished by analysis,

test, and environmental measurement. The

synergism of combined environments should

be accounted for. Test and analysis methods

shotdd be appropriate to the hardware size and

configuration.

b. Describe in quantifiable terms the critical

parameters and evaluation criteria of the

analyses, tests, and/or measurements required

for verification.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).

●

✎

✎

●

Downloaded from http://www.everyspec.com



AFGS-87267

APPENDIX

● 3.2.6.11 Acceleration. The ASWMS shall be

designed to withstand, without degradation,

exposure to the following acceleration

environments of an equipment life cycle:

(a) The ASWMS shall be designed to

operate as specified herein while exposed to the
following acceleration environments of an

equipment life cycle: (b)

REQUIREMENT RATIONALE (3. 2.6. 11)

Equipment should be designed to endure without

degradation and function in the acceleration

envirOnmenLa of a fife cycle,

REQUIREMENT GUIDANCE

Acceleration requirements are given in G

(acceleration divided by the acceleration of

gravity) units of sustained acceleration. These

represent aircraft maneuver load factors and

survivable crash conditions and are typically

broken down into components along the three

primary axes of the aircraft. For highly

maneuverable aircraft, rotational accelerations

about these axes may also be specified.

Acceleration requirements are developed by

aircraft structural engineers as part of the structural

integrity effort (3. 2.5. 6).

Additional guidance is contained in

MIL-STD-81 O, Method 513.

a. Insert a quantifiable and measurable

definition of the life cycle acceleration

environments that the ASWMS must

experience without performance degradation.

Although the ASWMS need not operate as
required during this exposure, it must be able

to meet all performance requirements after the

exposure is completed.

b. Insert a quantifiable and measurable

definition of the life cycle acceleration

environmetma in which the ASWMS must

operate.

REQUIREMENT LESSONS LEARNED

● Acceleration—a slowly applied and sustained

acceleration, and shock—a rapidly applied and

relieved acceleration, are often confused. They are

not equivalent. Shock excites a transient vibration

of the dynamic modes of the item. Acceleration

aPP1ie5 a fully distributed static load to the item.
Design and verification for these environmental

factors are independent.

4.2.6.11 Verification of acceleration.

Verification that the ASWMS will withstand

without degradation and operate during exposure

to the acceleration environments of an equipment

life cycle shall be accomplished by (al

Verification shall be accomplished as follows:

(b)

VERIFICATION GUIDANCE (4.2.6. 11)

For items which are structurally simple or contain

no electronics or highly complex mechanical

devices, verification is usually by static load test or

stress analysis. Some complex mechanical devices
(e.g., a hydraulic actuator) are not sensitive to

acceleration on the detail level and can be verified

in this way.

Highly complex items are not amenable to the

static test loading methods and would require

extremely complex analyses. It is normally
preferable to centrifuge test these items. For large

assemblies containing complex subassemblies, it

may be more cost effective to centrifuge

subassemblies and check the total assembly by
analysis or static test.

Acceleration verification methods should be

tailored to the configuration and sensitivity of each

portion of the AS WMS. Additional guidance is

contained in MIL-STD–810, Method 513.

a. Verification that equipment will endure

the environmental life cycle and function as

required should be accomplished by analysis,

test, and environmental measurement. The

synergism of combined environments should

be accounted for. Test and analysis methods

should be appropriate to the hardware size and

con figttration.

b. Describe in quantifiable terms the critical

parameters and evaluation criteria of the

analyses, tests, andlor measurements required

for verification.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.2.6.12 Vibration. The ASWMS shall be

designed to withstand, without degradation,

exposure to the following vibration environments

of an equipment life cycle: [a) The

ASWMS shall be designed to operate as specified

herein while exposed to the following vibration

environments of an equipment life cycle:

@) . During this exposure, all ASWMS

equipment, components, or parts designed to Iatcb

or be retained shall not release, fail, or jam. The

ASWMS shall meet this requirement in all

configurations and all positions of doors, panels,

shelves, or equipment.

REQUIREMENT RATIONALE (3.2,6. 12)

Equipment should be designed to endure without

degradation and function in the vibration

envbonmenta of a life cycle.

REQUIREMENT GUIDANCE

Vibration environmental exposures of the
ASWMS’ life cycle should be defined. Definition

should be carried down to the appropriate unit or

subassembly level. Where data are not available,

measurements should be accomplished. Other

environmental factors (particularly temperature

and humidity) should be considered for potential

synergistic effect.% As an example of a particular

application, tables VII and VfH describe the

vibration requirements for the C-17 and tbe C-5,

respectively.

As another example, the C-17 lavatory requires

the system operate and withstand a random

vibration environment of frequencies between

5 and 2000 Hz for a functional power density of

0.004 g2/Hz for 0.5 br, followed by endurance

power density of 0.04 g21Hz for 1.0 hr, followed by ●
a repeat of the functional levels.

Additional guidance is contained in

MIL-STD-81O, Method 5 i4.

a. Insert a quantifiable and measurable

definition of the life cycle vibration

environments that tbe ASWMS must

experience without performance degradation.

Although the ASWMS need not operate as

required during thk exposure, it must be able

to meet all performance requirements after the

exposure is completed.

b. Insert a quantifiable and measurable .

definition of the life cycle vibration

environments in which the ASWMS must

operate.

REQUIREMENT LESSONS LEARNED

In an aircraft air conditioning unit, rigid tubing that

connected a refrigeration compressor, oil cooler,

and other components developed cracks due to

externally induced vibration fatigtte. Vibration ●
isolation or vibration-absorbing techniques were

not used in the design. Environmental Stress

Screening was not performed (AFLC/AML Lessons

Learned Program #11403).

A gimballed mirror in an electro-optical device was

tested to an incorrectly derived vibration

requirement. The gimbal failed. Several years were

spent developing a unit that would pass the test.

Performance was degraded by the resultant

redesign. An evaluation of the original design

showed it should have passed a properly derived

vibration test.

I
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TABLE VII. C-17 galley vibration requirement.

WI Wo fl fz f3 x Y

(units) g2/Hz g21Hz Hz Hz Hz dBloct dBloct

Functional levels 0.004 0.004 5 5 2W0 o 0

Endurance levels 0.04 0.04 5 5 2000 0 o“ 3
Time

hour

1

1

TABLE VII1. C-5 troop compartment vibration requirement.

\ Frequency (Hz) I DoubleAmpMtudeDsplacement I PeakWbration Acceleralionl

5-14 0.10 —

14-23 — *1.0

23-32 0.036 —

32-500 ~2. o

4.2.6.12 Verification of vibration. Verification

that the ASWMS will withstand without

degradation and operate during exposure to the

vibration environments of an equipment life cycle

shall be accomplished by [a)

Verification shall be, accomplished as follows:

~.

VERIFICATION GUIDANCE (4.2.6. 12)

Additional guidance is contained @

MIL-STD-81O, Method 514.

a, Verification that equipment will endure

the environmental life cycle and function as

required shou(d be accomplished by analysis,

test, and environmental measurement. The

synergism of combined environments should

be accounted for. Test and analysis methods

should be appropriate to the hardware size and

configuration.

b. Describe in quantifiable terms the critical

parameters and evaluation criteria of the

analyses, tests, ancflor measurements required

for verification,

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.2.6.13 Acoustic noise exposwe. ‘fle

ASWMS shall be designed to withstand, without

degradation, exposure to the following acoustic

noise environments of an equipment life cycle:

(a) . The ASWMS shaIl be designed to

operate as specified herein while expnsed to the

following acoustic noise environment nf an

equipment fife cycle: (b)

REQUIREMENT RATIONALE (3.2.6. 13)

Equipment should be designed to endure whhnut

degradation and fmtctimr in the acoustic noise

environments of a life cycle.

REQUIREMENT GUIDANCE

Most ASWMS elements will not be directly

exposed to acnustic noise cf sufficient intensity to

affect life nr function. In addition, some types of

equipment are nnt susceptible to acoustic noise.

Requirements should be tailored accordingly.

Guidance is provided in MIL-STD-810,
Method 515.

a. Insert a quantifiable and measurable

definition of the life cycle acoustic noise

environments which the ASWMS must

experience without performance degradation.

Although the ASWMS need not operate as

required during this exposure, it must be able

to meet all performance requirements after the

exposure is completed.

b. Insert a quantifiable and measurable

definition of the life cycle acoustic ~ol~e

environments in which the ASWMS must

operate.

REQUIREMENT LESSONS LEARNED

Con fusinn and error often occur in the

development nf acoustic noise environmental

requirements. It is important to understand both

tfte severity of the environment and the

susceptibility of the item to establish these

requirements. Engineers familiar with acoustic

noise generation and with equipment response to

acoustic noise should establish these requirements,

4.2.6.13 Verification of acoustic noise

exposure. Verification that the ASWMS will

withstand without degradation and operate during

exposure to the acoustic noise environments of an

equipment life cycle shall be accomplished by

() Vet’ificatinn shall be accomplished as

follo:s: A.

VERIFICATION GUIDANCE (4,2.6. 13)

a. Verification that equipment will endure the

environmental life cycle and function as required

should be accomplished by analysis, test, and

environmental measurement. The synergism of

combined environments should be accounted for,

Test and analysis methods should be appropriate to

the hardware size and configuration,

b. Describe in quantifiable terms the critical

parameters and evaluation criteria of the analyses,

tests, andlor measurements required for

verification.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10,5),

●

✎

✎
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● 3.2.6.14 Shock. The ASWMS shall be designed

to withstand, without degradation, exposure to the

following shock environments of an equipment fife

cycle: ~. The ASWMS shall be

designed to operate as specified herein while

exposed to the folIowing shock environments of an

equipment fife cycle: [b)

REQUIREMENT RATIONALE (3,2.6. 14)

Equipment should be desigtted to endure without

degradation and function in the shock

environments of a life cycle.

REQUIREMENT GUIDANCE

Shock environments in aircraft are relatively mild.

These environments have not been defined in any

detail. Requirements are arbitrary “design” tests

intended to demonstrate a minimum level of

integrity. These tests are not significant for

equipment designed for high vibration levels.

“Design shock” requirements may be waived for

such equipment.

a Shocks due to pyrotechnic devices can be severe

and verv damagink. Requirement.s should reflect-..
this. Pyrotechnic shock is very difficuh to predict

accurately and measurements are usually necessary

to establish the environment.

Crash shock requirements impact personnel safety

and are based on measurementa taken during test

crashes. They should be applied as prescribed in

MIL-STD-81O, Method 516, witbottt tailoring.

a. Insert a quantifiable and measurable

definition of the life cycle shock environments

which the ASWMS must experience without

performance degradation. Although the

ASWMS need not operate as required during

thk exposure, it must be able to meet all

performance requirements after the exposure

is completed.

b. Insert a quantifiable and measurable

definition of the life cycle shock environments

inwhichtbe ASWMS must operate. Tbe C-5

troop compartment toilet was required to

● withstand an 11-ms shock of 20 G’s while in

operation andan ll-msshock of40Gs while

inoperative.

REQUIREMENT LESSONS LEARNED

Requirements have often been improperly

developed for shock. This is due to the incorrect

assumption that “design shock” requirements are

sufficient for both aircraft and shipping

environments. The item is suppotted differently

and the shock loading differs in these two cases.

The requirements must be considered separately.

4.2.6.14 Verificatiorr of shock. Verification

that the ASWMS will withstand without

degradation and operate during exposure to the

shock environments of an equipment life cycle

shall be accomplished by (a)

Verification shall be accomplished as follows:

~.

VERIFICATIONG UIDANCE (4.2.6.14)

a. Verification that equipment will endure the

environmental life cycle and function as required

should be accomplished by analysis, test, and
environmental measurement, The synergism of

combined environments should be accounted for.

Test and analysis methods should be appropriate to

the hardware size and configuration.

b. Describe in quantifiable terms the critical

parameters and evaluation criteria of the analyses,

tests, andior measurements required for

verification.

VERIFICATION LESSONS LEARNED

Equipment is often improperly qualified for

transportation shock. Dummy equipment is

packaged for shipment and subjected to

transportation shock tests. A peak G response is

measured on the dummy equipment and compared

to the peak G requirement for “design shock. ” If

tbe response G is equal to or less than the “design

shock” G, the test is considered successful. This is

incorrect. Response m a shock is a wide frequency

band transient vibration. Equal peak G is not a

significant comparison. Each test should be

conducted with actual equipment.

Organizations often attempt by analysis to show

equipment will meet shock requirements. This is
impractical. The analysis required to illustrate

shock response is extremely complex and must be

proved by laboratory calibration tests, In general, it

is much more cost effective to test the equipment.
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3.2.6.15 Gunfire. The ASWMS shall be

designed to withstand, without degradation,

exposure to the following gunfire entironmenta of

an equipment life cycle: (al The

ASWMS shall be designed to operate as specified

herein while exposed to the following gunfire

environments of ari equipment Iife cycle:

—-.-@---

REQUIREMENT RATIONALE (3.2.6. 15)

Equipment should be designed to endure without

degradation and function in the gunfire

environments of a life cycle.

REQUIREMENT GUIDANCE

Gunfire vibration produces severe vibration in local

areas around gun muzzles and along the projectile

path. However, much ASWMS equipment is

located in aircraft or in portions of aircraft where

gunfire vibration is not significant, When gunfire

vibration is significant, it varies widely over

relatively short distances. Detail gunfire

requirements should be carefully developed,

Additional guidance is contained in
MIL-sTD-810, Method 519.

a. Inset-t a quantifiable and measurable

definition of the life cycle gunfire

environments which the AS WMS must

experience without performance degradation,

Although the ASWMS need not operate as

required during this exposure, it must be able

to meet all performance requirements after the

exposure is completed.

b. Insert a quantifiable and measurable

definition of the life cycle gunfire ●
environments in which the ASWMS must

operate.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.2.6.15 Verification of gunfire. Verification

that the ASWMS will withstand without

degradation and operate during exposure to the

gunfire environments of an equipment life cycle ‘

shall be accomplished by (a)

Verification shall be accomplished as follows:

~.

VERIFICATION GUIDANCE (4.2.6. 15)

Additional guidance is contained in

MIL-STD-81O, Method 519.

a, Verification that equipment will endure

the environmental life cycle and function as

required should be accomplished by analysis,

test, and environmental measurement. The ●
synergism of combined environments should

be accounted for. Test and analysis methods

should be appropriate to the hardware size and

configuration.

b. Describe in quantifiable terms the critical

parameters and evaluation criteria of the

analyses, tests, and/or measurements required

for verification.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).

●
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o 3.2.6.16

shalf be

Other environments. The ASWMS

designed to withstand, without

degradation, exposure to the following other

environments, not specified above, of an

equipment fife cycle: (a) The ASWMS

shall he designed to operate as specified herein

while exposed to the following other environments,

not specified above, of an equipment life cycle:

—-(bl---

REQUIREMENT RATIONALE (3.2.6. 16)

Equipment should be designed to endure without

degradation and function in the other

environments of a life cycle.

REQUIREMENT GUIDANCE

Additional guidance may be found throughout

MIL-STD-810.

a. Insert a quantifiable and measurable

definition of the life cycle other environments

which the AS WMS must experience without

performance degradation. Although the

a
ASWMS need not operate as required during

this exposure, it must be able to meet all

performance requirements after the exposure

is completed.

h. Insert a quantifiable and measurable

definition of the life cycle other environments

in which the AS WMS must operate,

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5),

4.2.6.16 Verification of other environments.

Verification that the ASWMS will withstand

without degradation and operate during exposure

to the other environments of an equipment life

cycle shall be accomplished by (a)

Verification shall be accomplished as follows:

~.

VERIFICATION GUIDANCE (4.2.6. 16)

Additional guidance may be found throughout

MIL-STD-81O.

a. Verification that equipment will endure

the environmental life cycle and function as

required should he accomplished hy analysis,

test, and environmental measurement. The

synergism of combined environments should

be accounted for. Test and analysis methods

should be appropriate to the hardware size and

configuration.

b. Describe in quantifiable terms the critical

parameters and evaluation criteria of the

analyses, tests, andlor measurements required

for verification.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.3 Product integrity.

shall be eatabliahed to the

The ASWMS life

requirements of the

applicable integrity programs for the operating
functions incorporated into the hardware, as

tailored to the aircraft system installed.
The following performance parameters

are incorporated: [a) . The following

integrity program requirements shall be

apphed: _-@_.._.

REQUIREMENT RATIONALE (3.3)

The integrity programs are applied as the product

assurance requirements to establish the capability

of the hardware to function for the ASWMS’
service life.

REQUIREMENT GUIDANCE

Failure to quantify the hardware requirements and

show they are met in the hardware by elimination

of the verification process bas led to fielded

hardware with unexpectedly high levels of failure.
The application of the integrity programs requires

design verification prior to acceptance for

production. It also requires production process

controls be in place and verified to reduce to a

minimum the process variations which contribute

to premature hardware failure and to the spread of

failure times which increase maintenance demand

and burden.

a. Performance parameters are ftutctions

incorporated in the hardware as follow: power

and signals are electric, fluid carrying or

holding is chemical or mechanical, integration

interfaces to airframes are aircraft structural,

and commanded higher order computational

instruction sets are software. These

performance parameters are to be insened into

the first blank.

b. For each performance parameter

identified in the first blank, the applicable

Section 3 requirements and Section 4

verifications of the corresponding integrity

program Mil-Prime and Air Force Guide

Specifications are to be applied and

incorporated into the contractor-prepared

system specification, The referenced gttide

specification number is to be inserted into the

second blank. The following functions and

their associated documents apply:

1. Airframe interfaces: Aircraft

Structural ln[egrity Requirements,

AFGS-87221

2. Mechanical stmctures (including

chemical and fluid contact): Mechanical

Equipment & Subsystems Integrity

Program, AFGS-87249

3. ElectricaVelectronic: Requirements

for the Integrity of Avionics/Electronics,

MIL-A-87244

4. Command electronic controls

requiring higher order language:

Software Development Integrity Program

(SDIP), MIL-STD-1803.

The completion of the Section 3 blanks will include

quantified numbers or a reference to a source
where the quantified number value is found and

will be verified against. Completion with subjective,

qualitative, or unverifiable text is unacceptable.

The completion of the Section 4 blanks will include

a referred test procedure or reference to a

contractor-prepared test procedure to show the

corresponding Section 3 performance requirement

is met by the developed hardware.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.3 Verification of product integrity. The

ASWMS shall be verified to the integrity program

requirements tailored by 3.3, and incorporated

into the system specification.

VERIFICATION RATIONALE (4.3)

See 3.3 Requirement Rationale.

VERIFICATION GUIDANCE

See 3.3 Requirement Guidance.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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●
3,4 Safety. The ASWMS and its associated

equipment shall be analyzed for safety hazards in

accordance with paragraph of
MIL-STD-882. The ASWMS shall incorporate

hand holds in locations where a crewmember or

passenger is required to stand to operate

equipment (such as galleys or urinals). This is to

provide personnel with a means of catching

themselves if unexpected or unanticipated

turbulence should suddenly cause the aircraft to

move beneath them. The following areas

shall be designated as fire containment areas:

,. . These areas shall be constmcted of

fire resistant niaterial; shall minimize openings for

ventilation, entry, or other use; shall employ either

self-closing openings or placards to advise that the

opening must be kept closed when not in use; and

shall minimize the use of wiring, hoses, or other

equipment within that space.

REQUIREMENT RATIONALE (3. 4)

The appropriate sections of MIL-STD-882 should

he referenced to ensure a safe design. Care should

be taken to ensure that onlv desien requirements

●
✎✎✎

are included in the specification.

REQUIREMENT GUIDANCE

The ASTM F446-85 provides guidance for the

design of grab bars. Although intended for
restroom facilities, the design principles may be

applied to any grab bar design.

a. The specific portions of M/L-STD-882

which apply to the ASWMS design should be

cited here. Care should be taken to ensure that

only design requirements, not administration

or managerial tasks, are included.

b. The SAE AS 1426 lists serving carts, waste

carts, waste containers, waste chutes, waste

stowage compartments, storage compartments

for paper and plastic products (towels,

napkins, etc.), ovens, and oven vents as fire

containment areas.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.4 Verification of safety. The compliance

with MfL-STD-882 shall be verified by

Incorporation of hand holds shall be

verified by Design and construction

of fire containment areas shall be verified by

VERIFICATION GUfDANCE (4.4)

The ASTM F446-85 provides guidance on the

verification of grab bar performance.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.5 Human engineering. Human engineering

requirements shall be applied in accordance with

the criteria set forth in MIL-STD-1800,

MIL-STD-1472, AFGS-87240, and the following

subparagraphs. The requirements in these

documents include, but may not be limited to, the

design of controls and dkplays, lighting,

anthropometric considerations, personal comfort

and safety, and ease of maintenance.

REQUIREMENT RATIONALE (3.5)

The ASWMS is intimately related to the health and

comfort of afl air vehicle occupants. Therefore,

some consideration must be given to those human

factors elements concerned with sustenance and

waste management systems.

REQUIREMENT GUIDANCE

Extensive guidance is contained in

MIL-STD-1 800, MIL-STD-1 472, and AFGS-

87240 on the specification of human engineering

requirements. However. the attached provides
information on those requirements peculiar to the

ASWMS.

REQUIREMENT LESSONS LEARNED

●
The elimination of human factors engineering

inputs to a program because of cost considerations

directly caused more costly redesign of an aircraft

system (AFLC/AML Lessons Learned Program

#1141).

4.5 Verification of human engineering.

,

VERIFICATION GuIDANCE (4.5)

The references cited above contain extensive

guidance on the verification of human engineering

requirements.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5). ●“

●
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●
3.s.1

modes

Labels and placards.

shalf be labelfed to

Controls and

ensure correct
identification, tttilizstion, actuation, andlor

maniptdstion. Legends and abbreviations shall

conform to MIL-STD-783 and MIL-STD-12,
respectively. Placards shall be indelibly printed on

a pertnanentfy mounted, rigid material. Placards

shall be located conspicuously and in a manner that

clearly references tbe affected equipment. Placard

placement shall facilitate the use of the placard

while operating the equipment in the described

manner. Placard surfaces, adhesives, and layers

1 shall not deteriorate due to normal cleaning with

soap, detergent, or bleacb solutions. They shall

ako not deteriorate due to the use ofsolventattsed
to prepare surfaces for placard application or.
adhesives used to mount the placards. Placards

shall not deteriorate or loosen from their mount

due to the application and rapid removal of

masking tape. Mounted placard edges shall be

sealed for sanitation.

REQUIREMENT RATIONALE (3.5.1)

● Due to the wide number of personnel who use the—
ASWMS equipment and the numerous hazards

associated whhitau se, placards andlabelsshotdd

be used to ensure correct operation.

REQUIREMENT GUIDANCE

The C-17 galley requirements specified placards

which stated, “Wash Hands Before Handling

Food” and “Latch and Stow all Doors, Drawers

and Shelves during Takeoff and Landing”. Afl

waste containers were required to state, “NCI

Cigarettes” and waste containers with hold open

devices to state, “Close Door When Not in Use”.

Others placards were required for electrical outlets

and panels as described in 3,2.5,4.2.

The SAE AS 1426 recommends the following

placard requirements:

a. Movable equipment and structures with

●
inherent design limitations which restrict their

use in certain conditions should have placards

which describe the limitations and conditions.

b. Doors ormoveable items which can restrict

emergency egress should be placarded to read,

“STOW AND LATCH CLOSED DURING

TAKEOFF, TURBULENT WEATHER, AND

LANDING. ”

c. Each companment, shelf, drawer, or

stowage location should be placarded to read,

“MAXIMUM WEIGHT OF CONTENTS

POUNDS”.

d. Emergency equipment should be

placarded to indicate the proper use.

e. Each compartment should have at least

one placard in a conspicuous position that

reads, “CLOSEANDLATCH ALLDOORS,

DRAWERS, AND SHELVES DURING

TAKEOFF,TURBULENT WEATHER,AND

LANDING.”

f, Waste chute openings closure doors which

are not automatically closed when released

should be placarded on the lid in such a

manner as to be visible, when open, to read,

“CLOSE WASTE OPENINGS WHEN NOT

IN USE.”

g. Each electrical otttlet should be placarded

to identify specific usage, voltage, frequency

(or DC), and available amperage,

h. Each passenger accessible stowage

compartment should be placarded to indicate

the intended purpose of the stowage.

i. Each water supply shutoff valve should be

placarded to indicate its purpose and direction

to turn to close.

The SAE ARP 1315 recommends a placard that

reads, “No Smoking in the Lavatory” be

prominently displayed in the lavatory. This should

be used despite regulations which prohibit smoking

onboard aircraft since lavatories may be used by

untrained personnel unfamiliar with the
regulations.

The 21 CFR Part 120,38(b) requires a sign in

restrooms used by food handlers to remind thereto

wash their hands after every use of toilet facilities.
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The 40 CFR Par( 259.44 requires medical waste

containers be labelled, “Medical Waste”,

“Infectious Waste”, or with the universal

biohazard symbol.

Microwave ovens should have a placard with the

following wording: “Precautions to avoid possible

exposure to excessive microwave energy: (1) Do

not anempt to operate this oven with the door

open. (2) Do not allow soil or residue to

accurttulate on sealing surfaces. (3) Do not operate

the oven if it is damaged. It is particularly

important that the oven door’ close properly and

that there isnodamage to the door (bent), hinges

or latches (broken or loosened), door seals, or

sealing surfaces. (4) The oven should not be

adjusted or repaired by anyone except properly

qualified service personnel.”

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.5.1 Verification of labels and placards.

VERIFICATION GUIDANCE (4,5. 1)

These requirements should be verified by

inspection of the drawings and of the delivered

product.

VERIFICATION LESSONS LEARNED

Contsct the REO for this document (see 10.5).

3.5.2 Component lifting. Equipment designed

to be installed or lifted by a single aircrew member ●
shall weigh no more than pounds

when in the condition or configuration the

operation is to take place. Equipment designed to

be installed or lifted by two aircrew members shall

weigh no more than pounds when in

the designed condition or configuration.

REQUIREMENT RATIONALE (3.5.2)

Many components of the ASWMS may be {
designed to be carried on board and lifted into ,

place. Others may require adjustment or

movement into alternative configurations. The

design of these components must take into account

the maximum lifting capability of the personnel “

assigned.

REQUIREMENT GUIDANCE

Military Standard 1472 provides guidance on this

requirement.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5). ●
4.5.2 Verification of component lifting.

VERIFICATION GUIDANCE (4.5.2)

Military Standard 1800 provides guidance on this

verification.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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● 3.5.3 Anthropometry. All equipment designed

for use or operation by USAF aircrew members

shall accommodate, at a minimum, the central

percent of the USAF

(male and/or female) aircrew population. All

equipment designed to be used by passengers shall

accommodate the central percent of

the population, as described by the

database.

REQUIREMENT RATIONALE (3.5.3)

? The ASWMS must be designed to function with all

populations that may need to use it during the

performance of the design missions.

.
REQUIREMENT GUIDANCE

Military Standard 1800 provides extensive

guidance on this requirement.

The aircrew and passenger population may be

different, due to the stringent selection criteria of

the military services, the ages of the military

personnel, and the required physical condition of

military personnel. That portion of the ASWMS

that may be used by any member of the general

public should be designed to standard, commercial

anthropometric requirements.

REQUIREMENT

Contact the REO for

4.5.3 Verification

LESSONS LEARNED

this document (see 10. 5).

of anthropometry.

VERIFICATION GUIDANCE (4.5.3)

Military Standard 1800 provides extensive

guidance on this verification.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10. 5).
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3.5.4 Touch temperature. The surface

temperatures of any component of the ASWMS

subject to routine touch shall not exceed the limits

specified in table f. The surface temperatures of

any component of the ASWMS subject to

inadvertent touch shall not exceed the limits

specified on figure 2.

REQUIREMENT RATIONALE (3.5.4)

The heating equipment used as part of the

ASWMS can generate sufficient heat to pose a risk

of pain and burns to the operatorlmaintainer if

contact with bare skin occurs. This requirement

establishes safe surface temperatures as derived

from empirical data.

REQUIREMENT GUIDANCE

Four major factors–thermal conductivity of the

material, duration of skin contact, epidermal

thickness, and skin moisture affect the

temperature at which a surface can be safely

touched, These factors should determine the

thermal limits specified. For further information,

see ASCC AIR STD 61139.

REQUIREMENT LESSONS LEARNED

4.S.4 Verification of touch temperature. The

touch temperature of all exposed surfaces shall be

verified by test. Temperature measurements shall

be taken after assurance that the component under

test is fully functional and the maximum surface

temperature has been achieved during normal

operation and under normal conditions.

VERIFICATION RATIONALE (4.5.4)

A test by direct measurement is needed to provide

the data from which it can be ascertained that

maximum surface temperatures permitted have not

been exceeded.

VERIFICATION GUIDANCE

A system component is properly verified when the

surface temperature is at or below the allowable

limits specified. Measurements should be taken

when the item’s operating temperature and

environmental extreme have been reached during

normal operations and under normal conditions.

Adequate time is needed to ensure the maximum

surface temperature has been achieved. The

maximum time setable on any timer should not be

used since the time could be repeatedly reset by an

operator.

Verification should be conducted at various

locations on the exterior surface. Special attention

should be given to all corners and pieces (near

door jambs or seals).

VERIFICATION LESSONS LEARNED

r

.
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● 3.5.5 Training. The ASWMS design shalf

accommodate any training use derived from

app~cable training requirements analyses or
specified in the system requirements document.

REQUIREMENT RATIONALE (3.5.5)

The major design-related interface between the

ASWMS and the training system for ita operation

and maintenance is the possibility of uw of the

actual instidfed equipment for training purposes.

Such use would have to be specified as a result of

an anal ysia of training requirements (a formal or
informal Training System Requirements Analysis

[TSRA]) or unilaterally specified in the system

i
requirements document. If the ASWMS is to be so

used, it may require designed-in operational

training modes or hooks for onbcrard embedded

maintenance training.

h should also be understood that any reliability,

duty cycle, or number of cycles requirements for

ASWMS equipment included elsewhere in the

specification must include the use of tfre equipment

●
for training purposes and training missions.

REQUIFtEME~ GUIDANCE

If prior TSRA results are contractually imposed,

examine those results for any impact on the

ASWMS design requirements. ff a TSRA is

required as part of the weapon system contract,

ensure the training system development and the air

vehicle development are sufficienfl y linked to

mutually define any onboard training features of

the ASWMS equipment.

Training mission requirements for the aircraft

should be included in the user’s concept of

operations, and for operation and maintenance

training requirements in the user’s concert of

training. Use of the aircraft or the equipment for

training should be included in the reliability and

duty cycle calculations for the specification factor.

REQUIREMENT LESSONS LEARNED

Training systems are now being developed in

parallel with the air vehicles which they support,

and any cmboard embedded training features must

be included in the design of the onboard systems.

Also, duty cycles of equipment for training can be

an order of magnitude greater than the same

equipment for operational use.

4.5.5 Verification of training. Incorporation

of required operation and maintenance training

features shall be initially verified by analysis of

system design and finally through functional and

physical configuration audits. Incorporation of

training use in reliability and duty-cycle calculation

shall be verified through the reliability program. If

a training system is being acquired under the

contract, testing of the training features of the

onboard ASWMS equipment will be as specified in

the training system specification.

VERIFICATION GUIDANCE (4.5 .5)

The verification paragraph can and should be

modified for the requirements of a specific

program. A prime contractor who uses this guide

specification to generate a Type A specification for

an ASWMS would have sufficient information

available.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.6 Interface requirements

3.6.1 Aircraft interfaces

3.6.1.1 Electromagnetic effects (EME). The

ASWMS shafl be designed to achieve

electromagnetic compatibility with all subsystems

and equipments ,witiln the system and with the

electromagnetic environment. The ASWMS shall

meet the electromagnetic effects requirements for

systetna as specified in MIL-STD-1818.

Specifically, the requirements for the ASWMS are

as follow

REQUIREMENT RATIONALE (3,6. 1,1)

Systems are complex from a materials usage and

electrotiics standpoint. Many materials in use are

not metallic and have unique electromagnetic

properties which require carehd design

considerations. Flight-critical electronics nn

aircraft are now common. Wide use of high-power

radio frequency (RF) transmitters, sensitive

receivers, other sensors, and additional electronics

creates a potential for problems within the system

or frnm external influences. The system must be

designed tn be compatible with itself, other

systems, and the external electromagnetic

environment to ensure required performance and

prevent costly redesigns after-the-fact for

resolution of problems.

REQUIREMENT GUIDANCE

The ASWMS needs to be designed tn achieve

system compatibility. Every effort needs to be

made to meet these requirements during initial

design rather than on an after-the-fact basis.

Since each system has its own unique requirements

and characteristics, general electromagnetic

compatihllhy (EMC) design criteria documents

may not be adequate. System and subsystem

equipment contrnl plans should be used to aid in

program management and to describe requirement

interpretation and specific design measures being

implemented to meet requirements. The specific

aspects of the EME control area are addressed

in MIL-STD-1818. Additional guidance on

EMC can be found in MIL-HDBK-237 and

SAE ARP 4242. The particular requirements of

MIL-STD-I 818 may not be applicable for cenain

ASWMS applications. Although MIL-STD-1 818

is primarily intended for use on airborne platforms,

tailoring of the specific design requirements and

verification approaches can make it applicable to

any type of system, including ASWMS.

REQUIREMENT LESSONS LEARNED

Lessons learned frnm specific requirements are

contained in the appendix of MIL-STD-I 818.

4.6 Verification of interface requirements

4.6.1 Verification of aircraft interfaces

4.6.1.1 Verification of electromagnetic effects

(EME). The electromagnetic effects design

requirements for the ASWMS shall be verified in

accordance with the methods for verification

contained in MIL-STD-1 818, Section 5.

VERIFICATION RATIONALE (4.6. 1.1)

The verification rationale for each method is

provided in MIL-STD-1818. Military Standard

1818 is a Mil-Prime document and contains

ratinnale for each verification method in the

appendix.

VERIFICATION GUIDANCE

The Mil-Prime format of Military Smndard 1818

cnntains extensive guidance for requirement

verification in the appendix.

VERIFICATION LESSONS LEARNED

Information regarding lessons learned for each

verification is contained in the appendix of

MIL-STD-1818.

●

t
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● 3.6.1.2 Electrostatic discharge (ESD). No

part, component, or element of the ASWMS shall
inadvertently actuate when subjected to a

Volt electrostatic discharge. After the

discharge is applied, the system shall function as

required.

REQUIREMENT RATIONALE (3.6. 1.2)

Many electronic components are susceptible to

damage through the buildup and discharge of
electrostatic electricity y. Equipment that is itself not

susceptible to ttds phenomenon must also prevent

the accumulation and transfer of static electricity y to

prevent damage to other costly and mission-critical

items.

REQUIREMENT GUIDANCE

Current guidance requires the system not
inadvertently operate when exposed to 25 ,000V of

electrostatic discharge.

REQUIREMENT LESSONS LEARNED

● Contact the REO for this document (see 10.5).

4.6.1.2 Verification of electrostatic discharge

(ESD) . The ASWMS shall be subjected to a

picofarad capacitor charged to the

required voltage and discharged through a

ohm resistor connected in series

between the senattr contacts The contact points

shall then be reversed, changing polarity, and the

test repeated. The ASWMS shall meet its

requirements after this exposure.

VERfFICATION GUIDANCE (4.6. 1.2)

Current guidance recommends the system be

exposed to the 25,000V from a

500 t 25 picofarad capacitor through a

5000 ? 25.0 ohm resistor.

VERIF1CATION LESSONS LEARNED

Contact the REO for this document (see 10.5).

3.6.1.3

electrical

Electrical power requirements. The

power system shall provide electrical

power to the terminals of the power utilization

equipment having the characteristics in accordance

with The ASWMS shall require

Volts, at frequency,

phase, (Y or Delta)

connected and amperes for all

systems and components. All loads shall be

balanced and grounded.

REQUIREMENT RATIONALE (3.6. 1.3)

To ensure electrical compatibility between the

electrical power system (EPS) and the equipment

that uses electric power, it is necessary tO establish

an electric power interface requirement. For

manned aircraft, electrical equipment is built to

operate from electrical power as defined by

MIL-STD-704: thus, MIL-STD– 704 defines the

electrica[ power quality for both the EPS and the

using equipment (at the input power terminals) on

manned aircraft. The interface characteristics

controlled include voltage, frequency, distortion,

and phase displacement—including steady state

and transient limits.

REQUIREMENT GUIDANCE

The current USAF issue of MIL-STD- 704 should

be specified for the electric power interface for new

aircraft equipment unless there are overridhg

considerations which arise. Specify the appropriate

limitslinterfaces from MIL-STD- 704 andlor the

peculiar aircraft limit/interface requirements.

When the ASWMS is added to an existing aircraft,

the specified power quality must be compatible with

the original aircraft requirements. Therefore, the

current MIL-STD-704 should be specified only if

it ensures power quality equal to or greater than the

originai requirement. It will be necessary to

compare the requirements of the current version of

MIL-STD-704 with earlier versions of the

specification to make this determination.
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Subsystem power requirements are incorporated

into the electrical load analysis of the aircraft. It is

desirable to have attbsystem electrical power

requirements in the same format as the aircraft

load analysis. The format may require a breakdown

of real and reactive power as well as system

operating times to determine transient Ioadhg

conditions and total generator load@s. Provision

for subsystem voltage and current requirements

remains the most basic element. Useful

information on bow to present data in an electrical

load analysis is providedinMIL-E-7016, but exact

formats will vary between aircraft.

REQUIREMENT LESSONS LEARNED

Both the E-3A and E-4B aircraft have had

problems of incompatibility between aircraft power

andusing equipment. Inthecase of the E-3 A, the

EPS had to be reworked to accommodate the

equipment even though the original power quality

requirements were met. These problems point out

that the power interface requirements must be

carefully chosen and consistently applied to both

the EPS and the using equipment.

4.6.1.3 Verification of electrical power

requirements. Compliance of the ASWMS with

the requirements of 3,6.1.3 shall be verified by

analyses and tests as follow:

VERIFICATION WTIONALE (4.6.1,3)

In order for the EPS to provide power with the

required characteristics and quality, the subsystem

components which contribute to these

characteristics must perform as required.

VERIFICATION GUIDANCE

Verification of component performance can be

obtained by qualification testing. Component

requirements and test results should be analyzed to

ensure component performance is consistent with

overall subsystem requirements. The final

verification lies in subsystem testing in the

laboratory “and on the aircraft,

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).

3.6.1.4 Weight and moment effects. The

maximum weight of the ASWMS in its

(fully loaded or empty and unloaded)
●

configuration shaU not exceed

pounds. Thk weight includes all detachable or

removable equipment, components, parts,

modules, etc.

REQUIREMENT RATIONALE (3.6. 1.4)

Thk requirement is needed to ensure adequate

data is acquired to permit accurate determination -

of weight and balance. Also, to prevent weight

growth and the associated performance

decrement, the weight and moment effects of all .

aeronautical equipment require constant vigilance

during the developmental design phases.

REQUIREMENT GUIDANCE

The C-17 galley maximum weight (empty and all

tanks dry) was 252 lb. The C-17 lavatory (empty

and all tanks dry) maximum weight was 150 lb. The

C-135 galley maximum weight was 740 lb. ●

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.6.1.4 Verification of weight and moment

effects. The maximum weight of the ASWMS

shall be verified by

VERIFICATION GUIDANCE (4.6. 1.4)

Tids requirement should be verified by a test of the

entire ASWMS in the operating configuration. The

ASWMS should be loaded and/or filled as directed

by the above requirement.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
●
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●
3.6.1.5 Loading restrictions. There

h) (shalUshall not) be partial assembly of

the ASWMS after loading onboard the aircraft. AI1

removable utrita shafl load through existing hatches

or cargo doors without alteration or dkassembly of

the door. Forklift tines entries shsll be.~

wide. —@l..—— f@. and ~ 10nK.
The ASWMS shall accotntrtodate losdit’tg

operations with a forkhft traveling at the maximum

speed of (b) miles per hour. The ASWMS

shall accommodate the aircraft rail-rollers ystem as

defined by ~. The ASWMS shall have

winch and hoisting cable attachments able to

support the mass of the ASWMS dktributed

between alf pointa with a (d) factor of

safety without dktordon of the AS WMS or its

equipment. The cable attachments shall be

accessible with any environmental protection cover

in place. The ASWMS’ wheels should have a load

of no more than (e) pounds per wheel,

diameter of no less than () inches, and

width no less than ~ inches.

Attachments for the ASWMS to the air vehicle

●
shall meet the load requirements of 3.2.3

multiplied by (f) for the forward

direction, (f) for the aft direction,

~ fOr the _ltl——— directiOn.
(f) for the downward dbectimt, and

m for both lateral directions.

REQUIREMENT RATIONALE (3.6. 1.5)

This requirement applies to removable, temporary,

or ponable units only and should not be used for

ASWMS permanently mounted within the

airframe.

RSQUfRSMENT GUIDANCE

The .SAE AS 1426 recommends that all removable

modules, equipment, or parts pass through a

32 x 72 in. doorway with 6 in. radius corners.

a. Wlile the optimum design for the ASWMS

would be to require no assembly after it is

loaded into the aircraft, other design

constraints may make this goal unachievable.

When tradeoffs are performed with all

requirements, this is one that can be somewhat

relaxed to permit the full compliance with

more important requirements.

b. The forklift tines tunnels, if used, should

be large enough to fit both military and

commercial equipment. They should be

positioned as required to permit transfer of the

ASWMS by a forklift at its maximum operating

speed.

c. If tie air vehicle for which the ASWMS is

being designed contains a rail-roller system,

the section of the air vehicle specification that

describes this feature shou~d be referenced

here.

d. The winch and lifting attachments should

be designed to support the weight of the entire

ASWMS with a safety factor based upon the

anticipated loading conditions. The weight

should be empty or full, based upon the

anticipated loading scenario.

e, The C-17 crew galley specification

requires a maximum load of 65 Ibs per wheel, a

minimum wheel diameter of 1.25 in., and a

minimum wheel width of 0.60 in.

f. The SAE AS 1426 recommends a safety

factor of 1.33 for the forward direction for

static load tests and stress analyses, and 1.15

for the other directions for stress analyses.

REQUIREMENT LESSONS LEARNED

On one older transportable gaOey/lavatory unit, the

door vents frrr the lavatory were located just above

the forklift tine entries. This created a maintenance

problem since the tines often missed the entries

and struck the vents, which frequently had to be

replaced.
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4.6.1.5 Verification of loading restrictions.

The verification of any partial assembly of the

ASWMS after loading onboard the aircraft,

loading of removable units through existing hatches

or cargo doors, and hoisting andlor foddift

operations shall be by The winch

operations and the roflirtg of the ASWMS on the

aircraft raif-roller system and on paved aircraft

taxiways ahaU be verified by

Attachments for the ASWMS to the air vehicle

shall be verified by

Verification GUID~CE (4.6.1.5)

These requirements should be verified by test of

the final ASWMS design in the aircraft on which it

was designed to be loaded.’

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).

3.6.1.6 Connectors. The potable water hoses

and connectors shall not be physically connectable

to the liquid waste hoses or connectors. AU hoses

or eleCtriCal lines shall be flexible and shall not
induce loads on the connectors, the A. SWMS, or

the aircraft structure. The ASWMS shall sto~e all

hosea and connectors for connection of the

ASWMS to the aircraft or support service systems.

AU liquid lines shall have a valve in the line

between the connector and the system. ‘flte

connectors to liquid handling subsystems shall be

protected by a leakproof cap when not in use.

REQUIREMENT RATIONALE (3.6. 1,6)

The ASWMS requires connection with the aircraft

to function as an integral part of the air vehicle

system. Furthermore, the ASWMS’ elements

require interconnection with one another in a

manner consistent with their intended use.

204

REQUIREMENT GUIDANCE

The potable water and waste liquids systems should

be designed to prevent their interconnection and

ensure the drinkhg water supply is not

contaminated. This has been achieved in the past

by using different sizes and geometries for the

connectors of the two systems.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.6.1.6 Verification of connectors. The

presence and operation of a valve in all liquid lines ,

between the connector and the system and of a

leakproof cap on the connector shall be verified by

(a) The inability to connect potable

water hoses and connectors to the liquid waste

hoses or connectors; the flexibility and loads

induced by all hoses or electrical lines; and the

storage of all hoses and connectors for connection

of the ASWMS to the aircraft or support service

systems shaU .be verified by (b)

VERIFICATION GUIDANCE (4,6. 1.6)

a. The inclusion of a cut-off valve at the

connector and a leakproof cap should be verified

by inspection of the drawings and delivered

products.

b. The other requirements should be

demonstrated as an integral portion of the full

system demonstration of 4.1.

VERIFICATION LESSONS LEARNED

Contsct the REO for rhis document (see 10.5).
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●
3.6.1.6.1 Electrical connectors. The ASWMS

units which are removable from the aircraft shall

mate with a (a) (nomenclature or

specification number) (a) (male/female)

electrical connector. The connector shall be

Iocatedat fb) (location) and shallhave

(b) feet cord length. The ASWMS shall

include stowage for the cord. When connected, the

power cord shall not obstruct any passage around

equipment. Connectors shall be operable hy a

single hand without tools.

REQUIREMENT RATIONALE (3.6.1.6.1)

The electrical connection with the air vehicle needs

to be described in sufficient detail to ensure

adequate performance.

REQUIREMENT GUIDANCE

a. The C-17 galley specification requires the

electrical connector conform to MIL-C-26482,

Series 2. The ASWMS which are being designed to

suppott existing aircraft should specify the male or

●
female connector necessary to match the existing

aircraft system. The ASWMS for new systems also

need to specify the connector gender to ensure a

match when the systems are first mated.

b. The location of connectors on the ASWMS

and the cord length should be specified based upon

the connections within the aircraft. Routing of the

cord to clear obstructions, to ensure no

obstmctions, and to prevent tripping hazards

should be taken into account for the length

calculation. Furthermore, adequate length is

necessary to ensure no stresses are placed on the

connector from the ASWMS.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.6.1.6.1 Verification of electrical

connectors. The capacity, location, size, and type

of the electrical connectors m the ASWMS shall be

verified by The length of the

electrical cord and its stowage, the connecting

operation, and the non-obstruction of passageways

and equipment by the connected cord shall be

verified by

VERIFICATION GUIDANCE (4.6. 1.6. 1)

a. The type, location, size, and capacity of the

connector should be verified by inspection of the

drawings and the delivered product.

b. Adequate cord length and stowage, connector

operation, and non-obstruction should be verified

as an integral portion of the full system

demonstration of 4.1.

VERIFICATION LESSONS LEARNED

Contact tbe REO for this document (see 10.5).
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3.6.1.6.2 Ventilation connections. Connections

for exterior venta (tank and spsce ventilation) shall

be in accordance with (a) (specification

paragraph number). The ventilation inlet and

outlet flanges shall be able to withstand, tithout

permanent deformation or failure, a force of

(b) pounds axial thmst in the (b)

(inward/outward) directinn and a moment of

(b) pound-inches about the axial

centerline.

REQUIREMENT RATIONALE (3.6. 1.6.2)

In many applications, the ASWMS ventilation will

require connection to the aircraft. This may be for

the passage of odors from one space to another or

to the aircraft exterior.

REQUIREMENT GUIDANCE

a. The paragraph number that defines the

interface between the ASWMS and the aircraft

should be cited here.

b. The forces and moments imposed on the

aircraft by the ASWMS’ ventilation connectors ●
should be based upon the strength of the

connectors and the supporting structures.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.6.1 .6.2 Verification of ventilating

connections. Connections for all exterior vents

and the forces and moments these connections can
withstand shall be verified by

VERIFICATION GUIDANCE (4.6,1.6.2)
1

The performance of these connections should be

verified by test measurements of the connecting

forces using the delivered products.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).

●
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i

●
3.6.1.6.3 Ground servicing connectors.

Potabla water service connections shall not be

located !mthesamebox, area, or space and shall

not be downstream from any liquid or httman waste

service connections or overboard dump outleta.

Both the waste and potable water systems shafl

have a valve isr the line between the connector and

the system. TMS valve shall be accessible and/or

operable from the service comection location. The

condition ofthia valve, opened or closed, shaUbe

easily and directly observable from the service

connection operating location. If the connections

andvalves are located behinda panel or door, the

location and purpose of these devices shall be

durably andlegibly marked ontheextetior of the

access. Operating instructions, includ]ng valve

positions for filhg, draining, tank selection, or

other operation, shallbeposte dinapositionwhere

it can be read while operating this equipment.

REQUIREMENT RATIONALE (3.6.1.6,3)

This requirement provides the technical direction

necessary fordte servicing of the potable water and

liquid waste systems.

REQUIREMENT GUIDANCE

To prevent contamination from the inadvertent

cross-connection of the potable water and liquid

waste systems, theservicing outleta and connectors

should be located in separate areas. To ensure

positive control of the servicing operations, a valve

located at the connection is desirable.

ht many cases, servicing may be accomplished by

personnel not fully .aware of all details of the

potable water or liquid waste systems. To reduce

therisk ofequipment damage, instructions should

be posted on the inside of any access doors.

Figure 17 describes typical ground service

connectors.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.6,1.6.3 Verification of ground servicing

connectors. Verification that potable water

service connections are not located in the same

box, area, or space and are not downstream from

any liquid or human waste service connections or

overboard dump outlets shall be by (a)

The adequacy of all operating instructions shall be

verified by (b) The performance of the

servicing valve, connector, and cap should be by

~

VERIFICATION GUIDANCE (4.6. 1.6.3)

a. The location of the service connections should

be verified by inspection of the drawings and the

delivered product.

b. The operating instructions should be verified as

an integral pmtion of the full system demonstration

of 4.1.

c. The valve, connector, and cap should be

verified by testing at the highest operating,

cleaning, filling, or servicing pressure.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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● 3.6.1 .6.3.1 Liquid waste service connections.

Liquid waste servicing connectors shall be quick

disconnects in accordance with ()

(specification number) and shall me~t the

requirements of 3.2.2.1 and 3.2.2.2. The hose

length shall be (b) inches and the hose

diameter shall be (b) inches for the waste

liquids hoses. Connection to liquid waste ground

services shall be at a single location, shall require

no more than one skill level (c)

gmundcrew member, shall adddisinfectant to the

waste tank, and shall not require a ladder for

connection or operation when the ground

crewmember is standing on the ~

(ground or service truck/cart). After service,

provisions shall beavailable to rinse and disinfect

the hose and the connection without removal.

Backflow outofthetoilets, urinals, basins, or other

equipment connected to the liquid waste plumbing

shall be prevented during the rinse or chemical

addition. See 3.2.2.2.3 for inflight, overboard

dumping requirements.

●
REQUIREMENT RATIONALE (3.6.1.6.3.1)

The ASWMS, if it is to handle waste liquid

products, must interface with the equipment

designed to offload that waste from tbe air vehicle.

REQUIREMENT GUIDANCE

a. Current ground service equipment for liquid

waste have connectors in accordance with

MIL-T-38010. The ASWMS should be designed

to mate with this connector.

b. The waste hose length shotddbe adequate to

reach the service connections with the aircraft in

the normal servicing condition. This may include

the presence of other servicing equipment that

precludes the placement of the liquid waste service

equipment in the preferred location. The current

waste hose minimum diameter is 3 in.

c. The skill level should be selected in

accordance with tbe level of complexity of the

equipment and its operating procedures.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.6.1 .6.3.1 Verification of liquid waste

service connections. Liquid waste servicing quick

disconnects, hose length, connection to grOund

services, drainage of all liquids and solids,

disinfectant addition, rinse, and other operation

shall be verified by

VERIFICATION GUIDANCE (4.6.1.6.3.1)

The performance of these requirements should be

verified as an integral portion of the system

demonstration of 4.1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.6.1 .6.3.2 Potable water service connection.

Potable water servicing connectors shall be quick

disconnects in accordance with (a)

(specification number), shall meet the

requirements of 3.2.1 .1.2.1 and section 3,2.4,

shall be easily accessible with the ASWMS

installed, and shall not require tools, Operating

instructions sha[l inchrde a caution not to allow the

filling pressure to exceed () psig. The

hose length shall be L inches and the

hose diatneter shall be (c) inches for the

potable water hoses. The potable Water overflow

outlet shall be observable from the Iocationof the

servicing connector. The potable water tank filling

hose and connections shall beplainly label[ed for

potable water use only and shall not be connectable

to the aircraft liquid or human waste service

connectors.

REQUIREMENT RATIONALE (3.6.1.6.3.2)

The ASWMS, if it is to handle potable water, must

interface with the equipment designed to onload

that water to the air vehicle.

REQUIREMENT GUIDANCE

a. The current potable water connection is as

specified by Ms21391. This is designed to mate

with the service tmck fill hose connector of

MIL-T-83018.

b. This pressure should be based upon the

pressure capacity of the potable water system.

Current potable water systems require the operator

not to exceed 30 psig filling pressure.

210

c. The hose length should be adequate to reach

the service connections with the aircraft in the o

normal servicing condition, This may include the

presence of other servicing equipment that

precludes the placement of the potable water

service equipment in the preferred location.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10,5).

4.6.1 .6.3.2 Verification of potable water a
service connection. Potable water servicing quick

disconnects, hose length, operating instructions,

and overflow outlets sha[l be verified by

Inability to connect the potable

water system to the waste handling system, hoses,

and connectors shall be verified by

VERIFICATION GUIDANCE (4.6. 1.6.3.2)

The performance of these requirements should be

verified as an integral portion of the system

demonstration of 4.1.

VER1F1CATION LESSONS LEARNED

Contact the REO for this document (see 10.5),
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● 3.6.1.7 Structural interface. For removable

ASWMS equipment, attachments to the aircraft

structure shafl be made with quick and captive

dkconnecta, with rigid connections in all directions

to the existing aircraft mounting pointa, and with

no requirement for special tools. The equipment

design shafl preclude the possibility of incorrect

installation. There shall be no chatter at the

connections to the aircraft. Any portion of the

ASWMS that requires removal for access to other

aircraft components or to structural attachments

shall also incorporate captive fasteners and shall

require a single hand tool common with the

ASWMS unit installation. The AS WMS and its

equipment shall be positioned so

obstruct passenger access to seats.

REQUIREMENT RATIONALE

it does not

(3.6.1.7)

The ASWMS’ components will be mounted in the

e

air vehicle. The ASWMS’ elements must be

integrable with the air vehicle’s structures. Both

permanent and temporary mounting must meet

these requirements.

REQUIREMENT GUIDANCE

The C-17 uses an envelope drawing with detail

drawinga to define the stmc~ural conn~ctions of the

ASWMS to tbe air vehicle.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.6.1.7 Verification of structural interface.

The removal and replacement of removable

ASWMS equipment and the mounting of

removable ASWMS units to the aircraft shall be

verified by

VERIFICATION GUIDANCE (4.6. 1.7)

This requirement should be verified as an integral

portion of the system demonstration of 4.1.

On the C-135, the galleys were required to be fit

tested by installation into either the actual aircraft

or a USAF-approved mockup.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.6.1.8 Clearances, exits, hatches, and

compartment access. The ASWMS and its

equipment, in any configuration, shall not block

access to emergency and normal hatches and

compartments. The ASWMS doors, drawers, and

extending, sliding, or fnlding surfaces shall not

block or interfere with the access tn or nperation of

other aircraft equipment in any position (open,

closed, unfnlded, etc.),

REQUIREMENT RATIONALE (3.6.1.8)

The design andplacemem of the ASWMS within

the aircraft must not interfere with a crewmember’s

ability to perform his mission. This includes any

requirements to gain access to equipment or

spaces.

REQUIREMENT GUIDANCE

Thk requirement should be applied on all ASWMS

systems.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.6.1.8

hatches.

Verification of clearances, exits,

and compartment access. Access to ●
emergency and normal hatches or compartments

with dnors, drawers, and extending, sliding, or

fnlding surfaces in any positinn (open, closed,

unfolded, etc. ) shall be verified by

VERIFICATION GUIDANCE (4.6. 1.8)

While preliminary studies may be performed using

system drawings, the final verification should be an

integral part of the system demonstration of 4.1.
,

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10,5).

●

●
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● 3.6.1.9 Environmental control system

interface. The smoke or odors generated by the

operation of the ASWMS galley- or lavatory-type

equipment shall ventilate to the

(exterior/interior) of the aircraft or shaO be

dissipated by the aircraft ventilation system without

adverse impact on the cabin pressurization system.

This ventilation shall be user controllable,

(shall/shall not) have a filter, and

shall be without adverse impact to the cabin

pressurization system. If necessary, this system

shall allow a crewmember to disable it immediately.

REQUIREMENT RATIONALE (3.6. 1.9)

The galley equipment of the ASWMS may create

smoke and fumes when sustenance is prepared.

This is particularly true of equipment designed to

support DVS, 3ince the preparation will more

closely resemble that of ground-based kitchens.

Noxious odors may also be created in the use of the

ASWMS’ lavatory equipment.

REQUIREMENT GUIDANCE

TMs requirement should be integrated with the

human waste system ventilation requirements of

3.2.2.1.3 and the compartment requirements of

3.2.3.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.6.1.9 Verification of environmental control

system interface. The ASWMS area ventilation

shall be verified by

VERIFICATION GUIDANCE (4.6. 1.9)

The operation of this system should be verified by a

test and as an internal portion of the full system

demonstration of 4:1

●
VERIFICATION

Contact the REO for

LESSONS LEARNED

this document (see 10. 5).

3.6.1.10 Escape system interface. The

ASWMS, in any configuration, shall not impede

egress from the aircraft under emergency

conditions.

REQUIREMENT RATIONALE (3.6. 1. 10)

The ASWMS must not interfere with emergency

operations of the air vehicle systems or of the

assigned personnel.

REQUIREMENT GUIDANCE

Guidance for this requirement is contained in

AFGS-87235.

REQuIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.6.1.10 Verification of escape system

interface. The ASWMS shall be integrated with

the escape system so egress from the aircraft under

emergency conditions is not impeded.

VERIFICATION GUIDANCE (4.6. 1. 10)

This requirement should be verified as an integral

portion of the full system demonstration of 4.1.

VER1FICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.6.2 Other interfaces

3.6.2.1 Ground service carts. The ASWMS

shall be compatible with the (type

designations) ground service carts for the support

of toilets, potable water filling, power, disassembly

for cleaning, sanitization, or repair.

REQUIREMENT RATIONALE (3.6.2.1)

The ASWMSmay besupported by one or several

ground service cans, depending upon the

equipment included in the ASWMS, the design

mission, and the suppon needed.

REQUIREMENT GUIDANCE

Ifthe refrigerators or freezers cannot be emptied

between missions, if they require electrical power

prior totheaircraft engine start-up, orifthe ovens

or other ASWMS equipment must be operated

prior to engine start or after electrical power is

secured, then the ASWMS must interface with the

ground power service carts. In this case, the ground

power carts must be able to provide sufficient

power for all concurrent design activities.

Current potable water servicing trucks are

equipped with connectors which mate with the

MS21391 aircraft drinking water servicing

connector. This connector compliesvAth IS0450

and ASCC AIR STD 25116.

The C-17 uses a potable water truck to fill the

potable water tanks. As defined by MIL-T-83018,

this trttckis eqttipped witha 250-gal water tank, a

pumping system, static discharge reel (for aircraft

grounding), a 50-ft hose and nozzle, and an

accessory kh for various service requirements,

Current lavatory servicing cans, as defined by

MIL-L-26208, are equipped with a 4-in. coupling

assembly (Kaiser RoyLyrt part number

M2651-133) and a l-in, recharging connection

(Kaiser RoyLyn part number 0031-0118). These

connections are pan of a patented lavatory holding

tank drain system and are used throughout the

commercial industry. No formal standard exisrs for ●
these connections.

The C-17 uses the Pan Number AS32A Lavatory

Servicing-Pumping Unit Tank to service the toilet.

This unit isused to extract waste fmm the aircraft

lavatory, to flush the lavatory with fresh water, to

recharge the lavatory with water and deodorizer,

and to transpon the waste to a sewage .disposal

facility. This is a self-contained unit with a tank for

waste and another for fresh water. It operates on

12V DC.

The C-5 troop compartment toilet required the

waste handling system to withstand flushing by

ground setvice units atthe rate of 15gal/min anda

pressure of 20 to 30 psig and overpressure

protection for125psig. The toilet filter was not to

be removed during this process. This process was

also used to charge the tank with adequate liquid

for use.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).
@

4.6.2 Verification of other interfaces

4.6.2.1 Verification of ground service carts.

The compatibility of the ASWMS with the required

ground service cans for the support of toilets,

potable water filling, power, disassembly for

cleaning, sanitization, orrepair shall be verified by

VERIFICATION GUIDANCE (4.6.2.1)

Compatibility of the ASWMS with required ground

service carts should be verified as an integral

portion of the system demonstration of 4.1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).

214

Downloaded from http://www.everyspec.com



AFGS-87261

APPENDIX

● 3.6.2.2 Ground stowage. Tbe

portion of the ASWMS [a)

removable

(shall/shall

not) becontained onnomore than a single pallet.

The stored dlmensians of the ASWMS shall be no

mOre than ~ feet high, ~ feet
wide, and (b) feetlong. Ifaweatbercover

is used, it shall be easily removable by one person,

shaObestowable within the ASWMS, and shall not

tear or puncture from notmal use. The ASWMS

shall have rigid covers over all preparation and

storage equipment or areas.

REQUIREMENT RATIONALE (3.6.2,2)

During periods of non-use, pmtions of the

ASWMS or the entire ASWMS maybe placed into

ground stowage. This could require specialized

equipment or devices to protect tbe ASWMS from

the environment.

REQUIREMENT GUIDANCE

a. It is preferable to keep all portions of the

AS WMS within a single pallet wherever possible,

However, where larger systems are needed, it may

not be possible without sacrificing other necessary

requirements,

b. The as-stored dimensions of the ASWMS

should be based upon the storage facility

capabilities and should be minimized wherever

possible.

REQUIREMENT LESSONS LEARNED

Contact the REO for this document (see 10.5).

4.6.2.2 Verification of ground stowage. The

storage capability, including the use of a weather

cover, shall be verified by

VERIFICATION GUIDANCE (4, 6,2.2)

This requirement should be verified as an integral

ponion of the system demonstration of 4.1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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3.6.2.3 Insulated food transporters. The

ASWMS shall include a covered and insulated

food transporter to carTy the sustenance from the

inflight kitchen to the aircraft while the food is

maintained in its frozen or chilled condition. The

transporter shall contain [a) (cubic feet of

volume or number of meals). When unloaded, it

shall be storable in the ASWMS equipment, It shall

be damage resistant, weigh no more than

(b) when loaded, have two carrying

handles, and maintain the temperature of the

sustenance within (c) degrees F for

~ minutes at .an environmental
temperature of ~ degrees F.

Requirement FIATIONALE (3.6.2,3)

In many applications, the majority of the ASWMS

equipment will remain onboard the aircraft and

sustenance will be carried to the vehicle and loaded

into the ASWMS. The sustenance must be

protected from the environment during this

operation to ensure it remains in an edible

condition.

REQUIREMENT GUIDANCE

The USPHS Handbook 308 recommends food

transporters be enclosed and not be used fOr Other

purposes which may conflict with the sanitary

transport of food.

a. Food transporters should be designed to

accommodate the oven and refrigerator insen

racks when fully loaded with prepared meals,

Foldable or dismantlable food transporters

have provided insulated and protected transfer

of meals together with stowage of the emptied ●
transporter.

b. The weight of the food transporter fully

loaded with sustenance should be below thst

which can be eaaily handled by two aircrew

members, as defined by A41L-STD-1800,

Human Engineering.

c. Foodshould notremain unrefrigerated for

more than a cumulative time of 4 hr.

REQUIREMENT LESSONS LEARNED

Contact the REO for thk document (see 10.5).
..

4.6.2.3 Verification of insulated food

transporters. Tbe design, construction, function,

operation, and storage of any food transporter shall

be verified by,

VERIFICATION GUIDANCE (4,6.2.3)

This requirement should be verified by a test of the

food transporter’s ability to mairitain the

sustenance at the specified temperature for the ●
required length of times at the highest ambient

temperatures of the anticipated operating

locations. The ability of the food transporter to

integrate and operate with the balance of the

ASWMS and the airvehlcle should be verified as

anintegral portion of the system demonstration of

4.1.

VERIFICATION LESSONS LEARNED

Contact the REO for this document (see 10.5).
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