)

Downloaded from http://www.everyspec.com

This document has been approved
. for public release and sale; its
distribution is unlimited.

MIL-E~24455(SHIPS)

24 September 1971
SUPERSEDING

MIL-E-23457A (SHIPS) (In Part)
(See 6.5)

MILITARY SPECIFICATION
ENGINES, DIESEL, PROPULSION AND

AUXILIARY, HIGH SPEED, NAVAL SHIPBOARD

1. SCOPE

1.1 Thas specification covers propulsion and auxiliary diesel engines rated at 1500
revolutions per minute (r.p.m.) or above. Engines shall be manufacturer’'s production models
modi fied to be compatible with environmental conditions, maintenance procedures and mission
requirements peculiar to Navy applications.

2. APPLICABLE DOCUMLNTS

2.1 The following documents of the issue in effect on date of i1nvitation for bids or
request for proposal, form a part of the specification to the extent specified herein.

SPECIFICATIONS

FEDERAL

F-F-351 - Filters and Filter Elements, Fluid, Pressure. Lubricating Oi1l,
Bypass and Full Flow.

F-P-666 - Primer, Pressure, Internal Combustion Engine (Cold Starting Aid)
and Pramer Cartridges.

0-A-548 - Antifreeze, Ethylene Glycol, Inhibited.

0-I-490 - Inhibator, Corrosion, Liquid Cooling System.

MMM~A-260 - Adhesive, Water Resistant, (For Sealing Waterproof Paper).

PPP-B-1055 - Barrier Material, Waterproof, Flexible.

MILITARY

MIL-C-104 - Crates, Wood; Lumber and Plywood Sheathed, Nailed and Bolted.

MIL-P-116 - Preservation, Methods of.

MIL-B-131 - Barrier Material, Water Vaporproof, Flexible, Heat-Sealable.

MIL-R-196 - Repair Parts for Internal Combustion Engines; Packaging of.

MIL-B-233 ~ Boxes, Repair Parts, Storage.

MIL-S~901 ~ Shock Tests, H.I. (High Impact); Shipboard Machinery, Equipment

and Systems, Reguirements For.

MIL-A-5092 - Adhesive, Rubber Base, General Purpose.

MIL-C-5584 - Containers, Shipping and Storage, Metal Reusable.

MIL-T-5624 - Turbine Fuel, Aviation, Grades JP-4 and JP-5.

MIL-F-7194 - Filter, Reciprocating Engine Induction Air, Aircraft.

MIL-F-8901 - Filter/Separators, Aviation and Motor Fuel, Ground and Shipboard
Use, Performance Requirements and Test Procedures For.

MIL-L-%000 - Lubraicating Oi1l, Shipboard Internal Combustion Engine, High
Output Diesel.

MIL-C~9959 - Container, Flexible, Reusable, Water-vVaporproof.

MIL-E-10062 - Engines: Preparation for Shipment and Storage of.

MIL-M-10304 - Meters, Llectrical Indicating, Panel Type, Ruggedized, General
Specification for.

MIL-G-12803 - Gasket Materials, Non-Metallaic.

MIL-B-13239 - Barrier Material, Waterproofed, Flexible, All Temperatures.

MIL-M~-15071 -~ Manuals, Technical; Equipment and Systems Content Requirements
For.

MIL-P-15137 - Provasioning Technical Documentation for Repair Parts for
Electrical and Mechanacal Equipment (Naval Shapboard Use).

MIL~M-15337 - Mufflers, Exhaust, Internal Combustion Engine.

MIL-S-15371 - Starter, Engine Electrical (Naval Shipboard Use).

MIL-C~15730 - Coolers, Fluid, Industrial, Naval Shipboard: Lubricating O1l,
Hydraulic 011, and Fresh Water.

FSC 2815
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i-c-1043% - Chargers, sattery, Gonerator lype

PlL=I-1452d - Inhaibitor, Corrosion, lijurd (ocoling System (bichiomate Type).

Mli-t=2004 - Flanges, Pipe, bronze (Silver brazing)

VIL-F-20el7 - l1lter Assembl, and Filter Llements, Pluid, Pressure (lor bkngines
with Ii1quid Fucl Irjection Systems)

1Il1-t=-2067) - tlanges, Pipe, Carbon Steel, 150 P S 1 , WS P. (For Naval
ShiplLoara Usc)

ML-_-.1121 - coolers, Fluiu, Industrial, Luvricating Oi1l and Fresh Water,
Javal Shiphboard

MIL-L-21262 - Lubricating 011, Internal combustion Lngine, Preservative and
Break-In

MIL-'=243b5 - Maintenance lnyincering Analysis Istablishment of, and Pro-

cedurcs and Formats for Associated vocumentation, General
Spccification for
MI1-I-24453 - Inhibitor, Corrosion, Soluble-0O11l
MI1-I-26860 - Indicator, Humidity, Plug, Coler Change.
MIL-M-38761/2 - ticrofilming and Photoygraphing of Engineering/Technical Data
and Related bDocuments PCAM Card Preparation, Lkngineering
Lat1 l1cro-Reproduction System: Microfilm Aperture and
labulating Cards for Naval Ship Systems.
MIL-1-45208 - Inspection System Requirements
MIL-F-52308 - Filter blement, Fluid Pressure

STANDARDS

MILITARY

MIL-STD-129 - Marking [or Shipment and Storage.

MIL-STD-130 - Identification Marking of U S. Military Property.

MIL-STD-167 - Mechanical Vibrations of Shipboard Lquipment.

MIL-STD-271 - wondestructive Testing Requirements for Metals.

MIL-STD-777 - Schedule of Piping, Valves, Iittings, and Associated Piping
components for Surface Ships

MIL-STD-118b - Cushioning, Anchoring, Bracing, Blocking, and Waterproofing,
with Appropriate Test Methods.

MSle1l42 - Boss, Gasket Seal Straight Thread Tube Fitting, Standard Dimensions

for.
MS35802 - Filter Llements, 1luid, Pressure-0O11, Full-Flow.

PUBLICATIONS

MII ITARY
NAVSIHIPS 0900-003-8000 - Metals, Surface Inspection Acceptance Standards
NAVSHIPS 0900-003-9000 ~ Radiographic Standards For Production - Repair Welds.
JAVSHIPS 0901-412-0002 ~ Naval Ships Technical Manual - Chapter 9412 - Diesel
Lngines Propulsion - General Purpose.

(Copres of specifications, standerds, drawings, and publications required by suppliers
1n connection vith specific procurement functions should be obtained from the procuring
activity or as directeu by the contracting officer.)

2.2 Other publications The following documents form a part of this specification to
the extent specified herein Unless otherwise indicated, the 1ssue 1n effect on date of
invitation for bids or reguest for proposal shall apply

NATIONAL BURLAL OF 5[ANDARDS
Hanubock 28 - Screw Thread Standards For Federal Services.

{Applicatior for copies should be addressed to the Superintendent of Documents, Govern-
ment Printing Office, washington, D C 20402 )
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UNIFORM CLASSIFICATION COMMITTLE
Uniform Freight Classification Rules.

{Application for copies should be addressed to the Uniform Classification Committee,
202 Union Station, 516 West Jackson Boulevard, Chicago, Illinoxs 60606.)

NATIONAL CLASSIFICATION BOARD
National Motor Freaght Classification Rules.

{(Application for copies should be addressed to the National Motor Freaght Traffaic
Association, Inc,, 1616 P Street N.W., Washington, D.C. 20036.)

3. REQUIREMENTS

3.1 Lngine rat;ng. The engine horsepower rating and speed shall be as specified in
6.2 and indicated on the engine ident:ification plate (see 3.26.l1). This rated horsepower
output, unless otherwise specified i1n the contract or order, corresponds to full power
operation of the boat or ship, or 1t's equipment under ship trial conditions. This engine
rated horsepower shall be not greater than the horsepower value chosen as the 100 percent
"rated load" condition for the first unit endurance test specified in 4.4.2.

3.1.1 Acceptance requirements. It 1s the intent of this specification to procure
current production engine models with a denonstrated background of satisfactory service
experience under conditions comparable to those to which the procured engines will be sub-
jected. Therefore, in addition to meeting all other requirements of this specification that
are applied by the procurement document, the engine at the time of the bid must have met at
least one of the following requirements

(a) The engine 1s essentially 1uentical to an engine which has been accepted by
the Naval Ship bngineering (enter (NAVSEC) as having met the requirements
of this specification at the same or a higher power rating and brake mean
effective pressure (bmep).

(b) Unless otherwise specified i1n the contract or order, the engine shall be a
current production item, or a type which the manufacturer will certify and
has a background of 5000 hours satisfactory operation on at least one unit,
The unit or units considered as verifying this experience factor shall be
installed for a rated output at least equal to the rating specified in the
procurement involved. The engine supplier shall on specific request, provide
detailed information as to where the unmits are located, who operates them,
and insofar as practical, how they are used. This i1nformation shall be used
when desired to ver:ify the manufacturer's stated compliance with thas
experience requirement.

3.2 Materials. Corrosion resistant materials shall be used 1n saltwater system piping
and components. Coated or painted cast iron or other ferrous metals are not acceptable in
these areas. Materials used i1n the construction of fuel and lubricating o1l coolers and
coolant heat exchangers shall be in accordance with MIL-C-21121 or MIL-C-15730 except
composition 70-30 copper-nickel alloy 1s acceptable where composition 90-10 1s specified.

3.2.1 Dissimilar metals. Contact between dissimilar metals shall be avoided in order
to minimize galvanic corrosion. An 1lnterposing material which will minimize or eliminate
this galvanic effect may be used.

3.2.2 Aluminum parts. Aluminum parts, other than pistons, blowers and fuel pumps shall
be protected from corrosion by one of the following methods-

(a) Exterior parts to be painted shall be anodized or treated with corrosion
resistant chemical film,

(b) Exterior parts to be left unpainted shall be anodized.

(c} Interior parts in contact with o1l do not require treatment.

3.2.3 Threaded holes in aluminum intended for bolts or screws for components or
accessories normally removed or disassembled during routine maintenance or examination shall
have steel inserts. Where i1nsufficient basis metal exists, studs can be used without 1nserts.
Dimension, including thread data and length, and complete instructions covering the removal
and replacement of all inserts used shall be included in the engine instruction manual.
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3.2 4 Maygne -1 un 1{1(75 ladiite « s allo I 111 not be uscd
3.2.5 crataing No paint, plastic or zinc coating shall be applied to the 1nterior of

qgear covers, lubrrcitine L1l nmps or an, other i1nturior surfaces that will be in contact

with lubricatirg, fucl, or hyaraulic o1l v
3 2 6 ihreaded fastenings All thrcaded parts sinall conform to Handbook 1H28. 1iuts

and other thrcaacd fastenings on tinc engrne and accessories shall be secured by wire, lock-

washers, cotter pins, clip, or othir means, 1n ->ucn manner as to positively prevent the
part working loosc under operating conditions Alyr drain plugs shall be readily removable
with general purposc wrenches

3.3 Standard operating conditions The following operating conditions shall be used
for the design and testing of the engine and accessories

Ampilent air temperaturcs [N . 100°¢

Barometric air pressure (dry) . . 29 92
inches mercury (ig)

tresh water from engine lo0°f
(minimum -190°F (maxirum)

Lxhaust back pressure . . 2 1nch lg

Gea water 1nlet temperature 90°F

Sea wWater outlet temperaturc 130°t
(maximnun)

Lubricating o1l terperature to engine or in gallcry

(a) Propulsion engines with engine mounted coolers .... 225°F. (maximum) .
{b) All other applications e e+ + <« » .« 200°F {(maximum).
luel tenperature to engine 115°t

(maximum)

3.4 Inclination. Ihe enginc, acce ssory components and piping systems shall be capable
of operating 1n accordance with all the requirements of this specification and without loss
of fluids, luss of lubricating oil pump suction, anu «1thout tne connecting rod and gears
dipping 1into the o1l under thc followinag conditions

(a) Wwhen the ship 1s operating at any angle from U to 15 degrees from the hori-
zontal, engine coupling cnd low

{b)  When the ship 1s rolling up to 45 deyrces either side or pitching up to 18
degrees

3.5 Reliability and maintainahilit)

3.5 1 Reliability.

3.5.1 1 lhe principlc of rcliability 1s paramount and no compromise of this principle
shall be made wita any othcr reauilrerents nor during evaluation of the accept/reject tests
which are too short to insurc rcliability during the long time intervals between scheduled
overhauls

3.5 1 2 Unless otherwise specified (sce 6.2), the reliability and maintainability
features shall ve predicated on tie following missions

(a) the engine shall carry 1ts rated full load continuously for numerous 48-hour
operating intcervals 1n emergencies or combat support missions, Preventive
maintenance shall be ¢¢ferred during this period

(b} Ine engine shall carry 1ts rated load and specified partial loads (see 6.2)
for at least 1000 hours for a successful typical wartime mission A minimal
amount of shipboard preventive maintenance ana a maximum amount of maneuvering
1, allowed during this period

(c) yhie cngine shall perform numcrous wartiix missions without overhaul during at
least 4000 oprrating hours

(d) The engine shall bc designed to operate reliably in accordance with thas
speci1fication for the specifiea total design life of 24,000 hours.
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3.5.2 Maintainabalaty.
3.5.2.1 Maintainability goals.

(a) Overhaul parts and labor costs shall not exceed 50 percent of acquisition cost.

(b) Overhaul by means of parts replaccment shall be accomplishable by onboard
personnel and equipment.

(c) Preventive maintenance during the operating intervals (sec 3.5.1.2(a)) shall
be deferable or eliminated 1f possible.

(d) The maximum time to effect any repair action or to replace any part, other
than the block and crankshaft, shall be less than 24 hours.

3.6 Accessogy equipment. Unless otherwlse specified (see 6.2), the following accessories
shall be furnished with each engine

(a) Sea water pump.

(b) Fresh water pump.

(c) Lubricating o1l pressure pump.

(d) Fuel supply pump.

(e) Lubricating o1l cooler

(f) Fresh water cooler.

{(g) Lubricating o1l filter(s).

(h) Lubricating oil strainer (or oil pump screen)
(1) Intake air silencer.

(3) Turbocharger aftercooler.

(k) Fuel o1l filter.

(1) Fuel o1l strainer (see 3.7.3 2).

(m) Temperaturc regulator or thermostat.

(n) Governor.

(o) Overspeed trip device or governor.

(p) Starting system.

(g} Blower (2 cycle engines)

(r) Lkngine mounted controls.

(s) Lubricating o1l low-pressure alarm switch.
(t) Fresh water high-temperature alarm switch.
(u) Reverse/reduction gear (propulsion only).
(v) Fuel o1l booster pump (1f reguired).

(w) Engine barring device.

(x) Turbocharger (1f used).

(y) Emergency shutdown device.

Other accessories or engine attached piping necessary for satisfactory engine operation but
which are not specified herein or in the contract or order shall be furnished by the engine
manufacturer. Unless otherwise specified in the contract or order, piping, including fitting
and flanges, alarm systems, wiring, or mechanical linkage required to connect detached
accessories, instruments, and controls to the engine, or to cooling water, fuel, starting
air, electrical, exhaust, or lubrication systems, shall be furnished by the installing
activaty.

3.6.1 Engine crankcase and air box explosion protective devices or design. All diesel
engines with cylinder bore diameter of 6 inches or greater shall be protected from the hazard
of crankcase or air receiver explosions by one of the procedures specified in 3.6.1.1 through
3.6.1.5.

3.6.1.1 1If the crankcase can be demonstrated by test to withstand an internal gas
pressure of 100 pounds per square inch gage (psig) without rupture, 1t 1s considered to be
acceptably safe to contain a crankcase explosion and no other protection devices 1S required.
For the purpose of this demonstration, the term crankcase shall be interpreted to include the
entire engine structure that would be exposed to internal gas pressure in the event of a
crankcase explosion.

3.6.1.2 If the integrity of the engine crankcase and related volume cannot be demon-

strated as specified in 3.6.1.1, the engine shall be provided with spring loaded explosion
relief valves 1in each cylinder crankpit, to provide a total relief area of at least 1-1/2
square inches, for each cubic foot of total crankcase volume. These relief valves shall be
designed to be fully open at a crankcase pressure of 20 psig, and to close and seal the
crankcase from air when the pressure has been relieved. The entire crankcase system in the
terms of 3.6.1.1, i1ncluding any access covers, shall be designed to withstand an internal
pressure of at least 25 psig without failure when explosion protection devices are used.
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3.6 1 3 The o 1 preCely s of U« yol o wune {only) of 6 1rc  usame ter or larger
cylinder stres, shal. 2180 protected from 111 receiver evplosicne If the air receivers,
including i 1 ., stiucture tho wotl: e sibject to gas 1essurec an event of air
explosion, car bhe  oeme trate 4 to arthstand 129% poig i1nternal ga pressure, no cther air
recelver exjlosion protectioon device 1+ required

3 6.1 4 It tie pressure 1ntegrity requirchwnts of J.6.1 1 cannot be met, the air
receiver shall be provided with an explosion roel.ef valve or valves, having at least 1-1/2
square 1nches of relicf arel per cuble foot of total air receiver system volume. These
relief valves shall be designed to be tight at maximum air recelver operating pressure and to
be fully open at .0 po1g prissare apove that operating pressure level The valves shall be
designed to relicve the wxplosion and reset tightlv, When these explosion relief valves are
used, the entire rccelver structure, covers, ctc , which would be subject to the pressure of
an air receiver c¢aplosior shall be designed to withstand at least 5 psig above the pressure
at which the relicf valve 1s fully openea

3.6 1.5 Lxplosion relicf valve disign requirement All crankcase or air box explosion
relief valves, 1f used, shall be provided 1th i1nternal o1l wctted screen type flame arrestors
and blast deflectors which will direct explosion forces awa, frum persovnnel who might be along-
si1de the machinery

3 6.2 Accessibility. 1nglne attached accessories such as pumps, blowers, coolers,
filters, strainers and silenccrs, shall be designed and secured 1n such a manner as to permit
maximum accessibility to the accussories and the engine

3.7 tluid piping systcos.

3.7.1 Paping Lngine attached piping shall be strapped and supported by the engine
structure to prevent vibration and resist shock Pipe couplings of the hose type or lengths
of nonmetallic composition tubing ma, be used when installed in a visible and accessible
location. Take-down joints 1n fuel systems shall be kept to a munamum to reduce leaks, If

used, flange connections may oe elther commercial or Navy type If commerc:ial flanges are
supplied, each connection tc ship's piplg systems shall be provided with a companion flange
for welding to ship's piping navy t,pe flanges for steel or nonferrous piping and fittings

shall conform to MIl-F-20b7" or MIL-F=-20042, as applicable

3711 tllerible hose If used, flexible hose for fuel service and engine and trans-
mission lubricating o:rl scrvice shall be polytetrafluorcethylene inner tube with corrosion
resistant steel braid cuter covering The hose snall be supported 1nternally by a corrosion
resistant steel flut co1l spring for 3,/4 1nch tube size and larger Fittings shall be of
the reusable type whicii do not rcquire the use of special tools The hose assembly shall be
capable of operating at a pressurc equal to 5 times the o1l pump relief valve setting at
temperatures between minus 40°1., and plus 4.,0°F Burst pressure shall be 20 times the
relief valve setting mininum

3.7.1 2 Pipc thread data. (Applicable only when haigh shock resistance 1s required)
{see 6.2).

3.7.1.2.1 laper pipe tircad- arc not permitted 1n piping systells or between piping,
machinery or valvecs ercept 11 the following arcas

{a) Pipe plugs 1n sizes of 3/4 1ncn and below used for applications where pressures
do not exceeu 50 pounds per square inch (psi) Plugs shall be seal welded or
brazed, 1f porsible

) Instrunentation, controls, vent, filling anu drain conncctions where pressures
dc not excevd 50 psi and where fluids handled, (a) are not toxic, (b) are
nct dangerous, (c¢) woulu not cause atmospheric contamination, (d) would not
create a fire hazard, and which would not cause, i1n the event of failure,

a major wreakdown of equipment nor create a hazard to the surrounding area
nor affect tne operation of other vital eguipment

(c) Lxpoused pipe plugs on tie engine and accessories used to close core support
holes and drilled passages, and plugs used to close unused optional connec-
tions and accessory holes

(d) Pipe plugs internal to the engine.

(e) Trreaded connections 1n the engine corponents and accessories used for tubing
and flexible hose adaptors, except for connection to the ship's systems as
descraibed 1n 3 7 1 2,2(a). Taper pipe thread adaptors 3/4 inch or less 1in
s1.e for connecting tubing for remote reading temperature and pressure
gages are acceptable Taper pipe thread water drain cocks are acceptable.
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3.7.1.2.2 Taper pipe threads are not permitted for the following:

(a) All connections from the engine to the ship's systems; 1.e., exhaust,
fuel inlet and 1eturn, and raw water supply and discharge. The
foregoing connections shall be in accordance with MIL-STD-777.

(b) All threaded pipe.

3.7.1.2.3 sStraight thread connections as requared 1n lieu of taper threads prohibited
by 3.7.1.2.2 shall be 1in accordance with MS16142,

3.7.2 Cooling water system. Water cooled engines shall be designed to operate with
a closed fresh water cooling systen.

3.7.2.1 Inhibaitors. Ekngines shall be satisfactory for operation using coolant inhib-
1tors conforming to MIL-I-19528 (chronate type), MIL-I-24453 (nontoxic soluble o1l type)
and 0-1-490 (compatible with ethylene glycol antifreezes).

3.7.2.2 Cooling water pumps. [Iresh and sea watcr pumps shall be the centrifugal type
driven by the engine with the drive arrangement designed to prevent water leakage into the
engine lubricating o1l system. The pumps shall be so mounted or provided with a continuous
vent to prevent the trapping of air When specified (see 6.2), self priming centrifugal or
positive displacement seawater pumps shall be used for small boat propulsion engines or where
pump l1ft requirements demand such a pump Means shall be provided to completely drain water
pumps by the use of petcocks or with minimum effort and by the use of common tools. Engine
manuals shall contain complete instructions for draining all water pumps. Seawater pumps
shall be constructed of noncorrosive materials compatible with salt water. The use of

cast 1ron 1n contact with salt water 1s not acceptable.

3.7.2.3 Heat exchangers. Unless otherwlse specified (see 6.2), heat exchangers shall

be engine mounted and shall be 1n accordance with MIL-C-21121 or MIL-C-15730 except hose
connections are acceptable and the repair parts and drawing requirements stated herein shall
apply (see 3,29 and 3.31). The use of heat exchanger cores installed in expansion tanks or
other enclosed areas 1n the cooling system are acceptable provided the core construction and
materials meet the requirements of MIL-C-21121 or MIL-C-15730. The use of composition 70-30
copper-nickel alloy in lieu of composition 90-10 1s acceptable. The shockproof requirements
of MIL-F-15730 shall apply only when high shock testing 1s specified for the enqgine.

3.7.2.4 Coolant filter and conditioner. When specified (see 6.2), a bypass type water
filter/conditioner sha e provided. Shutoff valves shall be provided on both sides to
permit element changing and cleaning without engine shutdown. Element changing shall be
accomplished without disconnecting attached lines and by the use of common tools. Span-on
disposable filters are acceptable. All filter and element materials, including chemicals,
shall be compatible with antifreezes conforming to 0-A-548. If a sacrificial metal 1s used,
the sacrificial metal shall not go i1nto solution throughout the cooling system and shall not
produce chromates or magnesium oxides 1n the cooling system. The filter shall incorporate
sufficient sump area to collect and retain foreign matter not contained by the element.
Filter capacity shall be sized to provide a minimum of 600 hours of useful element life.

3.7.2.4.1 Performance. The filter shall remove all scale, rust, core sand, and other
solid contaminants over 100 microns in size. Chemical agents shall be provided to accomplish
the following 1n the entire fresh water system:

(a) Provide buffering action to maintain a pH range of 8.5 to 10.0,

(b) Provide a nonchromate rust proofing film over all metal surfaces.

(c) Effluent water from softener shall have a hardness value of less than
150 parts per million (ppm) (as Ca C03) when used with dockside water

or 0.01 ppm (as Ca C03) when used with distilled water.

3.7.2.5 Temperature control. Circulating water temperature shall be controlled auto-
matically by means of an engine mounted by-pass type thermostatic valve. Operating tempera-
tures shall be as specified in 3.3.

3.7.2.6 Gaskets and packing. Gaskets and packing used in the cooling system shall be
of material resistant to deterioration when any of the following are added to the coolant
water:

(a) Antifreeze compounds conforming to O-A-548.

(b) Corrosion inhibitor compounds conforming to MIL-I-19528, MIL-I-24453
or 0-1-490,

(c) Preservative compounds conforming to MIL-C-16173 and MIL-L-21260.

7
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3.7.3 Fuel sy.term nqines shall be capable of operating on d esel fuel correspond-
1ng to MIL-F-1688% or grade JpP-5 of MIL-T-5624 The fuel system snall include the following:

(a) Positive displacement type supply pump \.-{’
{(b) Relief valve connected to discharge into pump suction or supply tank. '

(c) Falter(s).

(d) lecessary piping, valves and fittings.

3.7.3.1 Fuel pump. 1The engine driven positive displacement fuel pump shall be capable
of liftaing the fuel up to 48 1ncnes

3.7.3,2 Filtration. The fuel system shall be protected by a pramary filter (strainer)
ahead of the engine mounted fucl pump and a secondary filter ahead of the fuel injection
pump or unit 1njectors. If the fuel systew i1s of such a design that the filter must be
positioned on the suction side of the fuel pump, only the secondary filter 1s requared.
Filters shall be constructed of hrass, bronze, or other metals which are not rcadily cor-
roded by sea water contaminateu fuels Coated steel or untreated aluminum are not accept-
able Filters snall 1nclude vents to permit the eapulsion of air Manually operated drain
valve shall be proviweu to completely drain the filter without tne use of tools.

3.7.3.2.1 Primary filter Primary fi1lters (strainers) shall be the simplex metal
v>003

edge type with to 0 00135 1nch spacing, enclosed nanuall, opcratea cleaning device and
sediment drain. lhe term "mctal cuge” 1. defineu as stacrcd mctal discs or helically wound
flat metal wire cr metal ribbon media liire cloth, screen, sintered metal or perforated

plate media are not acceptavle for simplex strilners

3.7.3.2.2 Filter. As specified (sec 6 2), the filter shall be either the simplex or
duplex type employing disposavle clements buplewx filters will normally be specified when
the parent engine 1s requiree to operate 1n excess of 200 hours without shutdown.

3.7.3.2 21 Simplex filters Fi1lters and filter elements shall be 1n accordance with
MIL-F-20627

3 7.3 2.2.2 uvuplex failters Duplex filters shall consist of two fillter units con-
nected to a common hcad equipped with a three way plug valve, disposable filter elements,
and suitable mounting arrangement ithe lever operated valve shall direct the fuel flow
through one side to permit eclement change anu cleaning of the other side without interrup-
tion of flow Lach side shall be sized to accomnodate the full flow of the engine fuel
pump and employ drain plugs to permit complete dralning Filter elements and materials
used for metal parts and gaskets shall be in accordance with MIL-F-20627

3.7.3.2.3 ‘tuel/water filter/separator. When specified (see 6 2), a filter separator
consisting of a housinag, cecalescer and separator stages, drain valve, air vent, sight gage,
and sultable mounting arrangenent shall be furnisheu, preferably on the pressure side of o’
the fuel pump. The unit shall meet the performance requirements and tests of MIL-F-8901
and shall be sizcd to accommodate 150 percent of the flow to the engine mounted fuel supply

pump

3.7 3 2 31 <(oale-cer clenent The coalescer e¢lement shall be qualified under MIL-
F~52308.

3.7.3.2.3 2 Separator stage Phe seceparator media shall be polytetrafluoroethylene
coated nickel copper 1luminum aion screen This stage may be 1n the form of a separate
element, canister, or divider between the coalescer stage and the filter outlet. In any
case, 100 percent of the effluent shall flow through tne separater stage.

3.7.3.2 3 3 sSight gage. The sight gage shall be the bullseye type and be positioned
as near the bottom of the sump as practical and shall contain a colored ball which will
flocat at the fuel-water interface

3.7 3.3 tuel inlet temperature. The fuel temperature at the engine supply pump inlet

shall not cxceed 115°1 The shipbuilder, by the use of coolers or other means, shall 1insure
thi1s requirement 1s met coolere, 1f used, shall be saltwater cooled, Cooler materials

shall be 1in accordance with 3 2

3.7.3.4 Fuel supply tank Ince preferred havy i1nstallation can be expecteu to provide,
by the use of & day tank or other irrangement, a positive head of fuel pressure on the
engine primdly purp suction connection. I'he fucl systems of some engines may be so designed
that combustion space tlooding would result when this positive head 1s applied during engine
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shutdown. In such cases, the engine supplier shall furnish all necessary devices, such as
float tanks, valves, etc., which he recommends to protect the engine and insure proper
operataon.

3.7.4 Lubricating system. Lubricating oil shall conform to symbol 9250 of MIL-L~-
9000 for ambient conditions above 20°F. The same grade or symbol number of lube oal shall
be used i1n the engine, accessories, transmission and other driven equipment. Engines shall
be provided with an o1l level indicator, filling opening and accessible sump drain connec-
tion or a sump pump to drain or clean the engine oil pan Bayonet type o:il level indicators
shall be shielded to permit accurate readings while the ¢ngine 1s running.

3.7.4.1 Lubricating o1l pumps. Pressure pumps, sScavenging pumps and piston cooling
o1l pumps shall be of the positive displacement type, driven by the engine. Vhen the engane
provides lubricating o1l to driven components, the scavenging pump capacity shall be
approximately 1-1/4 times the capacity of the pressure pump and shall maintain sufficient
01l flow to scavenge the engine from i1dle to rateu speed. If the pump suction incorpor-
ates a check valve, means shall be provided to prcvent excessive pressure build-up in the
suction line 1n case the engine and punp are rotated backwards.

3.7.4.2 c(Coolers Lubricating oil coolers shall conform to MIL-C-15730 except hose
connections are acceptable and the repair parts and drawing requirements specified in
3.29 and 3.31 shall apply. If the engine manufacturer chooses, the use of cooler cores
installed i1n a suitably enclosed area of the fresh water system 1s acceptable provided the
material and performance requirements of !IL-C~15730 are met. The shockproof requirements
of MIL-C-15730 shall apply only when high impact shock testing 1s specified for the engine
(see 6.2)

3.7.4.3 Lubricating o1l filters btngines shall be designed to use full flow filter
elements qualified under type IV of F-F-351 and M535802. The filter relief valve shall be
desagned to bypass the full o1l flow when the pressure drop across the filter 1s between 20
and 25 psi. The valve closing pressurec shall be not less than 20 psi. If internal, the
relief valve shall be located level with or above the top surface of the elements(s) and
shall be designed so that sump sediment will not discharge i1nto the engine o1l system during
starts or operation. The filter inlet shall be 1internally baffled or so designed to prevent
the o1l flow from impinging directly on the filter elements. A manually operated drain valve
shall be provided to completely drain the filter witnout the use of tools

3.8 Air intake systems The combustion air shall be taken from the engine compartment
or from shipbuilder (boatbuilder) provided ducts to the weather, as specified (see 6.2).

3.8.1 When 1t 1s specified that the engine will take 1ts combustion air from the
engine compartment, the engine shall be provided with an effective air intake silencer and
with a cleanable filter or screen necessary to protect the equipment from ingestaing dirt.
011 bath filters or media that would support combustion or produce toxic fumes during a
fire i1n the engine space are not acceptable. 5Suppliers wishing to offer media other than
a metallic type or flameproof paper should recieve NAVSEC approval before receipt of an
order or invitation to bid. Filters shall incorporate a device which shall indicate when
the element requires changing or clcaning. The intake system shall be directed or extended
as necessary to avoild unnecessary heat transfer to combustion air from hot engine parts such
as exhaust manifolds and turbocharger turbaine casings.

3.8.2 Wwhen specified 1n the contract or order that the engine will take combustion air
from shapbuilder provided ducts directly to the engine intake, the following equipment shall
be furnishea with the engine

(a) Provide an air filter using filter media 1n accordance with MIL-F-7194
installed close to the engine and between the engine and the intake air
by-pass valve. This by-pass valve may be provided i1n some 1nstallations
to permit engine air to be taken from either engine compartment or the
weather. The filter elements shall be designed to withstand a uniformly
distributed pressure of 5 psi over the engine surface of the element.

The area of the filter element shall be such that the air velocity at the
face of the filter does nct exceed 2000 feet per minute, or the pressure
drop across the clean filter be more than 4 inches of water at rated output,
A manometer or signal device shall be connected across the element to
indicate when cleaning 1s required. The filter housing shall permit re-
moval of the element for cleaning. The filter element shall be installed
at an angle 90 degrees or less to the direction of air flow in order that
impinging dart will drop to the bottom of the duct on the upstream side of
filter element,
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3.8.3 Blowers olll v @ clervers. Means shiall ve provided for 4 11ning pockets i1n the
— Z StiYers
blower housing and air 1@¢ ver where o1l or water may acicunulate

3.9 Lxhaust systems kanaust headers shall be fresh water o cled. Ekxhaust mufflers,
when required to be furnished with engaines, shall be 1n accordance with MIL-M-15337 waith
the type as specified (sec b 2).

3.%9.1 Exhaust emission lhe engine shall be designed to keep exhaust smoke emission
to a minimum, {hc Ringlemann smoke chart shall be the standard of comparison. During
normal, constant operation at rated speed the smoke opacity shall not exceed Ringlemann #1.
During a speed change, smokc opaclty may exceed Ringlemann #2 for 5 seconds, then gradually
return to less than Ringlemann #1 1in less than 30 seconds

3,10 Starting systems. As specified (see 6.2), the engine shall be started by means
of either compressed air, hydraulic or electric starting systems.

3.10.,1 Air startan The air starting system shall consist of the starting motor,
inlet relay valve, manua?ly operated control valve and the necessary lines, connections and
fittings. When specified (see & 2), the system shall include a device to automatically shut
off the starting air when the engine starts Alr reducing valves shall be furnished on the
basis of one valve feor each engine room,

3.10.2 Hydraulic startin The hydraulic starting system shall consist of the start-
i1ng motor, accumulator(s), englne draven charging pump, hand operated chargqing pump, reser-
voir, control valve, dumping valve, pressure gage, filter and the necessary lines, connec-
tions and fittings The system shall be designed to be self-contained and nondependent on
any other ship system Interconnectang lines and fittings shall be furnished by the instal-
ling activity The following pressure ratings shall apply

(a) wWorkina pressure - 3000 psi1 +100 psi

(b) Accumulator proof pressure - 6000 psai

{(c) Accumulator burst pressure - 12,000 psa

(d} Accumulator fuse blow-out pressure - 4700 +300 psa
(e} Hose and fitting proof pressurc 4500 psi -12,000 ps1

The engine driven charging pump shall be capable of charging the system from zero pressure
to the working pressure within 20 minutes with the engine running at rated speed. After
the system 1s fully charged, the engine driven charging pump and pressure regulator shall
maintain the system at the specified working pressure The hand operated charging pump(s)
shall be capable of fully charging the system from zero pressure within 20 minutes at
tenperatures between 50° and 90°F

3.10 2.1 Accumulators sccumulators shall be of a type which will quickly relieve the
pressure when the shell Lecomes 1nitially distorted as a result of i1mpending rupture. Accu-
mulators shall be mointablse in either a horizontal or vertical position and shall contain
a blow-out fusc. Accumulators shall be capable of veing connected 1in parallel and shall have
sufficient o1l volume to meet tne cold start requirements (see 3.10 4 and 4.4 4), All accu-
mulator shells snall .o liquid penetrant and radiographically inspected in accordance with
MIL-STD=-271, pri ot to i>scmbly Acceptance standards shall be 1n accordance with 0900-003-
8000, grade 1, +or 11 jurd penctrant inspection and 0900-003-9000, grade I, for radiographic
inspection 1he iccumulator shall be made of a design, material and construction which has
been approved b, the (' & C(oast Guard Accumulators identical to a design previously
approved neced nurt be individually certified.

3.10 3 Electric starting. lhe electrical starting system shall be 24-volt, ungrounded,
two wire consl.ting ot starting motor, contactor, battery charging alternator, voltage
regulator, rneter and starter outton I'ne electrical equipment shall be fungi and corrosion
resistant Starting bdatteries are not required unless specified (see 6.2

3.10.5 1 startirg motor Ihe starting motor shall conform to MIL-5-15371 except for
the shifting mechanisr The shifting mechanism shall be the totally enclosed, solenoia
actuated overrunning ¢lutch t,pe that will provide positive pinion and ring gear engagement
vefore the jower 1 jplied It shall not disengage dus to intermittent engine starting and
shall prevert the unc.ne from driving or overspeeding the motor.

3.10.3 . Latier, charging unit., 1he battery charging unit shall consist of a three-
phase alterratirq currcnt (a.c ) generator, rectifier and control unit conforming to MIL-C-
18438, type 1I lated wattaqe and voltage shall be as specified (see 6.2).

10
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3,10.3.3 Ammeter. The battery charging generator ammeter shall conform to MIL-M-
10304. The meter shall register discharge to the left of zero and cnarge to the right of
zero. The meter shall be self-contained, a 2-1/2 incn diameter, flush mounted luminous
dial, wide flange, metal case with transparent heat resistant window. 7The meter shall be
hermetically sealed. The rear of the case shall be provided with conventional terminals.
Zero correction 1s not required.

3.10.3.4 Interference shielding. Llectrical equipment and interconnections shall be
interference shielded i1n conformance with MIL-I-16165.

3.10.4 Cold starting. Vhen tested 1n accordance with 4 4 4, the engine shall fire and
continue to operate within 10 seconds after the starting mechanism 1s set 1n operation with-
out the use of cold starting aids.

3.10 5 Latreme starting. Wwhen smecified (sce & 2), engines snall be capable of being
started at a temperature of minus 20°F. (see 4 4.9) I ther priner cold starting aids, 1if
used, shall conform to F-P-666.

3.11 Speed governing syster. Lngines shall be eculjped with a speed governing system
and over-spee evice Governor typc shall be as specirficed (sce 6 2)

3.11.1 Type 1 (constant speed governors). [Fype I qovernors shall be furnished for
constant speed engines.

3.11.1.1 Steady-state stabilitv. UWhen operating at all loads up to rated load, the
speed for any constant load shall be so controllea that tne periodic or aperiodic oscilla-
tions of speed shall be not greater than plus or minus 0.50 percent of rated speed.

3.11.1 2 Momentary speed surge. The response of thc governor shall be such that upon
sudden application or loss of rated load, the maximum momentary decrease or 1increase 1in
speed shall not exceed 7 percent of rated speed. In addition, the engine r.p.m. shall return
to and remain within 1 percent of the final steady state speed in not more than 5 seconds
following a change 1n load.

3.11.2 Type II (hydraulic or electronic variable speed governors). Type II governors
shall i1ncorporate a steady-state stability so that when operating at all speeds and loads
within the range of the engine application, the periodic or aperiodic oscillations of speed
shall be not more than plus or minus 1.0 percent of opcrating speed.

3.11.2.,1 Momentary speed surge. The maximum deviation from normal speed when full or
partial rated load 1s applied or removed suddenly, shall not exceed 10 percent of operating
speed. The speed shall return to plus or minus 1 percent of operating speed in not more
than 15 seconds following the change 1in load.

3.11.3 Parallel operation. 1ype I and II governors for engines which are required to
operate in parallel on a single propulsion shaft system shall be provided with a steady-
state speed regulation mechanism, adjustable up to 5 0 percent, of rated speed. Governors
for generator drive engines required to parallel shall be equippcd with a reversaible
synchronizing motor when control 1s from a remote operator's station.

3.11.4 Tgye I11 (mechanical variable speed governors). Type III governors shall be
capable of holding the engine speed to within 8.0 percent of the throttle setting for
steady~-state conditions over the speed range of the engine.

3.11.5 Type IV (limiting speed governors). Type IV governors shall control the engine
at 1dle and at rated speed and Timit the overspeed to 108 percent of rated speed.

3.11.6 Overspeed protection. As protection against dangerous engine overspeed due
to failure of the regulating governor, 1ts linkage or other engine malfunction, each engine
shall be equipped with a separate and independent speed limiting device that will control
the engine when 1t attempts to exceed 115 percent of its full rated speed. The control
effected shall be as indicated 1n 3.11.6.1 or 3.11.6.2.

3.11.6.1 wWhen specified (see 6.2) for propulsion engines, the speed limlting device
when actuated by engine overspeed shall take control to reduce the fuel injection output
to the 1dle fuel rate. When the engine speed 1s controlled to idle speed the speed limit-
1ing device will automatically disengage and return engine control to the normal speed re-
gulating governor.

11
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3.11 & 2 Fer auxi' 1 €ngines the speed limiting device snpall take control at over-
speed and stop the er~+ <« completely Ly reauucing the fuel injection output to zero or by
blocking the encine's corbustion air oupply or both. This device shall require manual re-
settang. 1lhe speced limiting device shall not attempt to control t'ie engine b, dany system
that cuts off tne fuel suppl to the enginc fuel pump

3.12 Instrumente and controls

3.12 1 Instruments. When specified (sec 6 2), the followina i1nstruments shall be
furnihsea

(a) tachoumeter

{b) wrngine o1l pressure gage

(c) uwer o1l pressure gage (for Pydraulically actuated gear only).
(d)  Fresh witer tomperature «age

(e) A meter

(f) L ginc o011 tumpcrature aare

(q) tlour meter

3.12 1 1 Iistrunents shall ve weatnerproof and shall be of tne flush mounting type.
Capillary tubinc lengths snall “e so specified 1n the contract or order. Instruments for
propulsion engires shall be furnisnea loosc for mounting at the operator's station. Auxili-
ary engine instrutients snall Lo furnisncd on a panel mounted on the engine Unless other-
wise specitied { ce v 2) tacaometers snall be ncechanical Mechanical and electrical tacho-
meters shill contorm to MNI1-1-16049 ard shall ne self-i1lluminating. Llectrical tachometers
shall be type IC/tFB Llectrical i1nstruments snall be of the two wire ungrounded type.

3.12 1.2 1tour meter An aour meter naving a totalizing caparility of not less than
9999.9 shall be furnished to reqister the number of hours of engine operating time. The
hour meter and tachoricter may be conbiined.

3.12 2 Alarms A low lubricating o1l pressure alarm switch, connected to the remote
end of the lubricating o1l .ystem, and a cooling water high temperature alarm switch with
actuating bull installcd 1n the cooling water outlet, shall be provided for all auxiliary
applications. bwitcnes shall contorm to MIL-S~16032 and shall be suitable for 115 volts
(a.c or d ¢ ) or 24 volts (d c.)

3.12,3 Lmergency shutdown device. Lngines shall be providea with an emergency shut-
down device, operavle by a pull ¢able, whicn will trip the fuel racks or shut off the air
and stop the engine w1thin b0 scconds The pull cable shall be furnished by the installing
activity and shall be operable from a location adjacent to the access to engine compartment.
rhe device shall be of a typc which requires manual rcsetting before the engine can be
restarted This device ma, Le combineu with the specd limiting device (see 3 1ll.e6.2) for
auxiliary €ngincs

3.13 safeguards

3 13 1 uuaris and shiclds Guaras and shiclds shall be furnished as specified in
3.13 2 anu 3.73°3

3 13 2 ouards., Guards for protection of personnel shall be provided for flywheels
and other (.posca moving parts. where there are no feasible means for attaching the guard
to the equipment, the guard, shall be furnished by the engine builuer and the 1installing
activity shall accomplish the installation.

3 13 3 > 11 .UsS nll hot machinery surfaces shall be shiecldca or i1nsulated so that no
external urface -f the machincry shell cxceed a temperaturce of 4u0°k. All fuel and lubra-
cating o1l i1 r frtting , 1ncluding gaage lines, shall te located or shielded so that any

leaks cannot dri1 or spra, 01 aav corponent with a surface temperature of 400°F, or higher.

3.14 urt o ar,urs lurbochargers (1 f used) snall ve capable of containing within the
housing an part of the rotatlia rerwers »nich may become fragmented due to loosening,
shatter.ng «r v L5y cdl ihe supr lier saall satisf the Defonse Contract Administration
service (DenS) t it tu1l rooalraent 1+ met by actual dcstructite testing or certified

documenteu nroof * rinor to,ting

315 re s fures. L' encine burldor snall provide a 3,s5tem to dissipate through
the cngine 1nt « Or ¢ hau t t o1 oall 3l fumes auncrated L the engine in the crankcase

and cther (red

12
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3.16 Taming marks. Means shall be provided to permit checking of valve and injection
pump timing. ans for titung and barring the engine over by hand shall be incorporated in
the engine design.

3.17 Crankshaft. Nuts on coupling flange bolts shall be accessible and locked or
keyed in place. Provision shall be made on the frec end of the crankshaft for attaching
a torsiograph drave.

3.18 Reverse-reduction gear. Unlecss otherwise specified (see 6.2), propulsion engines
shall be furnished with an attached hydraulically actuated reverse-reduction gear. The unit
shall be designed to transmit full engine rated horsepower both ahead and astern. The re-
duction gear ratio shall be as specified (see 6.2) The unit shall be capable of absorbang
the full ahead and astern propeller tanrust. Reverse-reduction gears shall be provided wath
their own lubricating o1l system and shall use the same grade of 01l as the engine. Means
shall be provided, as necessary, to insure that the o1l does not exceed safe temperature
limits.

3.19 Auxalaiary drive. kLngines shall be equipped with a standard V-belt pulley for
auxiliary draive. The n er and diameters of pulleys per enginc shall be determined by the
requirements of the driven equipment. One extra pulley sheave shall be included for future
use by engine user.

3.20 Propeller shaft coupling. Propeller shaft coupling shall be as specified (see
6.2).

3.21 Resxlzently mounted equiprent. When resiliently mounted equipment 1s specified
(see 6.2), the following information shall be submitted on a drawing headed "Mounting
Installation Design Data”:

(a) Speed range (for propulsion machinery and d.c. generators) or synchronous
speed (for a.c. generators of the unait).

{b) Total weight of the mounted assembly i1n the operating condition. The
weilght shall i1nclude weight of subbase, service fluids, pipang filters
and all other attached accessories.

(c) Location of the unit center-of-gravity 1n at least two planes.

(d) The moments of i1nertia and products of inertia of the mounted unit about
three mutually perpendicular axis with the origin at the unit center of
gravity and the orientation of the axas i1ndicated with respect to the
equipment and shap.

(e) The six natural frequencies (i1n cycles per second (c.p.s.)) of the unit.

(f) The type mounting used in performance of the calculation. For mounting
other than approved Navy type, information relative to mount natural
frequency, static load deflection and transmissibility 1s required.

(g) List of assumptions made 1n calculating natural frequencies,

3.22 Torsional vibration. The engine manufacturer shall furnish a torsional vibration
analysis in accordance with MIL-STD-167 except that the actual torsiograph test 1s not re-
quired 1n cases where the engine manufacturer does not furnish the engine driven equipnent.

3.23 Shock resistance. When specified (see 6.2), the engine shall be designed to
meet the requirements of MIL-S$-901. Shock resistant requirements pertaining to piping
systems are specified in 3.7.1.2 through 3.7.1.2.3.

3.24 Damensions and weight. The dimensions and weight shall be as specified in
3.24,1, 3.24.2 and 6.2,

3.24.1 Dimensions. The specified dimensions shall include projections of attached
accessories, levers and piping.

3.24.2 Weight. The specified weight shall be interpreted as the maximum weight of
the engine in operating condition and shall include the weight of attached and detached
accessories and service fluids.

3.25 Pa;ntxng. Lngines shall be painted in the same manner as for commercial
delivery. Internal oi1l-wetted surfaces shall not be painted.

3.26 Designating and marking. kEnglnes, components and parts shall be marked for
1dentification in accordance with MIL-STD-130.

13
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3.26.1 Lngines sh :! .e proyided with an identification plate sccurca to the engine
1in a visible and converient location, lucentification plates sharl Le of metal and shall
show the following v

(a) Lnganc type

() Serial numwer.
{c) lederal stocr numocr
(d) Contract numpe:.
(e} .odel rureer

(f) R p

(g} Bhp

(h) Potation

(1) bore

(1) bvtrokc

(k) bry voraut

3 20 2 tompliete 1ciis-»0rt conperents  Jen as venaor furnisucd wumps, coolers, filters,
governors, electirical anu starting cyulpiwnts sall e providew vit: adentification plates
showing manufecturer’ va U, warl 01 parc munwer, and capacltiecs or ratings where
applicable.

3.20.3 A plate wltn an orro >0 11ng dircecet1on of rotation siall ve secured to the
englne at tne poter tare-oti ¢nda U7 Lol cngine

3.26 4 hkepalr parts shall oo narsceu  1tn tuce nanufacturcer's part numwer by casting,
stamping, or etcnhing. MCre 1% 1 not practical to narl parts oy any of tnhese methods, the
parts shall be 1dentified by tuqs or printeu description on the package

3.27 Plans for maintenance Wien specifieu (sece 6 2) the supplier shall furnish a

maintenance enginccrina analysis (stc¢ 3.27.1) 1ncluuing a nlan for maintenance (sece 3.27.1.1).

3.27.1 laintcnance enqineering dnalysis. ihe supplier shall conduct a craitical
engineering analysis of the ¢rainc or szsten to ve supplicd 1n accoruance witn JATL=-11-24365.
The supplier shall determince tne t oo inad rote ot degradation of tne various materials and
parts i1nvolved in tne desigr aru the nost etfective and cfficient procedure for performing
necessary maintenance anu the logistics resources reguired to support the equipnent supplied
~hen operating unucr tae conultion outlined in tne plan for use (scc 3.28).

3.27.1.1 Plan for maintenance the supplicr snall preparce a plan making specific
recommendations EOr shi,. card, tendcr aru shorc repair parts including replaceable assembly
tools (both standaru anu spccial), tcest aru support equipment for suipbodrd maintenance
and overhaul. the plar shall sunmarise on a tine schedule all mazatcrance actions (esamina-

tion, tests adjustment , replacencit of parts ad overiaul) ' racn saould be taken, all
parts whicn shoulu wme roplaced (and all other oarts  ‘'acg should e avairlable to allow re-
placement 1f c>aranatior Lo 1ndicates) the plan snall proviwe uctailled maintenance pro-

cedurcs anc iogistic reculrements at all maintenance levels to proviue for tle recondition-
1ng or replacecment of cac., 1t_™ oL jectl toe coatinuous acgradaticn vefore tie degradation
results 1n fallurc e plan hall srecif any, requireu examination, storing ana testing
requirements on Stochecd warts, anu periodic replacement where snelf-lite 1s a factor,

3.27,1 2 If a plan for rmnaintcnance for use of tne 1tem for a similar system require-
ment has been previously subrattew, resubmittal 1s not required. Instead tne supplier shall
refercence the previous approval lctter anu shall propose any changes considered appropriate
because of tne aduitional like 1tens whicn will not enter the system. If a previous plan
for maintenance for the i1tem was developea for a plan for use varyina from that presently
specified, appropriatc aajustments shall be made (the plan for a propulsion unit may differ
from that for an emcrgency generator s.t.

3.28 Plan for use. Unless otherwise specifieca (see 6.2), tne following plan for
use shall apply.

{a) 1he enqinc will be operated 1n accordancce with tae test schedule shown 1n
4.3, under the conuitions smecificu 1n 3.3, using fuel 1n accordance with
1 IL-1-5024, gradec JP-5.

(b) ithere wi1ll Le one engine start for each 8 hours of cnailne oncration.

(c) I'he cnaoine will Y odlratec 2000 hours jer year 1f 2t 15 a propulsion
cnginc.

(d) shie enaine will be opcratced 500 hours per year 1f 1t 1s driving an
energene, gcnerator sct

4
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(e) The engine will be operated 3000
service generator.
{f) The engine will be operated 1000

3.29 Drawings. Drawings of production or
applicable to a contract or order shall consist

3.29.1 Installation drawing. After award
the contract or order, the prime supplier shall

MIL-E-24455(SHIPS)
hours per year 1f 1t 1s driving a shap's
hours per year for other uses.

exi1sting parts, components Or equipment
of manufacturer's commercial shop drawings.

of contract and within the time specified in
submit an installation drawing covering the

exact engine, driven equipment, detached components, accessories and controls to be furnished
to the contracting officer. Unless otherwise specified (see 6.2), a reproducible drawing of
the installation drawing shall be furnished. The prime supplier shall furnish one reproducible
copy of the installation drawing to NAVSLC. Installation drawings shall nclude the following.

(a) Overall dimensions for the complete assemblcu unit.

(b) Foundation bolting dimensions.

(c) Wet and dry weights, including detached accessories.

(d) Center of gravity in at least 2 planes.

(e) Both minimum and desirable clearance for removal of parts such as cylinder
heads, pistons, liners, coocler tube bundles, camshafts, pumps and blowers.

(£} Bill of material describing make, model and guantity of equipment and accesso-
ries being furnished.

(g) Capacity of blowers ana pumps at rated engine speed and volume of exhaust gases
at rated speed and load specifying pressure and temperatures for which data
apply.

(h) Show brake horsepower (bhp}, bmep, and r.p.m.

(1) Location and size of pipe connections to engine and accessories.

(J) For engines having detached accessories
(1) Diagrammatic sketches of piping systems, 1ndicating pipe sizes, type of

fittings and relative location of coolers, filters, valves, strainers,
thermometers and gages. Supplier furnished piping shall be shown by
solid lines and shipbuilder furnished piping by broken lines

(k) Heat balance cnart (unless shown in the operators manual).

(1) Rotation at power output.

{m) Gear reduction.

{n) Engine fluid capacities (including gear 1f furnished).

(o} Air consumption

3.29.2 Microfilm. A complete set of engine drawings on microfilm aperture cards shall
be furnished by the supplier. Incluaed shall be 1installation and assembly drawings together
with detail drawings of all parts of the engine, gecar and accessories not exempted herein.
Drawings of 1tems on Qualified Products Lists and standard hardware that are fully described
in bills of material and drawings of pieces used 1n tne fabrication of welded parts shall
not be included. Microfilm aperture cards snall be 1n accordance with MIL-M-38761/2

3.29.2.1 Accessory drawings. The following accessory drawings shall be furnished.

(a) A cross-section drawing with bi1ll of material shall be sufficient for the

following:

(1) Regulating and overspeced governors.

(2) Cold start device.

(3) Lube o1l filter.

(4) Thermostats or temperature regulators

(5) Starting system components,

(6) Air intake filter/silencer.

(7) Pneumatic control devices.

(8) Fuel o1l filter and strainer.

{(9) Mufflers.,
(1¢) Coolers.
(11) Water filter.

{(b) An outline drawing shall suffice to complete drawing requirements for the

following accessories:

(1) Tachometer.

(2) Tachometer generators.

(3) Pressure gages

(4) Thermometers.

(5) Thermocouples.

(6) Flexible exhaust hose

(7) Expansion tanks.

(8) Vvalves (relief safety, throttling, regulating, reducing, and similar

types).
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3.30 Manuals. A tecnnical and parts manual 1n accordance with NMIL-M-15071, type I,
shall be furnished for equipment procurced under this specafication. In addition to the
requirenents of MIL-“-13071, the following anformation shall be included: \)

(a) Lngine i1nstallation urawliing. L

(b) table of norral clecarances, dlameters and thickness for new parts and maximum
allowable clearances and wear lirmits for all wearing parts.

(c) lorque settings of i1mportant threaded hardware.

(d) 1lor a complete propulsion or gonerator unit including one or more enqgines,
couplinas, generalor or reverse reduction gear, the manual shall include
coriplete and corprencusive alignment instructions for the entire plant. The
instruction shall cover original alignnent procedure with maximum limits for
radlal anu asial deviation anu 1nformation for alignment checks after instal-
latior. A acninert layout sketch showing locations of mneasurements and
space tor recording i easurement saall bLe proviced.

3.30.1 Ihe gua tit of miruale requarcd and the delivery point(s) shall be as specified
(see 6.2).

3.31 Repair parts repalr vart  saall be furnisned 1n accordance with MIL-P-15137
(see 6.3).

3.31.1 1nc engire supplicr suall deternune and forvara his recormenaations as to the
repair parts, gashets, anu all other consumables cxcept fuel anu luvricants, which would be
required Lo support caci cenaine unit w1t all at', conponents anw cruipment for a period of
90 days. lhis recom endatior shall assare tnat oneration during the 90 days 1s at a constant
80 percent loau, 10U ercent soced conuition, and the naterials list shall include not only
the 1tems to be replaceu wvecause of error of breakagc, but also all i1tems sucn as gaslets,
filters, etc., wlicn arc consumued 1n the coursc of the examination aujustments and maintenance
operations he rcconmenus for tic proer care of the equipment

3.31.2 In auudition to tnc rejuirenents of 3.31.1, tne supplicer snall list the insurance
1tems which he recomnunds to be carrieu onwoard ship which would i1n his opinion, provide an
optimum “"get home" caoari1lit: durinc the ahove same 90 day operation (mission).

3.31.3 Subject to tne requircments of 3.31.1 and 3.31.2, the following criteria shall
be used in determininc rccomnended onboard repairr parts and related consumables-

{a) Derand hased 'temns (1temrs having 8@ preaircted usage of at least one unit in 90
days for all installations onboard a snmip).
(1) Provice an effectiveness (filling of demands onboard) of 90 percent for
a periou ot 9U days. \
(2) e predicatcuy on corwat consumption rates wnerever such rates can be
ascertained.
{(b) Insurance 1tems (1tcns wnlen do not have a predicted usage onboard ship of N
at least one 1n Y0 days).
(1) Only those l1nsurance 1tems essential to c¢nu 1tem performance and vital
to the support of tae primary mission of a ship or unlt or vital to the
safety and velrare of personnel onboard snip shall be provided.
(2) lnsurancc itens siall e 1ncludca i1n rmaninum deptin {(either unity or
~1ninun reoplacenent unit to meet potential 90 day cormbat requirements).

3.32 woranansas Ca-tings 3hall nave a worhhanlike finish and shall be free from
sand, shrinks, cold siuts, cracxs, arnful porosity, and other defects wnich nake the
castings unsultallc for tne intended purpose. Runners, risers, fins and other cast=-on
pleces shall wc renovea shaor» edg.s o1 projections saall pe removeu from stamping or

forgings in the finisicu part. ilacaincua surfaces shall have sharp edges, broken or chamfered.
wela shall ve free of rclu sratter or slag Forgaings shall be free from seams, cracks,
scale, fins, porosity, .arc spots or erycessive 1nclusions, segregatlons or other defects.

4. (QUALILY ASS' ™A L PIOVISIONS

4.1 lkesponsioirlity for inspection unless otherwise specifiea 1n the contract or
purchase order, the supplier 1s responsible for the performance of all i1nspection require-
ments as specilfied herein, 1xcept as otinerwlise specifieu 1n the contract or order, the
supplier may use n1s own or am othcr facilities suitavle for the performance of the inspec-
tion requircments specificu iercin, ualeas disapproved by tne Governnent. The Government
reserves the rignt to serform any of tuc 1nspections set forth in the specification where
such i1nspections arc uccmed necessar, to assure supplies and services conform to prescraibea
requirements.
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4.1.1 Inspection system. The supplier shall provide and maintain an inspection system
acceptable to e Government for supplies and services covered by this specification The
1nspection system shall be 1n accordance with MIL-1-45208 (see 6.2 and 6.3).

4.2 Visual and dimensional examination. Lach engine shall be subjected to a thorough
visual and dimensional examination to ascertain that the material, workmanship, and construc-
tion are 1n conformance with the requirements of this specification not involving tests and
contract drawings. The rigorous examination shall apply equally to service components and
repair parts.

4.3 Fairst unit tests. Tests shall be conducted on the first application of an engine
by the command or agency concerned. Where a supplier has previously conducted first unit
tests 1in accordance with the reguirements of this specification and the i1dentical engine
has been accepted by the command or agcncy concerned, a test report of the previous tests
will be acceptable in lieu of actual tests. If the engine for which extension of first
unit testing 1s proposed, 1s not part for part i1dentical to the engine previously tested,
the supplier shall submit for review a list of those parts which are not i1dentical. Part
number and nomenclature of both old and new parts and reasons for making the change shall
be included. The Government reserves the right to require complete retesting after review
of the changes Auxiliary engines shall also be tested 1n accordance with the combined unmit
specifications. Tests shall be conducted as specificd i1n 4.4,

4,3.1 Test conditions. The dynamometer load for the engine shall be such as to insure
that the engine identification plate output as specified i1n the contract or order can be
obtained under standard conditions. The dynamometer load necessary to satisfy this require-
ment shall be determined using the following formula

BHPd = BHP
79.92 ,T_

/ o

P

P
]

TE0

BHPd = Dynamometer load (observed)

BHP = Lngine 1dentification plate output.
Po = Observed ambient pressure (dry barometer).
To = Observed ambient temperature (absolute).

The correction factor shall be applied for all dynamometer test loads.

4.3.1.1 The exhaust back pressure at the engine exhaust outlet for rated load and
speed shall be adjusted to 2 inches Hg by use of an orifice or restriction in the exhaust
line. 1he restriction shall remain during all tests.

4.3.1.2 The temperature of the raw water to the engine shall be a minimum of 90°F. The
engine fresh water shall be treated to prevent corrosion,

4.3.1.3 Fuel used durirg the tests shall be fuel corresponding to grade JP-5 of
MIL-T-5624 with a maximum cetane number of 52.

4.4 Test procedures.

4.4.1 Torsiograph tests. When required (sce 6.2), torsiograph tests shall be conducted
1n accordance with MIL-STD-167.

4.4.2 Endurance test. Engines shall be run for 125 eight hour cycles as follows

(a) 2 hours at rated load and speed.

{b) 1 hour at 85 percent load and rated speed.

(c) 10 minutes at minimum i1dling load and speed.

(d) 1 hour and 50 minutes at rated load and speed.

{e) 10 minutes at minimum 1dling load and speed.

(£) 30 minutes operation at 50 percent load and 75 percent rated speed.
(Propulsion engines shall be operated in reverse.)

{g) 10 minutes at minimum i1dling load and speced

(h) 10 minutes at 85 percent load and rated speed.

(1) 1 hour and 50 minutes at 110 percent rated load at rated speced
(3} 10 minutes shutdown (minimum betwecen each cycle)
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Engines may be shut-down, as required, between each complete cycle or full cycles may be
run on a continuous basis.

4.4.3 Fuel consumption test. Fuel consumption tests of 1/4 hour duration with suffi-
clent time intervals between eacn run for stabilization of operating conditions, shall be
made on propulsion engines at 100, 90, 70, 50 and 30 percent rated speed for each load of
0, 40, 80, 100 and 110 percent of rated horsepower. If the engine cannot be operated con-
tinuously at 30 percent rated speed, the lowest safe operating speed shall be substituted.
For speeds below rated speed, 100 percent bhp shall be defined as maximum bhp which the
engine can carry safely and meet the exhaust emission limits of 3.9.1 wath a clear exhaust.
Fuel consumption snall ve corrected for the difference 1n high heat value of the fuel actually
usesr during tne test and the standard 19,350 British thermal umit (B.t.u.) per pound.

4.4.4 Cold starting tests. Lngines shall be subjected to a cold starting test. Prior

t the test, the engine sh3dall have been shut-down for at least 12 hours. Cold water at
omperature not exceeding 35°F. shall be circulated througn the engine for at least 1 hour

-r until all parts of the engine are cooled to a reasonable uniform temperature. The engine
shall fire anc continue operating within 10 seconds after the starting mechanism 1s set in
operativn withbout the use of ccld starting aids. Where air starting 1s used, the minimum
quantity cf air e.oressed 11 cubic feet of free air at 14.7 psi and 68°F. for the start shall
be determirec.

4.4.5 Lxtrerme colu starting tests. When specified (see 3.10.5 and 6.2), an engine
shall be shipped to a Government laboratory for tests under conditions of eatreme cold.
Laboratory recomrmendations as to starting systems, starting aids or accessories shall be
ancluded 1r su.secuent engines wnen specified by the command or agency concerned.

4.4.6 orma. starting Immediately following the cold start test (see 4.4.5), nine
consecutive starts shall ve naae under normal amblent conditions. ‘lhe average time required
to start the ¢'gire, anu the rininun starting r.p.m. shall be determined. The engine shall
fire and cont:nue operating witnin 5 seconds after the starting mcechanism 1S engaged.

4.4 6 1 If air starting 1s used, the following data shall be obtained.

{a) The minimum guantity of air, expressed in cubic feet of free air at 14.7 psa
an. 68°F., necessary for each of 10 successive starts, including the cold
start

(b) The runimum air starting pressure at which the engine will start within the
5 seconu time limits.

4.4.6.2 Wher electric starting 1s used, the break~-away and rolling starting motor
current and voltage shall be recorced.

4.4.6,3 If nydraulic starting 1s used, the supplier shall satisfy the DCAS that the
requirements specified in 3.10.2 and 3,10.2.1 are met. The following shall be recorded:

(a) Time to cuarge system from zero pressure by engine driven pump.
(o) Pressure of system after nine starts.

(c) Indicated working pressure.

(d) Ambient temperature.

4.4.7 regulating governor. Tachographic records of engine speed changes shall be made
to determine compliance with 3.11.

4.4.7.1 Overspeed governor. Dburing the overspeed governor test, the regulating
governor shall be made 1noperative. The engine speed shall be increased above rated speed
until the overspeed governor acts to determine the r.p.m. at which the overspeed governor
1s set.

4,4.8 Shock. When specified (see 6.2), the engine shall be tested for grade A shock
resistance in accordance with MIL-S-901, Engines shall be tested alternately running at
1dle speed ana at stand still. After testing the engine shall be returned to the engine
manufacturer to determine any material or structural damage, leaks, malfunction of the engine
or accessories. The engine shall be run for 20 eight hour cycles as described in 4.4.2.
Acceptability will be determined by the results of the above examination inducting no shock
damage and the engine operation during the above test indicating no impairment of 1its
function.
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4.4.8.1 Disposition pf shock test sample. After successful completion ¢t the shock
test the engine manufacturer shall completeEy disassemble the engine and thoroughly examine
each part for damage. Results of thls examination and any corrective action required shall
be documented and submitted with the required shock test reports.

4.4.9 Spectrometric cil anaIXSLS. Lubricating o1l samples shall be taken from the
lube o1l scavenge line before the lube o1l filter with the engine running The o011 must
be circulating and at operating temperature. Samples shall not be taken from a gage line

4.4.9.1 Samplxng intervals. Samples shall be drawn during the 2 hours at rated load
and speed period of the first and last cycle specified 1n 4 4.2 and during the same period
of each ten cycles during the test (total 14 samples).

4.4.9.2 A spectrcmetric analysis of each o1l sample taken in accordance with 4.4,9.1
shall be made. The concentration of elements 1n ppm of 01l wetted wearing parts shall be
recorded. The analysis shall :i1dent:fy and measure the following elements, as applicable,
in ppm with the degree of accuracy indicated in 4.4.9.3

(a) Iron (Fe).

(b) Lead (Pb).

(¢c) Copper (Cu).
(d) Chromaum (Cr).
(e) Aluminum (Al).
(£) Nickel (Ni).
(g) Silver (Ag)

(h) Tin (Sn).

(r) Silicon (S1).
() Magnesium (Mg).

4.4.9.3 Degree of accuracy 'he degree of accuracy shall be as follows

Standard reference specimen Standard deviation
(Range 1in ppm) {Maximum in ppm)

3-9 1.5

10-19 2

20~-49 3

50-99 5

100-199 8

200-500 15

4.5 Test data. Test data shall be submitted on supplier's test form- or on large
sheets with lines for folding to 8 by 10-1/2 inches for filing.

4.5.1 All temperature anu pressurc readings necessary for complctc evaluation of the
engine performance including ambient room tcmperature, barometric pressure and relatave
humidity, shall be entered on the test sheets Fuel consuTption in pounds per hour shall
be entered for all runs of sufficient duration for engine condition, to become stabiliazed.
All additions of lubricating o1l and o1l changes shall be recordeau. Rcdauings of i1nstruments
shall be recorded at intervals not evceeding 1 hour. Wnen a phasce of a test is of such
short duration that operating temperatures cannot be stabilized, no rcading 1s reguired.

4.,5.,2 Fuel consumption., The recorded data shall be submitted in tabular form, and 1in
the form of curves as follows

(a) Specific fuel consumption i1n pounds per hour, exhaust gas temperature, in-
jection pump rack position {1f practical), and air box pressurec versus bhp.
Data shall i1nclude all speeds and loads specified 1n 4.4 3,

(b) Fuel consumption at no load i1n pounds per hour versus spccd

(c) With bhp as the ordinate and rpm as the abscissa, drav lines of constunt bmep,
and superimpose curves of constant fuel consumption

(a) Io determine the control of the load lirmater (when applicable} on enqine
output, a curve of maximum bhp or bmep versus rpm for the operatinag range
of the engine shall be turnished

4.5 3 Spectrometric analysis. The following information/data suall Le wroviuca
(a) List of o1l wetted wearing parts and corresponding wear metal acnents,

(k) Recommended limits 1n ppm of the wear elements/metals listca 1n 4.5 3{(a). It
1s the intent to use these values as a basis to segrcgate norrel from

abnormal operating machinery.
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(c) Tabulation of the analysis data recorded in accordance with 4.4.9.2. Tabulation
shall include such related and pertinent data as chemical and physical char-
acteristics of the lubricating o1l used during the test, initial guantity of
o1l 1n the system, hours of operation from start of test at which o1l was A" 4
added/changed and applicable quantity of o1l added/changed.

4.6 Post trial examination. After conpletion of all tests, the engine shall be dis-
assembled and examined For this purpose, all cylinders shall be opened, pistons pulled and
the cylinder bores, pistons, piston rings, wrist pins, and crankpin bearings examined for
defects and measurer for wecar. Gear train covers and all crankcase covers shall be removed
for examination of 1:ternal parts. I'he engine shall be barred over during examination to
determine extent of vacklash 1n gear trains. The reverse-reduction gear, 1f furnished shall
be examined and measured for wear. Mating surfaces of gears and all bearings shall be checked
fcr distress such as pitting and galling. Excessive wear, broken or damaged parts, scored
<ylinders, burned valvies or signs of severe stress or excessive wear shall be cause for
rejection of the unit. ‘xcessive wear 15 defined as wear in excess of the manufacturer's
published wear limit for the particular part. Cavitation erosion of cylinder liners or
cylinder blocks to the extent that sucn distress would cause premature replacement of the
part shall be cause for rejection of the unit.

4.6.1 Special tool., furnished with the engines shall be tried out on the engine during
the post trial examination, before examination can be considered complete. Special tools
are defined as those tools not listed i1n the Federal Supply Catalog (copies of this catalog
may be consultea in the office of the Defense Contract Administration Service (DCAS)).

4.7 Complete test report. In addition to the documented results of the post trial
examination (see 4.%), the complete first unit test report shall include the following data:

(a) Air requirements for cold start when applicable (see 4 4.4).

(b} Air requirements for normal start when applicable (see 4.4.6.1).

(c) Current and voltage requirements for electric start when applicable (see 4.4.6.2).
(d) DLata required for hydraulic starting when applicable (see 4.4.6.3).

(d) Regulating and overspeed governor data (see 4.4.7).

(f) Results of post shock esamination when applicable (see 4.4.8).

{g) Fuel consumption (sce 4.5.2).

(h) Spectrometric andlysis (see 4.5.3).

Final approval will e made by JAVSLC after review of the report.

~c
4.8 Duplicate engine tests. Production engines, duplicates of one which has been “
satisfactorily tested, may be tecsted 1n accordance with the manufacturer's standard commercial

production proceaure.

4,9 Auxiliary enaines shall also be tested 1n accordance with the combined unit test ~—
specifications.

4.10 validation The supplier shall be responsible to validate or have validated the
information contained therein for all manuals supplied. In those cases where validation is
performed at a subsupplier's plant, the prime supplier 1s responsible for the guality of
the technical manual i1nformation and shall provide verifiable evidence of the adequacy of
the validation performed. Validation shall be completed and all corrections made and
validated prior to presentation of the technical manual to the Government for verification.
Personnel performing the validation shall be on a technical level equivalent to the intended
user of the technical manual. All technical manuals or any part of a technical manual that
has been validated for any other Government requirement need not be re-validated., Validation
shall i1nclude the following

(a) All written i1nformation, engineering drawings and art work in the manual
shall ve compared to the reclated physical equipment or system to assure
that they do, 1n fact, actually delineate that equipment or system.
(b) DLemonstrate oy actual performance all instructions and procedures 1in the
manual on the equipment supplied except for the following:
(1) ULestructive testing or destructive disassembly 1S not required.
(2) Boring, grinding or other shaping repair procedures need not be actually
executed.
(3) Checking for accessibility may be determined by measurement, observation
and reference to drawings.
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4.10 1 A valiaation page shall be 1ncludeu 1n eacn manual suoplicd, inserted 1nmeulately
after the title paae, including the following 1ntormation

(a) Supplier's full 1acntification (11 otner than prare, tull r1uentatication of
both must Le 1nalcated).

(b} Contract nunber(-<}.

{c) Chapters ana scctions validatea awd tic date ¢t w1 acconnlishec

(u) Chaptcers and sections not valiuatea.

{(e) (ane, siranaturc anu authority of viliuating ottrcer

4.11 valadation of cnainc dimensional clearances 1he supy lict shall be rosponsible
for validataing the e ternal s'stoes {1 ¢ seartine , cooling vater, fuel, lubracatine oixl,

air 1ntake, eahaust, and wrive s stu o, and recnanical or civetricil accessories (of cacn
cnalne and provide Mn1inun ard dosira lo vraera1onal crearasce roquirorant datyr to fwillitate
access to various narte of «ach enaprne Jhon o ja tnent s and repdirs arce ncedeu

4.12 Valiuation of §111L 1 tools a1 1onal clearances Yoo surplier shtall validate
the correct opcration of all special tool cocratea with e englne and provide mintnum
and desiravle dimcnsional clearance data rovuired for cacn special tool to ontirize accessi-

bility 1n performina the necessars mi1 teyuee v d reparr frortvon

4.13 Inspection of preraration for «oliver Prenarat.on for Jdeliverr requirere nts
E 2= LS LT AN
shall be 1inspected for compliance v rtua ~wotic > of this ¢oeurant

5. PRLPARALLIC Y 1OP Lo It 1Y

(ne preparation for dclivery rogquire~ic ste socclfied herein appl, only for dircct
13 Y i Pl

government procurencnts 101 tac © tent b v arcr 1lat o of thic paer ration for do livery
requirements of referinced docwient, lictor an scctyon 2 (coc 6 od)
5.1 Prescrvation-packaging Procur atroar— act wornyg saall bo lovel »oor ¢, as specified

{see 6.2).
5.1.1 wevel ¢

5.1.1.1 w»basic envinc unlt e wa 1o v oalte urlt orncluuaing ariven caurprent snall |
oo TSNS Do
cleaned anu preserved 1roaccorda ce v1tn t 0 TV, mothou 11, of 'l1L-t-10002 to the o tent
specitficu. amrfolus, purys, tur ocuar i< anu Ot 1l attaccu acce~s»urics shall not oe
removed fror tae cnarne durirg cleaniie tic prosclvallon uride st rosoval ol CONS1er red
essential for complcete coveraoe of toe ;1o servaetive

5.1 1.1.1 luoricatins o1l, ficsn awa o1 vater L toais brooortatave toe 1, gqrade 30,
1n accordance 1t T1=1=21267, s wll € U (4 tLIOLa 10Ul Lhe €1al e 11! qeir, fre -1 water,
sea rater ana lubricatita o1l o stese 1h o liew Or tie I=2, T-3, anc 1= p1eservitlive specafaed
in L-r-luded Jhen ro,uirou, eandlace anutacturcer's ma  supy lewnt a-L=-'l/200 1tnoa
mas1:,Wr 2z2inc ol Lot lirat Clew tylter clenents snatl be 1rstallea in the fucl ana lubri-
cating 01l system. after proscrvitlon 1 Co pictoc In aucition, the fresh water sy -ten
with therrostats rcioved, snall to «rayroe amd conr Iotel driea vty °rmoal1xr prior to
prcservation. If 1t 15 1y ractical Lo pertorir a ur 1ng=0it proceaure, the cooling s stem
shall be rlusica vitn a solusle c11 certoriang te I1-1~-1ss41, whacn will cruls1f the water
and renove 1t on draining 1he systesr snall toen 1o tlusca vt tic spearfiec jroescrvative

anu the thermostats replacecd

5.1.1.1 2 tucl o1l systen Preservative oli-L-=21.0U, type 1, araac 10, shall hLe used
througnout the fucl 3% 5ECi n substitute, satisfactory to tne comnara or aaency concerned,
may be used for thosc fucl svstems vnere ja -acec ond orificees arc so -rall as to prevent
punping of tne prcservative tnroughout tro 3 sten + nmisturce of four ports dicscl fuel and
one part P=1C 1s satisfactor Injectors ohall not e renovea fror cnaine  for the purposc
of preservation

5.1.1 1 3 valve moonanism,  AccC » (Overs wuall boe roncyed and all surfaces vathin
baslve el S
the valve compartment, includine roc or rcconani , valve stenms, sorina , guiee T, puobh rous
and the 1nsiue face of tic cover  lat ool te coated vath =1y prescrvataw

5.1 1 1 4 irdrsil, 100 and tran for ca ¢ YLl H 5100 ane tran ter ooooand an
dibe LT 6P e
other gear trains not lusricated the mun cnalac lubricatiag v ter hall v drianead

of lupricant ana all surficec rathl o tac hew 1ng cnoatca va1tn P=10
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5.1.1.1.5 Packaging Lngine units shall be i1ndividually unit protected i1n accordance
with MIL-P-116, method II. As specified (see 6.2), one of the followiny three packaging
methods shall be used

(a) ‘ethod II a - nonreusaole floating bag. ‘he flexible barrier bag shall
conform to the requirements of HIL-P-116 and MIL-B~131, class l. Humidity
1nulcators shall conform to MIL-I-26860, (plug type). All projections and
sharp corners cf the engine unit shall be cushioned as specified i1n 5.2.4,
Wherever nold down bolts go through the barrier bag, gaskets fabricated of
materiral conforming to G-1123 of MNIL-G-12803 shall be secured to both the
1nside and outside of the bag with adhesive conforrang to MMM-A-260 for
fiver gaskets and MIL-A-5092 for rubber gaskets. Desiccant shall be uniformly
distrituted throughout the package to obtain optimum effectiveness.

(b) Methou 1I a - reusable floating bag. A reusavle container conforming to
MIL-C-%959, type III, shall Le uscd.

(¢) Methou 1I d - metal reusable container. Metal containers will be specified
Undcr Lerta:n conditions where engines are procurcd for stock and when
avallatle will be furnished as Government Furnished Material (GFE). Con-
taincrs wner turnished ov the engine supplier shall be 1n accordance with
MIL-(~-5584, as modaifieu. These containers will be procured as a separate
line iten on the contract or order which will contain complete specificat:ions
and wiroensional requirements

5.1.1 2 Detacneu 1nstruments, accessories, repair parts, and tools Detached instru-
ments, accessories, rejalr parts and tools shall be preserved-packauded level A 1n accordance
with the commodity specification, 11L-F-196 or MIL-L-17555, as applicable Unless used 1n
sets, pairs, or quantit. greater than one or as snecified 1n the contract or order, detached
instruments, accessories, repalr parts and tools snall be individually preserved-packaged.
when specified, onboaru repair parts and tools shall be pacxed i1n repair parts stowage boxes
conforming to type M or W of MIL-B-233 (see 6.2).

511 2.1 Index list An 1ndex list shall be inserted i1n each snipping container
containing repair parts or tools accompanying the equipment or procured as a set or kat.
The list shall be placed i1n a transparent waterproof bag anu heat sealed. 1lhe list shall
be placed 1n the index list support located on the 1interior side of the repair parts box
cover or suitably placed in tne 1nside of the box for quick accessibility. rhe list shall
completely 1temize the contents of the container

5.1.1.2.2 Cushioning contents of repair parts boxes anc unit packages shall be
cushioned 1n accordance with tnhe applicable commodity specification and as specified i1n 5.2.4.

512 Level C Preservation~packaging of engine units, detached components, accessories,
repair parts anua tools snall afford protection against corrosion, deterioration and physical

damage during shipment from the supply source to the first receiving activity for immediate
use

5.2 Paching Packing shall be level A or C, as specified (see 6 2)
5.2.1 Basic engine unit.

5.2 1.1 Level A, Lbach unit shall be packed i1n a reusable plywood sheathed crate
conforming to type 1I, class 2, style a or b of MIL-C-104. Lach unmit shall be anchored,
blocked and braced within the shipping container to resist shock and prevent damage durang
shipment and storage. Anchoring, blocking and bracing shall be 1n accordance with 5.2.4
herein and the appendix to MIL-C-104. <(rates shall be provided with an inspection port for
use 1n viewing the humidity i1ndicator mounted in the barrier material. The rubbing strip
of MIL-(-104 shall be three inch 1n lieu of two inch thick material. Engines packaged in
metal containers require no crate.

by common carrier, at lowest rate, and will afford protection against physical or mechanical
damage during direct shipment from the supply source to the using activity for early instal-
lation. ‘'he shipping containers or method of packing shall conform to the Uniaform Freight
or National Motor Freight Classification Rules or other carrier regulations, as applicable
to the node of transportation

5.2.1.2 Level C Packing shall be accomplished i1n a manner which will i1nsure acceptance
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5.2 2 Detached instruments, accessories, repair parts ana tools betached instruments,
accessories, repalr parts and tools shall he packed level A or C, as specified (see ¢ 2)
1n accordance with the arplicable commodit, specification, "1L-k-19¢ or IMIL~L-17%%5, as
applicable. Rough handling test as specifieu 1n MIL-F=17555 1S not requlred Repalr parts
—f and tools shall be separately packhed and shapped concurrently with the basic equipnent, sct
or system. Detached instrumcents and accessorics snall be pachec scparately and secured 1n
the engine shapping crate or metal container

5.2.3 Repair parts bores Repalr part ¢ (see 5 1 1 0) wien required, shall b
packed 1n accerdance with MII-P-1i72b0

5 2.4 Anchoring, bloclina, Lracine ard cusnioning nnchoring, blockina, brac.na anc
cushioning of cngine units, uctached corpcncits, accessorics, ropalr parts ana toole shall
be 1n accoraance witn MIL=S1D-1llob anu t 1 a0 licanic commodit r or container specrfication
ana appenulx thercto In addition, the fullowiny 1~ mandator, [(or cu-hionira nlatertals

when used

(a) Use of loose excelsior or strcuwuce newspancr 1« prohibited unless such are

cncloseu 1n a scaled, rateryrecf barrier conforiung to PPP=b=-1055 or
11L-B-13239

(b)  Polystyrenc "loosc-1111" matertal, for level ¢ pichaging or level A packing
applications such as cu,niorinag, firlter, dun aic, etc , 31s nrohitated
Lnless approvea b tho precuring activit, {(-cc 6 &), usc of polystyrene

"loosc-f111" for packhaging and vackaing anser 51 2, 5 2 1 2 and 5 2 2 (level
for applications sucn as cu,ironini, filler, dunnage, etc , 15 pronibited

when approved for u « ancer > 1 2, 5 2 1 ¢ ana 5 2 2 (level ) packages and
centainer (1nterior ang ostorler) stall ve rarted or laveleu as follos
REEPTESE G
contents custione  cte , vita pol, t rene (loose-fi1ll) material

Wot to he taven orhoaru sy

ACmmOvVe anu wlocara loose-till) raterial before supbuard storage

If required, recus'itor  1tn collulecre material bound faver, fiberboard,
or transparent flcayi In collalar matorzal

53 Marhany

5 3 1 Standara markinas. In addition to any special warking or instructions required
nerein or by the contract or order (sce ¢ 2), unit and 1.1turmediate packaacs and exterior

F ’ shipping containers ohall be marked in accordance witn 11 -Sub-1.29
A
) 5 3.2 Special markings

5.3.2 1 ‘ethod IT Method I pachages shall be marbed in accoruance withh MIL-STL-129.
5.3.2.2 Shipping containers Shiwvping contalaers shall have the following marhings
fa) Adjacent to method 11 markings
"STORL RIGHT SIbh ULP - wrReIWG = SLL UJPACAING INSIRUCLIIONS."

(b) Apply adjacent to the identification markhing on the side of the container
"CAUTION - IHIS LQUIPJLIT MAY bBL SLRIOUSLY DAMAGLD UNLESS UNPACKING
INSIRUCTIOwS ARL CARLIP ULLY FOLLOWED UNPACKING INMSIRUCTIONS ARL

LOCALLD (state where locatea).”

(c) "RLUSABLL 1NILRIOK AND L.'1LRIOR COWIAINLR (wnen applacable)."

(d) Handling and structural markings as applicable (sce MIL-5I'D-129 and appendix
to MIL-C-104).

5.4 Special i1nstructions.
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5.4.1 Preserveu engines. All engines preserved level A shéll be tagged as follows.

“The fluic systems of this engine have been preserved with type P~10 preservative. \)
No special depreservation procedures are required with the exception of fresh .
water s,stem. Deprescrvation of the fresh water system shall be 1n accordance A

with cnapter 9412, paragraph 9412.118 of NAVSHIPS 0901-412-0002."

5.4.2 Vbepreservation. fThe equipment supplier shall provide any additional depreservation
instructions for s,stens or accessories when such instructions would not be applicable to
5.4.1 or would ve recessary due to design peculiarities of his equipment Instructions shall
be packaged 1n a traisparent waterproof plastic bag, mimimum 4 mil thick. Closure shall be
by heat sealing Ive shapping container 1in which the 1nstructions are packed shall be marked
to so indicate

5.4.3 Lnpachirc Unpaching instructions shall be provided for complex equipment or
systems and floatina oaa type packs, the instructions shall contain the following information

"To anpac~, remove the top and sides, leaving the unit resting on the bottom
of the acs~ina case Remove the packing case and slip the unit off the base.
In unpacking the 1tem, tne following precautions shall be observed to prevent
possible vamage

(a) Observe the arrows marked on the shipping contatner. These point to the cover
whic can be removed most readily.

(b) Remove nails with a nail=-puller only.

{c) Remove screws with a screwdriver only

(d} Never pound or hammer the shipping container.

(e) Keep ali levers anu crowbars away from the 1interior of the container."”

5.4 3.1 1hese instructions shall be placed i1n a sealed waterproof envelope prominently
marked “UNPACKING I STRULLTIONS" and firmly affixed to the outside of the shipping container
in a protectea locatior, preferably adjacent to the i1dentification marking. If the instruc-
tions cover a set of eguipnent packed in multiple containers, tnec instructions shall be
affixed to the number one container of the set or system.

5.4.4 Technical manuals. Depending on tne type of packaging specified for the engine
unit, the accompanying technical manuals shall be packaged as specified in 5 4.4 1 through

S.4.4 4. Ly

S.4.4.1 Nonreusalbic bag Manuals shall be packaged 1n transparent plastic bags,
minimum 4 mil thick ana heat sealed ‘tanuals shall not be placed within the sealed MIL-B-131
bag used to encase the engine unit put placed on the 1nsiuc of the plywood crate. Packing t
list shall indicate tie approximate location of the manuals. The container shall be marked
“Manuals Lnclosed". For case of removability, the location of the manual(s) shall be such
that they are rcauily accessible when tne container 1s opcened. ~

5.4.4.2 Reusable pag. Technical manuals shall be placed 1n the pocket provided on the
outside of thu reusa.le Dag 1he pocket(s) shall be marked "Manuals Lnclosed".

5.4 4 3 Metal container. lecnnical manuals shall be packaged as specified in the
container specxflcatlon contained i1in the contract or oraer.

5 4 4 4 Bulk shipment. Technical manuals shipped 1in bulk quantities shall be packaged
and packed 1n accordance with the rejquirements of MIL-M-15071.

6. WOlLS

6.1 Intended usc the engines are intended for use in Naval ships, boats and landing
craft as propulsior or powering auxlliary equipments such as generators, pumps, COmMpPressors
and deck equipments ir1s specification covers two or four stroke cycle engines, ligquid
cooled, naturally asrirated, supercharaed or turbocharged.

6.2 Ordering data Procurement documents should specify the following

(a) 1Title, .urwer anu date of this specification,

(0) Lngire rating and speed (see 3.1).

(c) Adaitioral or different mission requirements (see 3.5.1 2).
(d) Aduiticral accessory requirements (see 3.6).

(e) 'metnher pipe thread data requirements are applicable (see 3 7 1.2).
(£) iype of seawater pump (see 3 7.2.2).
{a) Jounti~ag of neat e«changers (see 3.7.2 3)
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(h) Whether water filter and conditioner are requircu (see 3.7 2.4).
(1) Whether simplex or duplex fuel filter 1s requircd (sce 3.7.3 2.2).
{3) When fuel/water filter separator 1s required (sce 3 7.3.2.3

(k) Whether shockproof requirements of MIL-C-15730 apply (sce 3.7 4.2).
(1) Source of engine intake air (see 3 8).

(m) Type of muffler, :1f requireu, for exhaust system (sce 3.9),

(n) TIype of starting system required (see 3.10).

(o) Whether automatic shutdown valve 1s required (sce 3 10.1).

{p) Whether starting batteries are required {(see 3.10 3).

(g) Alternator wattage and voltage (see 3.10.3.2).

(r) Whether extreme cold starting test 1s required (see 3.10 5 and 4.4.5).
(s) Type of governor required (see 3.11).

{t} Whether speed limiting device 1s required for propulsion engines (see 3 11.6.,1).

{u} Whether instruments are to be furnished (see 3 12 1)
{v) When electrical tachometer 1s reguircd (sec 3 12.1 1).
(w) Whether reverse-reduction gear 1s regquired, and 1f so, gear ratio (see 3 18),.
(x) Type of propeller shaft coupling (see 3,20).
{y) &hen resiliently mounted equipment 15 reguired (sce 3 21)
(z) When shock resistance 1s required (see 3.23 and 4 4 8).
{(aa) Dimensions and weight (see 3 24).
(bb} ‘Vhether maintenance engineering analysis 1s reqguired (see 3 27).
{cc) Plan for use, 1f other tnan as specified (sce 3.23)
{(dd) Vhether a reproducible drawing 15 reqguired (,.cc 3 29 1).
(ee) Quantity of manuals required and tae delivery point (see 3 30.1).
(ff) Quality assurance requirements (see 4,1.1).
(gg) Whether torsiograph tests are required (sce 4.4.1).
(hh) Level of preservation, packaging, and packing required (see 5.1 and 5.2).
(11) Packaging method required (see 5 1.1 1.5)
{33) Whether stowage boxes arc required for repair parts and special tools, and
whether type M or W (see 5.1 1.2).
(kk}) Level of packing requirea for detached instruments, accessories, repair parts
and tools (see 5.2.2).
(11) When polystyrene (loose-f1ll) material 1s approved (see 5.2 4),.
(mm) Special marking reguired {(sece 5.3.1

6.3 Management control system documents. rhe followling management control system
documents should be included on DD form 1660

(a) MIL-P-15137 (see 3.31).
(b) MIL-I-45208 (see 4,1 1).

6.4 Sub-contracted material and parts The preparation for dclivery requirements of
referenced documents listed in section © not apply when material anu parts are procured
by the supplier for incorporation into the equipment and lose their separate identaty when
the equipment 1s shipped

6.5 Supersession data. This specification supersecdes that part of NIL-b~23457A(SHIPS),
dated 4 January 1965 and Amendment-2 thereto, dated 6 February 1967 pertaining to type B
engines.

Preparing activaty

Navy - SH
(Project 2815-N118)
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