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M LI TARY SPECI FI CATI ON
PURG NG KI T, CONVERTER SYSTEM LIQUI D OXYGEN, KMJ 78/E

This specification is approved for use by the Departnent of the Air Force, and
is available for use by all Departnents and Agencies of the Department of Defense.

1. SCCPE

1.1 Scope. This specification covers a |iquid-oxygen, converter system
purging kit, designated KMJ}78/E.

2. APPL|I CABLE DOCUMENTS

2.1 Governnment docunents.

2.1.1 Specifications standards, and handbooks. Unl ess ot herwi se specified,
the followi ng specifications, standards, and handbooks of the issue listed in that
i ssue of the Department of Defense Index of Specifications and Standards (DCDI SS)
specified in the solicitation forma part of this specification to the extent
specified herein.

SPECI FI CATI ONS

FEDERAL

W C- 596/ 142 Connector, Male Inlet, Electrical, General Purpose,
Gounding, 2 Pole, 3 Wre, 20 Anperes, 125 Volts, 50/60
Hertz

BB- A-1034 Air, Conpressed, For Breathing Purposes

BB-N-411 Ni trogen, Techni cal

PPP- B- 601 Boxes , Wbod, Cleated Plywood

PPP- B- 636 Box, Shipping, Fiberboard

M LI TARY

M L-P-116 Preservation, Methods of

DOD- D- 1000 Drawi ngs, Engineering And Associated Lists

M L- C- 5756 Cable And Wre, Power, Electric; Portable

M L-P-27210 Oxygen, Aviator's Breathing, Liquid And Gas

Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be of use in improving this document should be addressed to:
Oklahoma City air Logistics Center/MMEDO, Tinker AFB OK 73145-5990 by using the
self-addressed Standardization Document Improvement Proposal (DD Form 1426)
appearing at the end of this document or by letter,

AVEC N A FSC 1730
DI STRI BUTI ON STATEMENT A.  Approved for public release; distribution is unlimted.
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M L-T-27730 Tape, Antiseize, Tetrafluoroethylene, Wth Dispenser

M L- V- 38201 Valve, Filler, Liquid Oxygen Female CRU-59/E

STANDARDS

M LI TARY

M L- STD- 129 Marking For Shipment And Storage

M L- STD- 130 Identification Marking O US. Mlitary Property

M L- STD- 143 Standards And Specifications, Oder O Precedence For The
Sel ection O

M L- STD- 808 Finishes, Materials And Processes For Corrosion Prevention
And Control In Support Equipnent

M L- STD- 810 Environmental Test Methods

M L- STD- 889 Dissimlar Mtals

M521344 Fittings - Installation O Flared Tube, Straight Threaded
Connectors, Design Standard For

M525306 Switch, Toggle, Positive Break, Environmentally Sealed, Screw
Term nal , Single Pole, .469 Munting Bushing, 25 Anmperes

V528760 Fitting End, Attachable, Hydraulic And Pneumatic High
Pressure Hose (3000 PSI) Flared Tube

V533656 Fitting End, Standard Dinmensions For Flared Tube Connection

And Gasket Seal

"2.1.2 (Qher Governnent docunents, draw ngs, and publications. The following

other Governnent documents, draw ngs, and publications forma part of this
specification to the extent specified herein. Unless otherwi se specified, the issues

shall be those in effect on the date of the solicitation."

Air Force-Navy Aeronautical

AN816 Adapter, Straight, Pipe To Tube
ANB24 Tee-Fl ared Tube
AN911 N ppl e, Pipe

(Copies of specifications, standards, handbooks, drawi ngs, publications, and other
Government docunents required by contractors in connection with specific acquisition
functions should be obtained fromthe contracting activity or as directed by the
contracting activity)

2.2 Oher publication. The follow ng docurment(s) forma part of this
specification to the extent specified herein. Unless otherw se specified, the issues
of the document which are indicated as DOD adopted shall be those listed in the issue
of the DODISS specified in the solicitation. Unless otherwi se specified, the issues
of documents not listed in DCODISS shall be the issue of the nongovernment docunents
which is current on the date of the solicitation.

National Board of Fire Underwiters
Panphl et 70 National Electrical Code - Electric Wring and Apparatus

(Copi es of the NBFU panphlet may be obtained upon application to the National Fire
Protection Association, 85 Johns Street, New York 38, New York; 22 West Adans Street,

Chicago 6, Illinois; or 465 California Street, San Francisco 4, California.)
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Anerican Society for Testing of Materials
ASTM D-3951- 82 Packagi ng, Conmercial- 29 Jan 82

(Applications for copies should be addressed to : ASTM 1916 Race St, Phil adel phi a,
PA 19103).

(I'ndustry association specifications and standards are generally available for
reference from libraries. They are also distributed anong technical groups and using
Federal agencies.)

2.3 Oder of Precedence. In the event of a conflict between the text of this
specification and the references cited herein (except for associated detail
specifications, specification sheets or M5 standards), the text of this specification
shal | take precedence. Nothing in this specification, however, shall supersede
applicable laws and regulations unless a specific exenption has be obtained.

3. REQUI REMENTS

3.1 First Article. Wen specified in the contract or purchase order, a sanple
shall be subjected to first article inspection (see 4.4 and 6.3).

3.2 Conponents. The purging kit shall consist of the follow ng ngjor
conponent s:

[ tem nane See requirement
a. Heat Exchanger Assy 3.7.1
b. Hose Assy 3.7.2
¢c. Filler Valve 3.7.3
d. Carrying Case 3.7.4

3.3 Selection of specifications and standards. Specifications and standards for
necessary commodities and services not specified herein shall be selected in
accordance with M L-STD 143.

3.4 Materials.

3.4.1 Protective treatment. \Wien materials are used in the construction of the
purging unit that are subject to deterioration when exposed to climtic and
environmental conditions likely to occur during service usage, they shall be
protected against such deterioration in a manner that will in no way prevent
conpliance with the performance requirement of this specification. The use of any
protective coating that will crack, chip, or scale with age or extremes of climtic
and environmental conditions shall be avoided.

3.4.2 Conbustible materials. Mterials that are conbustible, deteriorate easily,
or are otherw se adversely affected by continued use with oxygen heated to 250°F at
500 psig shall not be used in intimate contact with the flow ng gas. Thernal
insulating materials shall be free from conmbustible bonding agents. The purging
unit, excluding carrying case, shall be of corrosion resistant, or suitably treated,
metal construction except for electrical insulating nmaterials, pressure seals, or
other parts where proper functioning precludes the use of metals.

3.4.3 Dissimilar metals. Unless protected against electrolytic corrosion,
dissimlar netals shall not be used In intimate contact with each other. However,
metal plating or netal spraying of dissimilar base metals to provide similar or
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suitable abutting surfaces will be permtted. The use of dissimlar netals separated
by an insulating material will also be pernmitted. Dissimlar nmetals are defined in

M L- STD- 889.

3.4.4 Reclaimed materials. The use of reclaimed materials shall be encouraged
to the maxi num extent possible without jeopardizing the integrity of the item

3.5 Design and construction. The purging unit shall be so designed and
constructed that no parts will work loose in service. The purging unit shall
wi thstand the strains, jars, vibrations, and other conditions incident to shipping,

storage, installation, and service.

3.5.1 Heating el enent and exchanger. The heating element and heat exchanger
shall be so designed that either can be replaced as separate conponents.

3.5.2 Reliability. The purging unit shall he designed to neet the requirenents
of 3.7.1.

3.5.3 Muintainability. The purging unit shall be designed and constructed as
specified herein and to provide the foll ow ng:

a. Mnimum nunber of parts consistent with reliability and performance
specified herein.

b. Mnimm amount of training and time necessary for assenbly, disassenbly,
| ocation of trouble sources, and maintenance including servicing. \Were
practical, parts and conponents shall be |located or positioned for rapid
and sinple inspection and recognition of excessive wear or potential
failure.

c. Permt adjustnents, servicing, replacenent of parts and conponents, and
other maintenance wth mnimum disturbance to other equiprment parts or
conmponents. Parts and components shall be located for anple and rapid
access unless performance or reliability will be appreciably degraded by
the accessible |ocation. If engineering reasoning or data determ nes
that in perfornming maintenance, physical or visual interference between
items cannot be avoided, where practical, the item predicted to require
the most maintenance shall be located for best accessibility.

d. The manufacturer shall be prepared to provide all technical data required
to operate, repair and functionally test the assenbly, including an
illustrated parts breakdown of the assenbly.

e. The manufacturer shall be prepared to provide replacenment parts for the
assenbly when needed to acconplish repairs.

f. Miintenance with general purpose tools and equiprment nornmally available
comercially. Use of specific purpose tools and equi pment shall be
subject to contracting activity approval.

g. Mninmum nunber of tools required for nmuintenance by design practices such
as reducing the variety of bolthead sizes to the practicable mninum

3.5.4 Configuration. The configuration of the purge kit shall be in accordance
with Figure 1.
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3.5.5 Power requirenents. The purging unit shall be designed to operate on not
more than 1500 watts electrical power supplied at 115 * 5V, 60 or 400 cycles, single
phase.

3.5.6 Explosion proofing. The purging unit shall incorporate provisions to
preclude the initiation of an explosion when exposed to class 1, group D atnospheres
and operated in class 1, division 2 hazardous |ocations as defined by Panphlet 70.

3.5.7 Design pressures. The heat exchanger assenbly and hose assenbly shall be
designed to withstand working pressures up to 500 psig and shall show no |eakage or
deformation when subjected to a proof pressure of 1,000 psig. Neither assenbly shall
burst at less than 2,000 psig.

3.5.8 Safety. No electrical components and wiring shall be exposed to the
flow ng oxygen gas. The heating elenment shall not be directly exposed to the flow ng
oxygen gas without a sealed protective sheath that will prevent a failure from
providing an ignition source. Heating elements within a heat exchange medi um and not
in direct contact with oxygen, do not require a sheath.

3.6 Performance.

3.6.1 Purge kit. The purge kit shall be assenbled, connected, and instrunented
per Figure 3. Inlet oxygen shall be applied at any pressure between 40 and 100 psig.
El ectrical power shall be applied at 115 + 5 V, 60 or 400 cycles, single phase. The
purging unit shall control effluent oxygen to within the followi ng conditions at an
ambi ent tenperature of 30°F:

a. A mninmmflow rate of 300 Standard Liters Per Mnute (SLPM at 100
psig. Flow shall not exceed 400 SLPM

b. A mninumflow rate of 100 SLPM at 40 psig.

c. A tenperature of 250 to +0 °F at any flow condition from 0 SLPM to -30
t he maxi num obtained at 100 psig.

3.6.1.1 Standard gas. For the purpose of this specification, standard gas is
defined as dry air, oxygen, or nitrogen at 760 mm Hg pressure and 70° F. Oxygen
shall be per ML-0-27210; N trogen per BB-N-411 Type 1 Cass 1, Gade B; air per
BB- A-1034 Source 1 Grade A or Source Il Gade C

3.6.1.2 Hot purging. The assenbly shall be designed to provide a safe neans of
hot purging both liquid and gaseous systems and accessory itenms using a prine inlet
Source of Grade 1 aviators breathing oxygen per M L-0-27210.

3.6.2 Gas tenperature and flow rate. \Wen operated in any ambient tenperature
from-30 to +125°F, the gas tenperature and flow rate at the inlet to the filler
val ve, shall reach specified conditions in a tine not to exceed 10 minutes after
power is first applied. No conponent shall be damaged by interruption of gas flow
with specified electrical power applied for periods up to and including 8 hours.

3.7 Details of conponents.

3.7.1 Heat exchanger assenbly. As a nminimum the heat exchanger assenbly shall
consist of a heating elenent or elements, thernostatic controls, a protective outer
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enclosure, an inner enclosure, an on-off toggle switch, a heater indicator light, a
power on indicator light, inlet and outlet connections, thermal fuse and a power
cable. The heat exchanger assenbly shall be designed for at |east 2000 hours of
operati on.

3.7.1.1 Thernostatic controls. The thernostatic controls of the assenbly shall
not be preset during nmanufacture and will be adjustable after assenbly to a naxi num
of 250° F.  Adjustnents shall be for the purpose of calibration. Controls are not to
be located in such a way to encourage adjustnent except during calibration.

3.7.1.2 Inner enclosure. An inner enclosure shall be provided around the heater
chanber. It shall be inside the outer enclosure and be separated fromit in such a
way that free air passage is pernitted between the inner and outer enclosures.

3.7.1.3 CQuter enclosure. A protective outer enclosure shall be provided around
the heater chanber and Tnner enclosure in such a manner as to permt safe handling of
the heat exchanger assenbly during operation and to permt free air passage between
the inner enclosure and the outer enclosure. A fixed position handle shall be
provi ded on the outer enclosure.

3.7.1.4 On-off switch. An Ms25306-222 on-off switch shall be nounted on the
base of the outer enclosure. The power cable specified in 3.7.1.8 shall be direct
wired to the switch and heater chanber.

3.7.1.5 Indicator lights. A neon lanp indicator |ight shall be nmounted on the
outer enclosure near the on-off toggle switch and shall be so connected that the |anp
will light only when power is applied to the heating element. The l|anp shall be
mount ed behind a faceted green lens. The lanp shall incorporate a series resistor
smal | enough to insure that the operator may readily discern that the lamp is lit
under bright sunlight conditions but large enough to insure an average rated life of
2,000 hours or nore of operation. A red "power on" indicator light shall also be
provided to the above requirements except that it shall show when the power is on and
not cycle with the heating elenent. The two |ights shall be
clearly marked. At the discretion of the manufacturer, the lanps and | enses may be
mounted on the heater chamber with a correspondi ng opening provided on the outer
encl osure.

3.7.1.6 Inlet and outlet connections. MS33656-5 heat exchanger inlet and outlet
connection shall be provided.

3.7.1.7 Thermal fuse. A thernmal fuse shall be provided as a part of the heat
exchanger assenbly to prevent overheating of the unit in the event of thernostat
mal function. The thermal fuse shall be set at a predeternined val ue above the
operating tenperature of the heat exchanger assenbly and acting as a back-up safety
devi ce. A resetable breaker is desirable. However, a fuse, readily accessible for
i nspection and replacement is acceptable.

3.7.1.8 Power cable. The purging unit shall be equipped with a 20 foot, three
wire power cable conformng to ML-C-5756. The wire shall be size 18 or heavier.
One wire of the cable shall be securely grounded to the heat exchanger assenbly. The
free end of the cable shall be equipped with a UP121M plug connector conformng to
WC-596/142. Substitute power cable or plug must be approved by the contracting
activity.
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. 3.7.1.9 Heat exchanger assenbly weight. The conplete heat exchanger assenbly,
including power cable, 6 Inch hose, and M L-V-38201 valve shall not exceed 15 pounds.

3.7.2 Hose assembly. A flexible netal hose assenbly, approximtely 6 inches in
l'ength, shall be provided. The hose assenbly shall be designed for connection from
the outlet of the heat exchanger assembly to the inlet of the filler valve.

3.7.2.1 Hose assenbly conponents. The hose assenmbly shall consist of the
foll owing conponents assenbled by silver brazing:

a. Corrugated hose. The flexible pressure carrying hose shall be helically or
annul arly corrugated from corrosion resistant seam ess, or welded and redrawn

steel tubing.

b. Braided outer covering. The corrugated hose shall be reinforced with one or
more |layers of corrosion resistant steel wire braid.

c. End fittings. Each end of the hose assenbly shall incorporate an MsS28760-5
stainless steel adapter, as applicable, to the swivel nut and nipple, except
that the nipple hex shall be optional.

3.7.2.2 Wrking pressures. The hose assenbly shall be designed to withstand the
wor ki ng pressures specified herein without |eakage or defamation.

3.7.2.3 Supporting capability. The hose assenbly shall be capable of supporting
a 15 pound weight without deformation or collapse and w thout any sign of cracking or

splitting of any seam or junction when nmounted as shown on figure 5, position 2.

3.7.3 Eiller valve. The purgi nfq kit shall incorporate a female half filler
valve for connection to the male half filler valve at the aircraft liquid oxygen

inlet. The female half filler valve shall be sinmlar to the valve conformng to

M L- V- 38201 except that conponent parts may be nodified to reduce the overall |ength,
excluding inlet connection, to not less than 4 inches. Parts shall be nodified and
pressure seals added as necessary to insure that the poppet in the aircraft half of
the filler valve is positively held in the open position and no nore than 0.02 liter
per minute standard gas |eakage occurs when the two halves are connected and
subjected to the operating pressures specified herein. The filler valve inlet
connection shall conform to MS33656-5.

3.7.4 Carrying case. A carrying case shall be provided to store and transport
an accessory kit and the heat exchanger assenbly, hose assenbly of up to 18 inches in
length, and filler valve. The case need be designed for only an installed hose
length of 6 inches. Longer hoses will be stored unassembled. A hinged lid, handle,
and lid hasps shall be provided to hold the other kit conponents firmy in position
when subjected to a blow on the corner of the carrying case equivalent to dropping
the conplete kit froma height of 5 feet onto a concrete surface. The clips or
fasteners shall be such that the conponents are easily remvable w thout the use of
handtools. The carrying case shall be so constructed that the contents are protected
and receive no damage fromthe 5 foot drop.

3.7.5 Wight. The weight of the purging kit shall not exceed 25 pounds. The
purging kit is to consist of the heat exchanger assenbly, 6 inch hose, ML-V-38201
valve, carrying case, all padding, and retainers.



Downloaded from http://www.everyspec.com
M L- P- 27431B( USAF

3.7.6 Caps and plugs. The heat exchanger assenbly shall be provided with caps
or plugs. Al caps and plugs shall be permanently attached to the particular
conmponent by neans of a beaded chain.

3.7.7 Antiseize and sealing procedures. Threaded pipe connections shall be
sealed by an application of antiseize, tape per ML-T-27730. The tape shall be
applied to the male pipe threads prior to assenbly. The tape shall not be wound on
the first two pipe threads nor the mating female threads.

3.8 Part nunbering of interchangeable parts. Al parts having the same
manufacturer's part nunber shall be functionally and dimensionally interchangeable.
The drawi ng number requirements of DOD-D-1000 shall govern changes in the
manuf acturer's part numnber,

3.9 Finishes and protective coatings. Al exposed g etal parts and surfaces
shal | be cleaned, treated, and finished as specified in ML-STD-808. Wen nore than
one finish process is permtted by ML-STD-808 for a part or surface, the nost
applicable finish process shall be determned by the contractor unless otherw se
specified herein. Final film color designation DG shall apply.

3.10 Operating instructions plate. An operating instruction plate shall be
pernmanent|y attached to the underside of the carrying case |lid. The plate shall bear
the information, sketch, and instructions required to safely and efficiently operate
the purge unit. The instruction plate shall be of anodized alum num with the
i nformation photographically reproduced and enbedded in the anodic coating. The
lettering shall be white on a black background. Purge procedures shall not be given
but, sinmply unit operating instructions.

3.11 ldentification of product. Equipment, assenblies, and parts shall be
marked for i1dentification 1n accordance with ML-STD-130. The naneplate shall be
| ocated on the outside of the carrying case |id and shall be anodized al um num with
the information photographically reproduced and enbedded in the anodic coating. The
lettering shall be white on a black background.

3.12 Wrkmanship. The purging unit, including all conponents, shall be
fabricated and finished in a thoroughly workmanlike manner. Particular attention
shall be given to freedom from bl em shes, defects, burrs and sharp edges; accuracy of
dimensions, radii of fillets, and marking legibility; thoroughness of welding,
brazing, soldering, painting, and riveting; alignnent of parts and tightness of
assenbly screws, bolts and cleaning.

3.13 deaning. Al surfaces intended to contact the flowi ng oxygen gas shall be
thoroughly cleaned to renove dirt, grease, soldering, brazing, or welding flux or any
other foreign material that could present a safety hazard on exposure to oxygen at
tenperatures up to 300°F and pressures up to 500 psig. Cleaning as appropriate,
shal | be acconplished before, during, and after assenbly. The cleaning nethod or
met hods shall be at the discretion of the manufacturer, but shall be in accordance
with highest commercial standards for oxygen equipnent.

4. QUALITY ASSURANCE PROVI SI ONS

4.1 Responsibility for inspection. The supplier is responsible for the
performance of all inspection requirenents specified herein. Except as otherw se
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specified, the supplier may utilize his own or any other inpection facilities and
services acceptable to the CGovernnment. Records of inspection and tests shall be
prepared, naintained, and made available to the Government as specified in the
contract or order. The Government reserves the right to perform any of the

i nspections set forth in the specification where such inspections are deened
necessary to assure supplies and services conform to prescribed requirenents.

"4.4.1 Responsibility for conpliance. Al items nust neet all requirenments of
sections 3 and 5. The inspection set forth in this specification shall become a part
of the contractor's overall inspection system or quality program The absence of any
i nspection requirenents in the specification shall not relieve the contractor of the
responsi bility of assuring that all products or supplies subnmitted to the Governnent
for acceptance comply with all requirenents of the contract. Sanpling in quality
conformance does not authorize submission of known defective material, either
indicated or actual, nor does it commit the Governnent to acceptance of defective
material ."

4.2 Cassification of tests. The inspection and testing of the purging unit
shall be classified as follows:

a. First articletests. . . . . .... .. ... See 4.4

b. Quality conformance tests . . . . . . ..See 4.5

4.3 Test conditions.

4.3.1 Pressures and tenperatures. Test equipment used to neasure pressure and
tenperatures shall be accurate to within +2 percent of actual values of pressure and
temperature specified.

4.3.2 Flow rates. Test equipnent used to measure flow rates shall be accurate
to within £ 3 percent of actual values based on SLPM

4.3.3 Oher measurenents. Any other measurenents necessary for indication of
conpliance or nonconpliance to test provisions specified herein shall be accurate to
within at least + 1 percent of the quantity being measured.

4.4 First articles.

4.4.1 First article test sanple. The contractor shall subject one conplete

purging unit to the first article tests specified in 4.4.4 except the burst pressure
test. An additional heat exchanger assembly shall be subjected to the burst pressure
test specified in 4.6.3.

4.4.2 First article test report. After the contractor conpletes the first
article test, a first article test report shall be prepared.

4.4.3 First article test sanple submission. Along with the first article test
report, the contractor shall supply the sanple unit to the contracting activity upon
request in contracting docunent.

4.4.4 First article tests. The first article tests shall consist of all tests
descri bed under 4.6.

4.5 Quality conformance tests. Quality conformance testing shall consist of the
i ndividual tests described under 4.5.1.
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4.5.1 Individual test. Each purging unit shall be subjected to the following
tests:

a. Examnation of product . . . . . .. . .. See 4.6.1
b. Proof pressure test . . . . . . . . . .. See 4.6.2
c. Performance test (short nethod). See 4.6.4

4.6 Test nethods.

4.6.1 Examination of product. The purging unit shall be inspected to deternine
compliance with the requirements specified herein with respect to the follow ng.
Evi dence of nonconpliance shall be cause for rejection.

a. Configuration conpliance to design (See 3.5.5)

b. Proper use of polytetrafluoroethylene tape on pipe threaded
joints.

c. Wight of heat exchanger assenbly.

d. Weight of conplete purging unit.

e. Length, wire size, and plug connector for power cable.
f. Operating instruction and identification marking plates
g. Mterials.

h.  Wrkmanshi p.

i. ldentification.

4.6.2 Proof pressure test. The heat exchanger assembly and a pressure sensing
device shall be assenbled as shown on Figure 4 and clean, dry, oil free air,
nitrogen, or oxygen at 1,000 psig pressure shall be applied to the system The
pressure source shall then be renoved leaving the system at 1,000 psig as indicated
by the pressure sensing device. The system shall be allowed to stand in this

condition. Leakage shall not exceed 1 cubic centinmeter per mnute pressure loss to
be computed from system vol une.

4.6.3 Burst pressure test. The heat exchanger assenbly, and a pressure sensing
device shall be assenbled as shown on Figure 5. Hydrostatic pressurize until rupture
occurs. A rupture at less than 2,000 psi shall be cause for rejection.

4.6.4 Performance test (short nethod). The purging unit and other conponents as
shown on Figure 3 shall be assenbled and instrumented. Cean, dry, oil free air,
nitrogen, or oxygen at 100 = 5 psig shall be applied to the heat exchanger inlet, 115
+ 5V, 60 or 400 cycle, single phase power shall be applied to the power cable and the
toggle switch turned on. Flow rate, outlet tenperature, inlet pressure, clasped
time, and applied wattage shall be measured for at least 20 nminutes starting with the
first application of power to the heating element. The tinme required for the heating
el ement to reach thermpstatic cutoff tenperature shall also be recorded. This

10
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condition shall be evidenced by the extinguishing of the heater indicator light and a
sharp drop in wattage. Wth pressure still applied to the heat exchanger inlet, the
flow shall be shutoff downstream from the connected filler valve, allowing the outlet
pressure to build up. Evidence of any of the following conditions shall constitute
test failure and cause for rejection:

a. An elapsed time of nore than 10 minutes for the heating element to
thernmostatically cut off.

b. A maximum power drain of nore than 1500 watts.

c. An effluent gas tenperature of |ess than 220°F after 10 minutes from
first application of power to the heating elenent.

d. An outlet tenperature of nore than 250°F at any tine after first
application of power to the heating elenent.

e. An effluent flow rate of less than 300 or nore than 400 |iters of
standard gas per ninute.

f. Failure of the heater indicator light to cycle on and off coincident
with application and renoval of power at the heating elenent.

4.6.5 Performance test (long nethod). The performance test shall consist of
eight 5 hour runs conducted with heat exchanger gas inlet pressures and anbient
tenperatures according to Table |I. The inlet gas tenperature shall be controlled to
within 5°F of the specified anbient tenperature throughout each run. In addition to
mai ntaining the specified ambient tenperature throughout each run, all unit
conponents, excluding carrying case, shall be soaked at the specified ambient
tenperature for at |east 4 hours before starting the run. The purging unit
conponents shall be assenbled and instrumented as shown on Figure 3. The 115 £ 5V,
60 or 400 cycle single phase power shall be applied to the power cable and the-toggle
switch turned on. Flow rate, inlet, outlet, and surrounding ambient tenperatures,
inlet pressures, elapsed tine, and applied wattage shall be measured throughout each
run. The elapsed tine at which the heating element reaches each thernpstatic cut-off
and cut-in tenmperature shall also be recorded. This condition shall be evidenced by
the extinguishing or lighting of the heater indicator light and a corresponding sharp
drop or increase in wattage. Once every hour during each 5 hour run, the gas inlet
pressure shall be reduced to 0 psig for a period of 5 nminutes and then restored. The
el ectrical power shall not be removed during this period. Any of the follow ng
conditions observed during the course of any test run shall constitute test failure
and cause for rejection:

a. An elapsed time of nmore than 10 nminutes for the heating el enent
to reach the specified tenperature and thernostatically cut off. An
el apsed time of 30 minutes will be allowed for runs one and two.

b. A maximum power drain of nore than 1500 watts.
c. An effluent gas tenperature of less than 220°F within 10

mnutes from first application of power to the heating elenent except
that during runs 1 and 2 at -30°F anmbient , the linmts are 220°F within 30

m nut es.

d. An outlet tenperature of nmore than 250°F.

1
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e. An effluent flow rate outside the ranges indicated In Table |
in SLPM

f. Failure of heater indicator light to cycle on an off coincident
with application and renmoval of power at the heating elenent.

TABLE |. Performance test (long nethod).
Run Inlet press Ambieng Effluent
No. Pl-psig temp - F flow SLPM
1 40 +2 -30 45 100~400
2 100 +5 -30 +5 300-400
3 40 +2 70 +5 100-400
4 100 +5 70 +5 300-400
5 40 +2 70 %5 100-400
6 100 *5 70 +5 300-400
7 40 +2 125 +5 100-400
8 100 +5 125 +5 300-400 J

4.6.6 Drop test. The conplete purging kit with case, shall be raised to a
hei ght of 5 feet above a concrete surface and dropped in such manner that one corner
of the case squarely contacts the concrete surface. The test shall be repeated by
dropping the unit on the corner dianetrically opposite to the corner that originally
contracted the surface. The unit shall then be opened and exanmined. |If any of the
unit conponents have come loose fromtheir retaining clips or fasteners, or if any of
the conponents other than the carrying case have been damaged, or if the carrying
case is incapable of containing and restraining the contents, the unit shall be
rej ected.

4.6.7 Explosion proofing test. The heat exchanger assenbly shall be subjected
to explosion proofing in accordance with Procedure | of ML-STD 810 to determ ne
compliance with 3.5.7.

4.6.8 Heat exchanger endurance test. The heat exchanger assenbly power cable
shal|l be connected to a source of 115 = 5V, 60 or 400 cycle power and the toggle
switch turned on. Air, oxygen or nitrogen at any suitable pressure shall be
intermttently applied to the heat exchanger inlet causing the thernostatic controls
to cycle the heater on and off as in nornmal operation but with a greater than norma
frequency of cycling. The heat exchanger assenbly shall be operated in this manner
for at |east 60,000 on-off cycles of the thernostatic controls, after which the
assenbly shall be subjected to the test specified in 4.6.6.

4.6.9 No flow test. The purging unit conponents shall be assenbled and
instrumented as shown on Figure 3. Cean, dry, oxygen at 500 £ 5 psig, shall be
applied to the heat exchanger inlet, 115 * 5V, 60 or 400 cycle single phase power
shal| be applied to the power cable and the toggle switch turned on. The unit shal
be operated for 20 minutes at rated conditions to establish stabilization. The tine
required for the heating element to reach thernostatic cutoff tenperature shall be
recorded. Wth pressure still applied to the heat exchanger inlet, with power
supplied to the unit and the toggle switch remaining in the on position, the flow
shal| be shut off downstream fromthe filler valve for 8 hours. Evidence of damage
mal function or overheating shall constitute test failure and cause for rejection.

12
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4.6.10 Nonconpliance. If a sanple fails to pass group C or D inspection, the
manuf acturer shall notify the qualifying ac vity and the cognizant inspection
activity of such failure and take corrective action on the materials or processes, or
both, as warranted, and on all units of product which can be corrected and which were
manufactured with essentially the same materials and processes, and which are
consi dered subject to the same failure. Acceptance and shipment of the product shall
be discontinued until corrective action, acceptable to the qualifying activity has
been taken. After the corrective action has been taken, group C or D inspection
shall be repeated on additional sanmple units (all tests and exam nations, or the test
which the original sanple failed, at the option of the qualifying activity). G oups
A and B inspection may be reinstituted; however, final acceptance and shipment shall
be withheld until the group C or D inspection has shown that the corrective action
was successful. In the event of failure after reinspection, information concerning
the failure shall be furnished to the cognizant inspection activity and the
qualifying activity.

4.7 Inspection of the preservation, packaging, packing, and marking for shipnent
and storage. Sanple items or packs and the inspection of the preservation,
packagi ng, packing, and marking or shipment and storage shall be in accordance with
the requirements of section 5, or the docunents specified therein.

5. PACKAG NG

5.1 Preservation and packaging. Preservation and packaging shall be level A or
C as specified.

5.1.1 Level A Unless otherwise specified, each purging kit shall be preserved
in accordance with Method | A-14 of Specification ML-P-116.

5.1.1.1 deaning. The purging kit component parts that come in contact with
high purity oxygen shall be cleaned for oxygen service in accordance with industry
practice according to applicable cleaning processes of ML-P-116. Petrol eum and
other flanmable solvents shall not be used.

5.1.1.2 Drying. The components shall be thoroughly dried with filtered oil free
air or nitrogen. Conponent parts of the purging kit that do not contact high purity
oxygen shall be cleaned and dried in accordance with the applicable processes and
procedures of ML-P-116.

5.1.1.3 Preservation application. Not applicable.

5.1.1.4 Unit packagi ng. Unl ess otherwi se specified by the contracting activity,
each purging kit shall be packaged nethod 1A-14. The carrying case will be utilized
as the inner container. Prior to inserting the encased purging kit into the bag all
sharp or other irregular shaped surfaces shall be cushioned as required to prevent
rupture of the bag. The outer container shall conform to PPP-636.

5.1.2 Level C. Conponent parts of the purging kit which contact high purity
oxygen shall be cleaned and dried in the same manner as specified for level A
Component parts that do not contact highpurity oxygen shall be preserved and packaged
in accordance with the contractor’s conmercial practice.

5.2 Packing. Packing shall be level A B, C or Industrial as specified.

13
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5.2.1 Level A Purging Kit packaged as specified in 5.1.1 shall be packed in
shi pping containers conforming to PPP-B-601, Styles A or B, Cass overseas unless
otherwi se specified by the contracting activity. [Insofar as practical, exterior
shi pping container shall be of uniform shape, size, mnimmtare and cube consistent
with the protection required.

5.2.2 Level B. Purging Kit packaged as specified in 5.1.1 shall be packed in
shi pping containers conformng to PPP-B-636, class weather-resistant, unless
otherwi se specified by the contracting procuring activity. CQher requirenents as
specified in 5.2.1 apply.

5.2.3 Level C. Packing shall be applied which affords adequate protection
during donestic shiprment from the supply source to the first receiving activity.
This level shall conformto applicable carrier rules and regulations.

5.2.4 |ndustrial. The Purging Kit shall be packed in accordance with
ASTM D- 3951- 82.

5.3 Marking. In addition to any other markings required by the contract or
order (see 6.2), interior and exterior containers shall be marked in accordance with
M L- STD- 129.

5.3.1 Precautionary marking. The follow ng precautionary marking shall appear
on each package:

CAUTI ON: DO NOT ALLOW CONTAM NATES OF ANY KIND TO BE USED ON OR ABOUT THE
PURG NG KIT.

6. NOTES

6.1 Intended use. The purging unit is intended for use in conjunction with a
| ow pressure gaseous servicing trailer and a mobile or fixed source of 115V 60 or 400
cycle electrical power to flush aircraft |iquid oxygen converter systenms with heated
oxygen gas in order to remve noisture and other contam nants from the system

6.2 Ordering data. Contracting documents should specify the follow ng:

a. Title, number, and date of this specification.

b. Applicable levels of preservation and packaging, and packing
(see section 5).

c. \Wen special shipment marking is required (see 5.3).

6.3 First article. Wen first article inspection is required, the item should
be a first article sanple or nay be a standard production item fromthe contractors
inventory. The first article shall consist of one conplete assenbly and one
additional heat exchanger assenbly. A first article test report shall be prepared.
The contracting officer will include specific instructions in acquisition documents
regarding arrangements for exam nations, approval of first article test results and
disposition of first articles. The contracting activity reserves the right to waive
the requirenent for samples for first article inspection to those bidders offering a
product which has been previously acquired or tested by the Government. Bidders

14



Downloaded from http://www.everyspec.com

M L- P- 27431B( USAF)

of fering such products, who wish to rely on such production or test, must furnish
evidence with the bid that prior Government approval is presently appropriate for the
pending contract. \aiver of first article inspection does not relieve the contractor
of meeting the quality conformance requirenents.

Cust odi an: Preparing activity:
Air Force-99 Air Force-71
Review activity: Project number:
Air Force-82 1730- F286
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HEAT EXCIHANGER __ HOSE —_ _ MALE HALF FILLER
ASSEMBLY ~ AanENMBLY / VALVE (ON AIRCRAFT)
N e
N ' -
FROM LOW PRESSURE = em— P d TO AIRCRAFT LIQUID
{500 PSI MAX ) el | e | —— OXYGEN CONVERTER
ASEOUS OXVGEN 04 ¥ SYSTEM

SERVICING TRAILER //'—-‘-—"‘”"—/ NG
P N i T ~__ FEMALE AncF
//—/\/ FILLER VALVE

WY e TO SOURCE OF 115 v 60 OR 400 CPS SLECTRIC POWER

OPERATING SCHEMATIC

FIGURE 1 Configuration of purging umit
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FLOW MARKING, BOTH SIDES TO BE

HEADILY LEGIBLE ON PERMANENT NAMEPLATE
WH!TE LETTERING ON BlLACK BACKGROUND

LT AR S L &

PROTECTIVE SHROUD
FITTING END OTECTIVE ©

‘é ) PER MS33656-5
AIR PASSAGES

PER MS33656-5

AN928-5 TYPE
CAP ASSEMBLY

Ol
Of FLOW
P——-Y

00 . O~

nscno~ (OPEN AT

BOTH ENDS

POWER CABLE RN

Q

TOGGLE SWITCH

2 =4 HEATER
(LOCATION OPT)

CHAMBER
PLUG
CONNECTOR RUBBER FEET
FOUR REQD

HEATER INDICATOR LIGHT WiTH RED AND GREEN FACETED LENSES (LOCATIONS OPTIONAL)

FITTING END

PER MS33656-5

j—— 4 INCHES MIN —.-1

|

HEAT EXCHANGER DETAILS

MS28760-5
WIRE BRAID END FITTINGS
REINFORCEMENT ; (BOTH ENDS)

[ (

f¢————— 6 INCHES (APPROX ) ———————o={

HOSE ASSEMBLY DETAILS

COVER ASSEMBLY
PER MIL-V-38201

FEMALE HALF  FILLER VALVE DETAILS

FIGURE 1. Configuration of purging unit

(Contmuanon )
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~— INSTRUCTION PLATE

— FULL-LENGTH HINGE

[T~
SN
POWER CABLE M [ 7))
WINDING POST —  AaSe— | Iy

FOUR REQ'D — '
l, ‘\“~~ I
NAME PLATE
ON OUTSIDE OF LID

HEIGHT WHEN
coseo N o Mf\(ﬁ‘%@& w
(AF’PROX) ‘[U]Q\H “ ﬂﬂ&\\[‘ HOLDING CLIPS, CLAMPS,

]\ ETC AS REQUIRED
q%] 7\555 NOTE 2

a4
/" 8" (APPROX)

5 AN _/ é\\\ // X

__ LID HASP
TWO REQ'D

NOTES:
1. Carrying case is to accommodate operating components in assembled condition.

2. Method of retaining components in case optional.

3. Dimensions in inches.
4. A method of retaining an optional hose of up to 18 inches length shall be provided, hose longer than 6

inches need not be stored assembled.

FIGURE 2. Carrying case details.
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HOSE FEMALE HALF

ASSEMBLY FILLER VALVE MALE HALF FILLER VALVE

ANG11-2D NIPPLE

HEAT EXCHANGER
ASSEMBLY

OUTLET PRESSURE

MEASURING POINT
INLET PRESSURE
MEASURING POINT

FLARED TUBE CONNECTOR
PER MS21344

TC PRESSURE
SOURCE wa——

D '-,-i_'."l-lll.- — TO ATM

f FLOW MEASURING

APPARATUS

—_——_ =

INLET PRESSURE
MEASURING POINT

ANB16-5-4D NIPPLE

OUTLET TEMPERATURE ANB24-5) TEE

M URING POI
ADAPTER EAS POINT

ELECTRICAL
POWER CABLE MEASUREMENT | camm— — P :’:DSVS%J%%E OF
GROUP 400 CPS
ELECTRICAL POWER
- WATTMETER
PLUG CONNECTOR - VOLTMETER
- TIMER

NOTE:
For performance tests at other than normal room temperature all components shown within dashed outhine
shall be exposed to the extreme temperature

FIGURE 3. Performance test arrangement
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~— —

—
T L

L\/Ll/— SHUTOFF VALVE
@

TO FLUID PRESSURE SOURCE

AISYTE .
NU T
Variations 1o the above arrangement will be permitted provided that both ends of the hea! exchanger assembly

and the hose assembly are subjected to the required pressure for the required period

FIGURE 4 Proof and burst pressure test arrangement
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FEMALE HALF _ MALE HALF FILLER VALVE
FILLER VALVE \ TED
\

HEAT EXCHANGER HOSE

FLOW MEASURING

ASSEMBLY ASSEMBLY —) \ APPARATUS
INLET PRESSURE
TO PRESSURE oy ——£31 € ~ : : : —== TO ATM
SOURCE e
ADAPTER
POSITION ONE
FEMALE HALF MALE HALF FILLER VALVE
FILLER VALVE /" SOLIDLY MOUNTED
HOSE FLOW MEASURING

ASSEMBLY APPARATUS
HEAT EXCHANGER

ASSEMBLY

—ee TO ATM

ADAPTER

INLET PRESSURE

TO PRESSURE i

SOURCE

15 F’OUNDS TOTAL
FREE HANGING WEIGHT

FIGURE 5. Hose assembly strength test arrangement
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