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MIL-A-19865E4(SR2TSl
28 April 1967

UPERSEDING
M2L-A-19863A(SNTPS)
1 February 1962
(.% 6.3)

?AILYTARY SPEC2PlCATfON

AIR COND2T4DNSR, MECHANICALLY REFRIGSRATSD

1. SCOPE

1.1 ~.- TM speclfkdtan covers mochankcally rclrfgerakl air cmdiilmu!rs encased a.ssembllcs
canslskkng of a sea uutar-cwlcd condcnsins unit am2 means lor alr clrculntlnn, vonfibulon, air crnllng atrl
debumldkflcatlon for Naval shipboard USC.

1.2 ChM.SNkcM!cm.- Tlm air mnnlllioner cdmll w of the sizes, shm below ‘M spcclffcd (SCC 6, l):

size 2- minimum qmclty 24, LU16)3rIlksh tbornml unlfs (B. t. u. ) pw hwr.
Sfzo S - minimum capacity SO, WO B. t. u. pm hour.
Skze 5- mhdmum capacity LIO,(QO B. 1. u. pcr hour.
S12e 7-1A! - mlnlmum mpaclty 00, 063 ILt. u. pm hour.

2. APPIJCABLS DOCUMENTS

2.1 T7te folfowf~ docunmafn al the Is.wc In effect cm dztc of lnvllaflon for bfds or request {or proposal.
form a put of tbo ~mcmcxlm to tho Q2mt smdn~ hcrcln.

SPEC2P2CA~-

FSf2~AL
CI+N-2SI - Nickel-Copcmr-ANoy RI?. PIala. NoA, RICM. ~rlp. Wire. Forslngs. WJ2

arul!furnl ad WCklf reaped SOefkms.

M2UTARY
AnL-v-J - Vnhw, FNtings, md Ffar#ca (Sxccpf (m systclrlH bldkatcd ffcrclnh Pack-

Ilgflql of.
MIL-P-116 - PrOsdrvaflOn, McfhaIs of.
M2L-R-WO - Rwr ~~ fOr ~o-f COMbMUm EI@ncs, mckwfw of.
2fIL-o-fooO-~tiq7s.En@nccrirgd Assc.elatedUM8.
212&D-1000/2-UrawtnSs,BngfnecrlqandA8d0clalcdLlst9.
fdlL-F-l18S-Ff:tbgs,Tube.CastSr0n20.SMver-nnulng.
M2L-M-1S071-Manuafs.Squlpmcnfti Sysmms.
M22--P- 15131 - provfslonirg Tochn2cal 2AxumwAaUon for Repair PartB [or slectrlcaf amf

Mechanical Squlpmenl (Naval 91ipbmrd Use).
MU--C- 1S720 - Coppar-Nickel Alloy, Red, Flat Pruducla (Flat Wire. Sfrtp, Snact. Bar and

Plafe) and Forslnus.
M2L- 8-16541 - Br0n2e, Vnlva, Casthws.
MIL-M-17M9 - Motors, OGcyclo, AI1ormklqr-Current. FractiorxIl H. P. (91ipbmrd Use).
ML-M- 17000 - Moforn. 60 CYCIO. Alfornaklns-CurrcnL Zntqrml Horsepmm?r (StApkmxrd Use).
hUL-M- 17413 - Motors, Dfrect Current. hdegrrd H. P. Naval 911pbcard.
MI L-E- 17555 - Electrcmtc and Electrical SqtdPMcnt ‘and Associated Repakr 2%+8. Prepnm-

tlon far Ocflvcry of.
MfL-M- 17556 - Motors, Dfrecl Currcnl, Fractional HP (Riipkmd Use).
A21L-F-2ff12 - fingcs, P@, Bronzo (SNvcr Brazltw).
Ml&2?-24059 - Lbmuo. Nickel Alumlnum; Rod, FM Prc.2ucfE vkth f%te.hcd S42Sen. $2wes

nml Fo@nsa.
MIL-I-4520S - Inqmction .Y@om Rcqv2rcmcnts.

(Capkes of speclflcatlons, standards. drawfrqw, ad puhllcatl.nu requtred by SWPltcrskn ccmnccum tifh
specIf3C PrOmrOmenf 2unctlan9 6hcafd ka tilncd from tho procurhtg acflvity or as dlrcctcd by fbo contract.
fns offker. )
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2.2 Cther ~bllcations. - The followlrtg domunent~ form a part of this specification to the extent specified a

herein. mess oiherwtse ind]cated, fbe issue in effect on date of invitation for bids or request for proposal
shall apply.

OFFICIAL Cf.ASSfFfCATION COMhfLTTEE
UIKorm Freight Classification Ratlngn, Rules and Regulations

(Applicationforcopiesshould &? addressed to the official Classification Cmmnitfee. 1 park Avenue at
33rd Street, New York, New York 10016, )

LmlTED STATES OF AMERICA STANDARDS fNSf’fTUTE (USAS)
WI. 1-1958- Safety Code for h{echanfcal Refrigeration.

(Application for copfes should b-e nddr.ssed to the American Standards Assaciatlo”, 10 East 40th Street,
New York. New York 10016. )

NATIONAL ELECTRICAL MANUFACTURERS ASSDCfATION (NE MA)
MG1 -18.078-.091 - Moiom for Hermetic Refrigerattm Compressors.
IC 1- Industrial Control.
KS1- 1957 - Enclosed switches.

(Applicnfim for copies .ho.fd be addressed to the Nationaf Electrical Mamdacturer,s Associa:::,n. 1S5
E. 4.ltJ Wect, New York, New York 10Q17. )

L~ERWRLTERS’ LABORATDSUES, fNC. (UL)
UL.465 - safely Air Cmxfitioncra, Central Cooling.

(Applicationforcopiesshould be addrese,ed to the Underwriters, Laboratories. Inc. , 201 East G!>to
SIrem. Chicago, ff!fn.ais f306 f 1. )

AiMERICAN scc-mn OF If EATfNf3, REFRIGERATION AND AIR-c0Nf3xT10NfNG Exwxz 58s (ASi If7AE)
37-60 - Stzn&rd Mcffxxfs ofTestingforRatingUnitaryAir.ConditioningEquipment.

(APPftcauon for cOpfeS should be addressed to the American Society of Heating, Refrigerating and Air-
CondttfontnS E@neers, inc., 345 East 47th Street, New York, New York 10017. )

AIR- COSOITIOJNTNG AND REFRIGERATION 21 WI’ITUTE (ARI)
2 fO-5S - Standard for UnftIMY Air-Conditioning Equipment.

(Apc:!:a:im for copfes should be nddressed to Air-Conditioning and Refrigeration Lnstitute, 1815 N. Fort
ldeyer Drive, Arlington, virghda 20009. )

A:dF.RtCXL{ SOCfETY FOR TEST2NG AND MATERLALS (ASTM)
B61 - stem or Valve Smmze Castlngn.
9143- Tln Bronze and L.mdcd Tin Bronze &nd Castings.
L4148- Ahminvm Bronzo Sard Castings.
B150 - AIumimim Bronze Rod, RX and 9mpes.

;Apfmcafion forcopies si]ould be addressed to the American Society for Testingand Materials.f916
Aace %rcct, Philadelphl%PcnmYlvanfa 19103.)

3, REQL7REMSNTS

3, 1 Materials. - iwatormls, paris and components 6h*ll be in c-nr-. . .. . . .—.— e wifh the rerf”i remwits speci -
n ed herein. .;11 materials forming a part of the finished proiuct sha:l be new and suitable for the LNrpase
1,,cfmde$. The tnaterini9 shall be free from any defects that might aifect the serviceability or appearance of
rhe fir??st, ed prcd. ct.

ii, 1. 1 Cmrosion protection. - Corrosion-resisting steel, copper, brass, bronze, chromium, cop fnm -
~.:ckel and copper-nickel alloys referenced herein are considered satisfactory corrosion-resisting materials.
Cmroslon resistim? steel. wter. fabricated bY any methuf ttmt tends to reduce corrosion resistins properties
shall be no.malized-to re:>.cme those proimx ti.is beiore assembled in any unil

2
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3.1. I. 1 Parts tier ffmn corrtioo-resisting nmtcrlala shall bc protected agnlml corrosion wfth chemi-
cafs, electrcAyffe processes. plating, or suitable ~intn @ mamels. The f.allowfttg tnethafa, while not re-
strictive are accepfnhlo corroslcm-profecticm methods wfmn prcparly appllti

(a) Hot.dt@ giahnfzcd.
00 Hc4 phm@dO process wttb rust-inhibtthg paint.
(c) E2ecfropfntad cadmium 10HwQI2 by dlchi-mnato, or bcd.phoqdmte treatment or water-dip fac-

qucr.

3. 1.1.2 AU LWA:B, nuts, slutts, ptns, mrcws ,md such other fadm~s or f[ttfngs as may be
nsed 6bafl ba of a corroslmt-rcskting matortnl, m of a mntcrlaf trcaicd In a manner to reiuk lt adequately
reststam to corroshm. AI] screws e%posml In firnl assembly shall bo corrosion.reslat!ng material. S?11

fw@r3 acrm *III machim scrm tbretufs UXIY Lm used In tho caMnm assembly. 91cct metal scrmvs WIUI
sbcef metal fhrcxfs VW I@ ba FQrtnnfcd.

3. 1.2 Thermnl insulatban.- llm mMmx or chmsls shall be prwldcd vfth Imernnt Insulmlon where
necessary to provcnt drfpping. runntng 011, or blwfng off of moisture untfcr opcrntlno COM%IOIM of SO” F.

dm-hlb @f 73” F. wet-bulb unit-amblcnt-nir and room air cnfcr!rg-air-lnlct tompmuuro (SCO 4.5.3.2. 2).
Insufatfcm BIK121nfso bo np.died whcro necessary to minimizo noise transmission.

3. 1.3 Intercm mblllly. - 2tmltar parb, tnehtd{ql rcpalr p3rts.or mrrcspcmflq7 apprntuy hrnisfmd
on tbe same c.mfrmt m order or built m the mnm dmwfms. stuttl bc strictly Imcrchangmblo wlthm!t tho
necessity of [urther machkdtrg or had Itttirq of any kid.

3.2 General rcqufremonfs. - ‘ltm nlr comfltimbme covcrcd Lq tits tipcciffmtion tibzll conform to tha

~ ~ ~G fhxfmwritcrs” Ubmaforfos. h=, rfamxthw nrc and casualty hazards. Iinwcvc.r, .xImpu.
nn.co with these rcq.ircmcmn d.xa not absolve the contractor frcm complctc c.nnpfimuc wfth all mqulrc-
meti of fb2n 8pccfficat10n.

9.2.2 In the M 02 fflfferenccs betwt!cn my of the rcquircmcnte of fbis spcclttcatlon and Iheso of
Undws’rftcre” Mtoratorfcs. Inc., Air-cm?dlllartiw and Hcfrincmtlm Mstltutc am2 Unftmt 9atea cd Amcrtca
~rtfs Institute tbo rcqutrcmcnts of this spm.lllcntlon *11 gm.crn.

3.2.2 Rcffabillfy MSU=C. -

3.2.2.1 ‘2fu3 prtnctp!e at maxfmmo rclfabtffty is pammmmf nmi no compromlso of fhfa prtnciple shall
tm made wtfh any attmr fnslc requfromo!rt of dcsfgn. mom wear or corrosion 1s unavofdabtc. lhe prfs
subjcctod to such wear cm cornulcn shall bn of the best matcrtnl for fho pmpo.m I“ order to reduce them
dmrfmerdnf effects to a mfnfmmn.

3.3.2.2 Tho dcsfpmcr should fake cqnfzanco of the comfftfcms under mftlch cqufpmmd vffl bn ma fntafm?d
ml rqnfrcd an .shi@mrd, nrd of tho fact that the pcr.muml rcsponsfbfo for malntc~ue nnd rcfnlr may not
be B-cd mochanfca. Human cugtnocring stvmfd ba cane.idarod In dastgn to preclude or mlnfrnlza pmsf -
bflfty of fitlture tbrqh fmpropor operatfcn or poor malnfcmnca.

3.2.2.9 ‘f’bo c.amrucfor shaft estabfish ati mabdnln M effcetlve reliability assurance prqram Incfud- .” “ “
fng the fmms .sp.xiftcd In 3.2.2.3.1 tbrc@I 3.2.2.3.4.

3.2.2.3.1 Wstgn rovfews. - Ttm reflntdtlty assurance pr~mm shall Includo provfsloru for tbo rcfl-
aMlity review nmf avnfumlcm cd dcstgm an an integral FC!rt of tho cantractnr’s Cngfnoorlng desfgn procedures.
De91gn or e@marltq cbanscs occurrfnz dnrftw davefopnmnt or production shall ba subjocfed to compm-abfe
revfew pmxedurcs.

3.2.2. J. 2 PKXJucf20n controt and mnnitorlng. - ‘211c rclfabfltfy assumnco prcgmm shall provfdo an
economical ad afktivo Wstem of PTcdu ctbn control and monitoring to rtesure that refbmdlify achfevad In
dcsfgn fs mafnfafncd du?tt!g prcducftcm (mu 4.1. 1).

3.2.2 .3.3 Subcontractor id vcmfor rcflnbfllq . . The ratlnMllfy assurance prcgram skiff Inchado pro-
vfstnrm 10 assure subcontractor a nd vmdor scfcct fan UIX2pcrformanco comlsb?m with tho reliability requfro.
menfs of the ccmfmct iuxf nppflcabfe portions of fhi8 spcclficni{ on.
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3.2.2 .3.4 Failure reprting, analysls and feedback. - The reli?.billty assurance prcgram shall incar- ●
porate a formalized system for recording, collecting, nnd analyzlng all fafl.res that occur during all testing,

I

ins fallafton and operation through the tenure of the contract, AI@ysis shall be fed back to contractor’s
oWfneeriW, m~%ement, ~d Pd@iOn ackivitiea on a timely basis. Failure reports received from using
actlvify shall be Integrated into thin program for trouble anaiysim and {o. experience consideraticm for prob-
lem solving md desfgn improvement for future.

I 3. S Assembl .- Each tit shall c.mwist of ‘a condensing unit, air cooling and air handling equipment,
+controls, an mwcellaneous accessories ,Wppm’ted in a frame and i“closed i“ a metal cabim?t. Tbe cabinet

shall be factory assembled, complete, sdf-comalned with the refrigeration equiptne”t dehydrated and

I

charged tith fbe necessary operating q“a”tittosof refrigerantand oil. The untt shall be rexdy for operation
after removal of shipping protection, openfng of valves, adjustment of belts and connectirm to services. All
refrigerrmi containing parts and controls shall he within the cabinet enclosure.

I 3,3.1 Valves. controls, and equipment subject to smwfce and repair shall be readiIy accessible for

I

servlcfng through a removable front panel. Where panels are provided for access to ecpdpme”t, machim
screw-s may be used for fastening.

I

3.4 Design. - The unit shall be suitible for operathn under .qhipbmrd conditions of vibratirm, roll and
pitch, a~k. The refrfgeratfcg equtpment shall b designed, constructed, and assembled in accordance
with fhe uSAS B9. 1-1958 tmies.? otbenvise specified in the Co”tract or order.

3,4.1 The equipment hall operate satlafactcmily when inctined at an angle of 15 degrees ezch nido of
the .rerticaf in each cd two verflcaf planen at right rmgles to each other (see 4, 5, 2).

3.4.2 When maximum shipboard mailable space ia critical it shall be aa spacified (see 0. 1). Tbe over-
111 dime”siona of units shall “cd be greater fktan thosa specified.

I 3.5 Conden.strg unit. - Tbe refrigerant for the condensing unit shaIl be dichlorcdffluorom ethxrm 07- 13) or
monwhlortifiuorome timne (R-22), TIM unit shail contain a compressor, water CLWI.20condenser, controls
anti accessories. When an open type compressor is used a ilqutd receiver shall be provided.

3. 5.1 Compressor. - The compressor shrdf be of the open or servicsablo bermeftc type. Provi6 ion
shzll be mado for adcqmte lubrication of all rubbinz and wearing surfaces including orerat!o. under ehip-
board cmditions of incfimtion and rollfng (see 4.5. 2).The serviceable hermetfc compressor shall be a type ●
hat can be disassembled in the field for roplacemeti of .uearing parts and rewtnding of nwtors without the
cutring and attendant reseating of the compressor housing or shell by brazing or welding. The compressor
shall be of a design that can be disassembled In tbe field ad wearable parts readily replaced. Complete
datashd lbeprovide didentffyin gallmaterfals, electrical wtndfin3data andneceanary treatment lor rewind-
ing or re?lirtr~ .Ae hermetic motor. Replacement part8 and 8pecial toois required for maintenance and re-
pair of the compressor shall be available to the Government. Compressor speeds for open units shall “ot
exceed 1900 RPM.

I
3,5, 1.1 Theo.ren compressor shall beef the8ingle-acting, reciprocating type. The shaft seal and main

bearirgs sballbereplaceabie Inthcir e.tirefywitiout thenece88ityof replacirtgor refurnishing thecradc-
,hmt or crankcase. The suctio” rmddf.qcharge 8hut-off valvaconnections tothecompretwor shall be of fhe
imrac type.

3,5.2 C2nfie@!cL. - The condenser shall be water-coded mufdesisned for use tith sea water at an en-
!orirq temperature of 85-F. and llO” F. condensing temperature. Water velocities in tie eondenger shall
rot exceed 6 fcci per ficcond M design conditions. There shail be no compressor motor cverload or loss of
conderming Cnkmcity with seawater enterirg the condenser at 90” F. Tbe condenser shall bsa typs in which
tbe tubes can he mechantcidly clcanedande. hall be Installed .sotbat the tubes may he cleaned witbout remov-
::x the condenser from the equipment. All Parts in contact wttb seaw=:e. nballbe made of coppm- nickel
(30-10 )cc.tiormino tohUL-C-15~2& aluminum bronzoccmforminst of WfL-B-24059, ASTM B142Ul10Y lB,
,,. ST:.f Bi~8 aIIoy 9D, ASrM B150 Alloy 2, or valve bronze conforming to ALWM S8i except the condenser

sea water tubes shall he copper-nickel (9 O-1O) conforming to M2L-C-1572fl The condenser sballbe provided
.J.th m.eans to purge Lmth the refrigerant and wa:er circuits and fordralning the water circuit.

3.5.3 Liquid receiver. -The liquid recel.er, where provided, shall b8uchtizt 1thaaanlnterml
.m;ume at least 25 percent greater th?mtfw wJumeof the compkete refri~erant charEe. The receiver 8ball

4
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mntakn a pressure rcUcf devlco npprovcd by Uic command or agency canmrned for protcctl.m agatnst exces-
nivo tcmpi?mturo. Whom n fusible plug Is furnished. ltw plug Bhnll melt al a tetnpcrature not lower fhao
200” F. and DOI higher than 30Q. F. wlmro rccclvcrfi ww MI Iurnfshcd+ ftm prcs.gum I.OIICI dwlce ~11 h
Incorporated in tbo ccutcnsar.

s. 5.4 CoOft CotI. . me COOftrg cdl efmll ha of tfnnaf.fubo lmllstmction and km Compes.?d of Mnforrow
nmtaf M@s*”ns *H b ffrm. bondad f. the fuko. Fltttqa and joints shall ha flmzed or welded.
A SUftable &ip ~ and drntn for collocff~ tho condensate shall ba furnished. Prcw16 ion shall be nmdo tar

df~ ~ *e camfem=te IIS spacuf.2d hCreIn.

3.5.5 Wnt.?r. regnfatfrg vnlm?s.- A muur-regubdtng valvo shall ba provtdcd wtth each condenser. lne
vafve.5fmilb00tth e dl rect. actfIw or pflot-ccmtrollcd tyLM actuated by condcmcr gm pressure to mcdulato
the nw of water re.qdred for rho condcrmar. ‘1710 valve .$hall ba .@cctod to regufato the wafer ftmv from
shut-off to rcqaIrcd cngsmity wtthin a nmxlmum operating gas prmsura rim of 40 pcunds pm square inch
(psi). Tho mdve sttakl be ndjustnblo wfthln an operating rm.go of 00 to 140 psl refrtgcmmf gnn pressnre for
R-M, or oqult-alent, whom other rcfrtgcrants are umd. Tho capwlty of the wfor - rcgubuing valve .shaI1
at hmst equaf fho water mqulrcmen! of tho .mndt?n.s.x. bilBCd on available lnlct water preflsuro 0135 PSI ad

ax
cssura drop am-a tho vnlvo of nc4 moro tfun 10 psi. In any case iho valve .51zo tifmll bo nat 1.28s ttmn

1 inch Iron P@ E4Z0 (IFs). ThO valvo tdmll km mm.qtrnctod of nonferrous or corrmicm-rcnmurq matcrlal.
‘Yfm valve tmdy simll be nmdo of valvo bronzo con fortnirw to MI f.- D. 10541. In nddition, tho Internal metal
Lurfs subject to corrmfon or erosionshallb rm!dc of tdckcl-c~r cotdnrming m QQ-N-281. lmc valve
sbafl IXLVOeither ffaq@ comcct ions conforming to hff L- F-26642 or union ends cmdorml~ to M3L- F. 1181.
TbO Strfdm?r bafy shall ha valve bronzo A9YM IkOl, 90-10 .mpp. x-nickel. moncl or afhcr nmfcrblls satls-

fu.@ tO ffM US(IP7 01 PJMXWiIW actlvlW. Tho .alvo shafl LWcans:mctctf In such n mmmor as to prevent
tho posskbilily of entry of sm water to tho rofrfgor’anf sysfcm In rho ownf of dcrawcmcnt. A sfmlncr of
No. 20 mcsb ntckol.cop$+x acrccn of subsmntial area shall ba prwidcd for rho OTcdccUnn of the valve. 7%c
strafncr basket strafl Lm rmdily runtovnbfo Oar clcanf~ wttttout d2sassombfy of COMUCUIIII ptptqI. TM . . . . ,- . ‘-
Stratncr sbakl ha IU24Icss tkmn 3/4 inch $8. The water rcgutatfnfl valvo sfutl bc bxntcd wtfhin tho al!’ cml-
di:loncr cabfm?t .m tfnk no rcfrt@mnt pkptng or camIocUons arc mnslda tbo cablncl C“CIOSWO.

3.G* -An ptfdql naccssnq for rho .uUcdaclory opmaf ion the .quipmcnt 6haU kc provldcd up to

o

ad incl nE Intiqm at each unit required [or Intcrcmmcctton to sn@omcn2my acrvlcc. fltti~a shall bc
cqmcd w phrggcd 10 satcguvd Ugaku?.tdmnqo prior to tnstnltntlon. PtptIw comtccuon nfmtl ba nrnIwed In
Saeba mmmor 08 not tn Impdr ttm vlbrnffon-lsotation pmporttcs of absorpttan-ty~ mounts. AU ptpfng shall
ho .3muroly ~ed 10 mlufmizo .stmln aml vlbraflan. Ftplng connnctlcms mada with 6.X1 solder w211not ha
prmflted. TtIo wafer ramiatkw mtlvo shall Lm Installed In Iho comtcnscr water discharge line and t!hafl be
readfly accce&bio for adjn.sfmcnf mxf makntcnanco. Comfcnsar ~ter sqify ptpfng, drain F@@ shaif bc
90-10 copper -ntckcf tubtrg untcss ofbmwlse spccltled tmrefn. PIFQ fittings shall ke 90-10 copper.nfekcf.
vatve brcmzo ASf?d 601 m moncl. Tapered P@ threads aro nc4 pcrmkucd In the pfpf~ WS2ems exmpt af
Va2ves or PIUY.Bused tor XU’@XI and dratnbig .SYSICIIM o? for test or g-qIe comnccuon.q.

3.6.1 AU cornpres.mr suctfon ttncn and cold svafer lines wtthln tho cabfmf which may form cond.?nsattan
aid causo motsturo to drip on prta or cquipmont Mhcr ffrdmdrlp pans sfmlf fm insulated fo prewar canden-
Saucm.

3.0.3 A dispmible typo dehydmtor shakl bc provldcd In tfm rcfrfgoranf circuit. Tbo dehydrator shall bc
eq.afppcd with an auxilbtry acrcen or other protccUvo mcam at tbo dehydrator outlet to prevent pIseagc of
the dcbydrnting a@d In tho evmd of rupfuro of tho cartrldga scrcm mtlct. Tho dcslccant shall b siflca gel
or acttvntod alumina or a Iyp eatisf.wtory to Utc commmxf or agency conccrncd.

3.6.3 A ffnc mea 6tratner shall be prwtdcd upstrcnm from rho expansion davkce.

3.0.4 Ptptns nyskerns shail vtftwifami the prcssuro tests spocmcdIn 4.3.

3.7 7%c cloctrfcal cqulpmcnt @hall conform to NEMA MCI-18. f?70.. 061 and ICI nnd Mf2.-F.f- 17059,
M2f,-fd- 17000, hfJL-hf -11413 and MfL-M- 17550, a8 applimldo. and shall ke dcdgned for opcrathm In a SO”C
ambieui temperature. No portion of tho cloctrtml circuit shall km grounded. Tbo frames or enclosures cd
ail ebxtrfcaf components shall ba groundmf to the framo of ftm alr condulonfrw untt to eliminate hazard from
shorts or gruunds within rho cqdpmcnt. llm air condifioncr shall bc provided vtfh o master Incmnfno elec-
trical pwar discmumct swttch. ‘Yfm swfich shall conform to NEMA KS-1, lYPC ND, and shaltOPCnallpower
Iinos.ltmmnstcrdlscommcfswitchshallbcmanuallyoperatedad shallh locafcd[nacommonenclosure
wfththefan and comprcsaxu mo!or stnrtors. Tho op.xulq handlo of tho manual swftch shall ha mdstdu of

5
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1“
this enclo%e. A warning plate or decal shall be pr”vh fed on the cover of the enclosure staling that the
manual disconnect switch shall be opened prior to servicing the .“It. Eqtdpnmrd shall be dripproof and fur-
%shed only for the following power 8upply aa 8pecif ied (see 6. 1).

●

I

(a) 44o twits, 3 phase, 60 cycles altermting current (a. c. ).
(b) 230 volt direct current (d. c.),
(C) 115 VOlt d, c.

3.7, 1 Hermetic motors shxll conform to NEhfA MGt - 16, 076-. 091; other motors shall conform to M3L-
M-17059, hfILM -17060, MI L-M-17413 and MfL-M. l’/556, as applicable. Motors shall be constant speed.
Continuous duty with n maximum speed of 3600 RPM a“d shall be for the power mpply Bpecified (see 3, 7 .md
6. 1). The temperature rise of motors conformingtoNEMA MG 1-1S.016-,001 shall“otexceed 10-C. Motor8
in conformance with hliiitarj’ Specificxticms shall be service C, for 50” ambient temperature, class B insu-
lation and drip-proof enclosed. Under the conditions of overload, specified in 4.5.3.2.1, the tem~ratwe
rise for motors shall not be greater than that Indicated in the nm.xfmurn permissible temperature rise table
of tie applicable motor specifications.

I 3, 7, 2 }+o~o~ -sta_rtt, - The compressor motor starter sbatl be providod with ticrmal overload relays.
The m.erloxd relay for hermetic units shall be a type specifically designed for protection cd hermetic com-
pressor motors and be acceptable to the command or agency c.mcerned. Fans 8haN be protected with an over.
load relay or built in thermal protector. The control circuit shall be designed so that the compressor till
not sfm’t or rm unless the fan is operating and Lbe compressor wtil stop if the la” mops or the la” circuit is
incerrqAed. The comroller swttches shafi open all power iines.

3.7. 2.1 The controllers shall conform to NEMA ICI. Across the fire? mntroilem are permlcwlble for
d. c. motors rated “p to 1 horsepower, provided the motor is properly des!gned for across the li”n starhg
and the inrush current (M determined by dividing the terminal volts by armature cirmit resistame of the
motor) does not excccd 10 times tbe motor nnme plate current. D. c. controllers for motors over 1 horse-
power .s.hail be reduced voltage start, A manual control to permit operation either of fan only or of Ian a“d
refri~orati~ equipment shill be fmmfshcd. Tbe co”troi sbail be nmtmted in the cabimt. The a, c. motor
starter r.hli be nxmnted in tbe cabinet. The d, c. motor atartcr may be external.

,.

3. 7.3 U--- The wtring between tbe electrical devices (motor.% motor starters, controi devices)
shalf concorm to the requirements of uL-465. The wiring shall h complete and the eq”lpment shall be
ready for connection of the incomieg power cable at installation. All electrical tcrminaln sbxll bc adequately ●
protected agsinnt moisture. mecbanfcal damnge, and “accidental contnct by personnel. The interconnection
of the mrtcus etectricxl circuits through junction boxes or terminal blocks outside of tbe mah disco~cct
and motor starter enciosure shail not be permitted. A termtmi block or blocks &all be provided wftbi” the

I main discormect acd motor starter enclosure for the interconnection of all electrical circuits. Control
switches or otbe: electrical devices located external to tbe main diecomect and motor starter enclosure
shafi not have protruding or unprotected efectrlcai connection lugs or terminals. Controf mvitches requiring
mecfunlcitf adjustment shall not be located wfthln the main disconnect and motor starter enclosme mless
provision is made so that the necessary adjustments can be made without removing :be enclosure cover.

3. ‘7. 4 &su>tion resistance. - The insulation resistance of tie electrical circuit shall be not less than
one megobm (see 4.3. 4).

3.7.5 Dielectric strength .- Tbe equipment shall be capable of withstanding for a period of 1 mlmte a
dielmtric a. c. root mean square (rms) test voltage of 1900 volts for the a. c. unit and 1500 volts for the
d. c. unit.

3, S Automatic refrigeration control devices. - Automatic refrigeration control devices shall be readily
accessible for adjustment and servicing.

3. S. 1 Tbe automatic control of the compressor shail be accomplished by means of a temperate CO”.
L-O; swttch. The e.wttcb shall have a knob adjustment for room tempsrat.re in the range of 65” F. to 65” F.
J..s or v.inus 5” F,

3. 8.2 The unit shall be provided wfth separate pressure switches properly set to stop the co”premmr
when the refrigermd discharge pressure rises too high, or !wcilon pressure bacomes too low.

6

Downloaded from http://www.everyspec.com



. . .. .

e

.,
-.,

MfL-A-19805B(SfiIPS)

3.8.3 f7efrlgwanf cxpmston valves shall ta the Umrmesfatic tyFQ ad shall k an adquato elzo for tho
Infendcd nRPUcatfaII. lnc valve sdudl ha of the nxmf Supm’heat typo and shall be SIIIK1Oor multi-outlet tyW.
Wlicre multi-outlet valves or prcssaro t~ ref rlgcrant dlatritmlars am mod or whera tha prcs.mro drop

~~ me ~-Or =c* 2-In pounds, an extcrmdfy oquaffzed v-afve shau ba uacd.

S 9 ~@,bi.- ‘TM eabfmt enc!osnre sfcdl ha cmstruct ed IX steel stdtabfy protected ngahtsf corrosion.
Y.ufet and cuilet grfllea flnislmd to harmmdr.e MUI the cnbfwit till IM lnstallcd In each tit. TiIe OUUef
KTiffes sban M pm-t of tfm plenum and consfmctcd to pmnft adjustable dtr.xfkmnl a]r n~ 10 bath horizoma]
ad vorffcal pfancs. TM fack of tba mcbfm~ com~rfnmnt shall ba clmcd wffh a removable heavy screen
or~mcfaf~l. Nowoods&Iu tauscdfnffmmbfGQt.

S. 9.1 Ttm frame or chassfs .5fmU be *M nod of adequate sfrrmgth to support ad maintain a]lgnmem 01
Ulo rnzcbinev ad Companenf parts.

3.9.2 A Snffnblo drfp pan and drain for collection of the .mndcnmuc 6hall Lm Iumfshcd. M.ltlplo dmln
cuffota s&M bn provfdod In tha drfp pm to pcrmlt propm di-al~o In [ho CVCN of Usfiw of the VCSSCI. The
drfp pm sbau afso be provided wfth splmsb baffles,u necessary.topreventoverflowCAIhocondensate
*W Pftchorrolloftheveasol.. .

~. 9. S ‘3%0 pbXtWll Gfmfl ho rtmwvnbfc mld dull bc Provldmt ,,nlc.sn ,tihcrwt.cm s,Ic,.UM (ma C. 1). Mczm*
abafl lm provided In tha cabhtct !ia ffut cool air may bc disctu~.+ fhm~h m cxferml durl symcm imfallcd $
in tho vessel. TIIO duct sysfem wiff be mmmcctcd dfrcctfy t. tbc IMU,

3.9.4 Rwfsfoo SfJalf fm lnado 10 SCCwO tfm IInll 1. lb ship% Sflurlure.

3. 10.1 Tbc Mlu 6bau b G@Jfa .34 Itcllt’crfng Ibc amumt cd air Spxlncd 1!) tilhfc 1. *en it Is Used In
crmjtmctiw wftb an extcrnaf bet systcm. and lha addlilwnl. rc6isfanco III the akr .urcam duc to lMs cxfcrrsd
duct sysfero ta lfnt sfmmm fo Iablo 1.

3.11 ~.- Fxns 6baU fan cd ffw ccntrilugnl type ad ha qu!ot In’opmatlon. Thug shall’ba adquaiely
secured to tits, and shall M supparfed ty a: least two seff.allgnim bearings. BsaT@.q shall be *eIf.
oiffno wffb mdquato oil rascrvokrs, unfess lnll beatings am provldcd. Ott or greaso ffulngs shaft be
readify a.cccssIblo fmm lhc frod or sides of the IMU affor removal of tha scrvlco panel. Where the [M IS
Lmlt-drlvcq bells shall b V-boU drive.

3.11. f Fan mdors shall ba provldcd wffh varlabfe PKch PIllaya ad ?dJusmblc LSISOor rail mere V-
bell drfvo [s used. U’hero the fm motor is CXJKSCIJfo comfcnsato drib. proper protection shall be provfded.

3.12 Afr clezner. - Air cfcancra shall be provldod and wrangcd to ttlmr all vmdifatlon or rcclrcufated
nlr before Us eufmnce into any alr-condtloniq! call or into a room. Cleaners shall ha rephceable ad shall
bc of tbo pcrm.mtmd washablo typ. AU materials wcd III the comfructlon of fho fluem shall Lmrust rcslst-
ant. TQc atr filters tiff ha nr~cd so thy do tad coma in eonfnct wffh condcnsafo from tfto cooflng coffin.

7

3.13 e--ralflQz c0muff0n9. - WIth scs water cnmriw h condcnscr af 85” F.. lbe alr ctmdltlordng
unit @all hwo a net dcsluII ca~clty at Icast equal to Out spociflcd hcrtin, based on 80” F. dry fmfb tcm -
pcnafuro and 61-F. mat bufb tompcnfuro unit-nmbfcnl-uir and room air enturlIw-air. hI1ct unfess du?tise
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specified in the contract or order (see 4.5.3. 1), The net capacity shall be exchmive of all electrical energy
(heat energy) rewtred to operate compressor, km, etc.

3. 13.1 CoollX effect ratio. . When operating at rating conditions the unit dull have a ratio of room
sensible ceding effect to net total coaling effect cd 65 to 10 percent. Tho net mom sensible cooling effect of
a unit is defined as the difference Imtwoen the net total cooling effect and tbe dehumidifying effect, expre.med
in B. t. u. per hour. The net total cooling effect io the total useful capacity of the unft for removing heat from
fhe space to be treated, expressed 1“ B. t. u. per hour. The net dehumidifying effect IB the difference be-
Wee. the moisture content i“ pounds per hour of the entering and leaving air, multiplied by 1,060, expre.med
in B. t, u. per hour.

3.13, 2 Performance factor. - Under rating conditiom the air conditioning unit shall have a minimum
psrfornwmc efaclorof10,OB. t.u.perhour per%xti tiseda"et ca~ci@ti totalWttii"~ttotiemit.

3. 13.3 Orerload condltfons. - ~etircotiftioner 8hail McapabIe dcmthumaowrat[on ina 100” F.
ury hulbtemperarure and65° Fwet bulb torawrature ambient afr and room air enterimg tdr inlet with aea
water entering the condenser at 90° F.

3.14 ldetiflcation pities. -lde"tificaUo" plateemd otierdeni~tlW markiWphtea ablf&notierrou8
or corrosion- resisting steel. ‘rbeidentiffcaf ionplates obailbo located in a conspicuous position and not on
the rear ofthetmits.

3.15 Remirms. -Re&rpti 8ha11b-&ti lnaccortice titi~LP-l5l37. Tho number of
sets shall he as 8peciiied (see G. 1). The repair parm shall consist of tbmm apeciffed In fable fl ?.saPPli-
cable, and shall consfffute one set.

Table U - Onbcard repair parts.

●

I For quantify of reboard repair parts required per
ship - Multiply the allowance factor in the applicable
component column X thequantitylnst?.llcdinone com

I ponentand round theprcducttotheneare8twhole 1
1 numter.

t Item 1 .2 3 4 5-8 9-20 21-50 S1-foo

CompressorRep3frparts(as
applicable)

IV.l,zePlatoassemblywlfhvalve
i dkks .39 .66 1.00 1.00 2.00 3.00 4.00 5,00
SeIsuctionanddischargetake
disks .33 .66 1.00 .1.00 2.00 3,00 4.00 5.00

I.%tpistons with ritws o . 0

i Sei connecting rti with
$ Imarircs .25 .50 .75 .15 1.00 2.50 3.50
.——

4.00

.&tconnectingrcd
beart~s ,25 .50 .75 .15 L 00 2.50 3.50 4.00

~r@.~h~beM ings .25 .50 ,75 .75 1.00 2.50 3.50 4.00

,- gasketse 1

-gIn@-s&e) 1.00 2.00 3.00 3.00 4.00 6.00 ‘ 7.00 8.00

.+.&it seal assembly
rA~scella.eO.s rewir parts of each ‘3

.66 L 00 1,00 2.00 3. m 4.00 5.00

_.S@ and t~ (where wed)
Omtrol switches [pressure and

——

cemwrature) ,33 .66 1.00 1.00 2.00 3,00 4.00 5.00

Liquidstrainerbasket 60 1 50 00 0

I_h_hAmostaticexrcinmo” valve 33 :00 f:00 1:00 2.00 3:00 4.00 5:00

,J_a~E1lati m valve 2.00 1.00
+!- :20 .20

4 00 00

-~pirg system gaskets .30 :40 .60 1:50 2:50

.<irfiltersets
-fW.,vd~ator 1

i Bearimss In and~r:-. ,s%f* .20 I .40 .60 .60 .80 f.50 3.00 3.50

8

●
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Tkblo U - Onbmrd ropalr parf.a ( Cum,d).

For quantity of onbmrd rcpalr partn rqulmd per
.sfdp - Mulllply fho ZIllovanco factor in ihu applicable
compommt column X tho quantlly installed In one cOm -
ponent and round the prcduct to the nearesf whole
numfmr.

ftcm 1 a 3
I

4
I

5-8 9-20
I

21-50 51-100

Bala, sets .50 1.00

2- -jlj-_r

~ 1.50 2.50 - 3.50
Adaptors, ciu

4.50 5.50.
rziqf line (where

%fu’nd@r type,> check valves are .01 .02 .03 .03 .M .00 .12 .25
used in Cfurgi q7 cOnnOcu IJna

Efectrlcnl rcfnkr parts
---- --- . .

Coniilcts a mt sprtqf act . Zr .50 .75 75
-—. --

1.00
.—. —

2.50 -3.50 4.00
COmnctOr llmg”,?t coil o -m-’” —i:$b- -1;50 ““““2:so 3:50 ~:50” “ ““
Owrlcad hexers acfs -25-- yso– y75: -75-- “-l:ot”” - 756” 3:50-“ :: z
T=oi%;r———-—” lo-.— . 20– .30—-. —. .30 .40 .00 1.50 2.50
S@Icctor switch ; 20 “. ~40 ,,.lyl . co .80 1.50 2.00 3. Sg
Momrs (e.xcapf hennctlc Uqcllr lxu’fs #hall h Iumkt,cd as required IV qqllc>hln MilluJw

compressor) Spccincatio- cxccpf thtt spcrial tools arc nu rcfpircd.
—

3.10 @vr_-gz. Ihrwhws delimatiqf the .?q.i$mwnt shall hc I.r”ititi. llnwims shall kc Type n, m.
or W’ of hllf, --- 1000~ aa applimblo. llm drmvi~.q shrill k for Imcndcd use CAtqWWiCS A, n, G, a,d II as
dcfi”c~lcd i“ fdfbD- 1000. ~fnmtc drmvf~s need nof bc Iurttiticd Ior each catqywy. IktrIU lifiIII. bill of
material fists, etc. , shall bc Included on equipment drmuingu. Ccrtificatio. tir~ dmwiqw sfwufd im:lude
. . . . .

3. IG. I As.smnbfg drnwlqw. As.scmbly dmwlngs, Type 11 or fV, Anfl & pmidcd for czch of the
foff0v2~

(a) Cmnprcssar mdt nsacmbly.

OJ) cmprcssm.
(c) Cmdcnscr.
(d) Rccefvcr.
(c) valves.
&] D&dmfOr.

(h) Cmliw cOil/emFOmtOr.
(i) Conlrofs.
O) Imtmmcnta.
(k) Qmlner.
(f) .Wety devices.
(m) bfofws.
(n) Cmdrolicrs.

3. 1S. 1.1 Assembly rb’mwlq.-Assumbly drawings shall show the foflmving data: ..
(a) Component or unit outllnc dlmcnsicms.

(b) At fnchcd auxili=ics and foumfmfon and mmmthw dimonslonaf rquiremcnts.
(c) Complete cqufpment per formmico curves. fnsmf on actual test8 (tho orlufnal submission may

show design pcrformimce curves vice test curves).
(d) Tablo of wclgfds of itivldual c.rnponenfn and .u.fght of ccumplote“nit.
(e) Usf of ablpfmfldcrs connoctfons fihmvfw sfze, fypc and dfmcmfons IncludinE mcfhods and

sizes of fastenings, dimensions and clearances M rquired for Instntlatfon and .mrvlclng plus
supplementary data as necessary to permit Instaf fation withmn tbe supplicres assismnce.

(f) Center of gravity of air condition-m.

3. 10.1.2 &~o@ ~a+!e+~. - S.?cdonal assembflcs stuff bc prcwldcd for compressors, comicnsers.
vafvcs. dehydrators and stmlncra. Alf running cfcmmwcs shaft bo 8hmvn. TiIe fist cd matcriaf shall ln-
cltufo ovory part rcquf red in tho asscmb!y, includi~ those pnrfs not rcquf red to !M dctallcd. ‘flds may
necessftak? 8UIUC side or parffaf vlcws f. order to @how fmrts not ofhonvisc shown in fhc mid. section view.
The list of material shall Includa a“ incfi cat lo” of each pm rcq”i rcd hy this specificrtii.m to ba furnished as

o

(D,.,.

JH

Downloaded from http://www.everyspec.com



}UL-A. 19865 B(SHIPS)

an Ontird repairpart(thlBis“ota repairpartslist).Performance datamay be show” on amembly draw- ●
:rq. The drawing shallbe mdficientlycompletetoshow compliance with equipment sp-ecificatfo. re@re-
ments, where necessmy to illustrate cmnpffance, details may be included on ihe assernbIy drawing or
provtded as E.eparate drawings, sub.amjernbly drawtngs sbafl be furnished where as~embly drawings do not
adequately describe and identify sub-am.sembly parts and component.%

3. 16.2 Certification data .- Certification data, type ID, drawtx(s) shzll he provided. The drawing(s)
shill include a reference drawing Ilst of all the refrigerating unit assembly cmnpo”ents, parts, control
s?stem items and a,]cllfary components haing fur”lshd o“ the contract or ordsr. Diagrams shall also be
provided. The dfmgram.? cihall include a refrigerant and water pfpim diagram, electrical control diagram,
and electrical tiring diagram. The dfagranm shall show by symbolic representation ail fluid piping, in-
ternal passages, pipe sizes, electrical i“tercmmectiwm, component~, accessories, co”tro~ and associated
Insu’umenls. performance chxracteristi.m as appftcabla, directton of flow, operating sequence. and co”-
.~ecuons recpn red by others for operation. For example, a piping dtagrara will inclado associated tmita,
csztrols, g%es, thermometers, valves, piping accessories, sea water and chilled water connections, as
agol: cable. The piping diagrams shall show the design q“antitim, pressures and temperatures of ff.ids. An
electrical wtri~ dfagram will include and show clrcuics behveen motor controllers, motors, co”trola,
switches. and accessories as applicable for an understamfirg of operating sequence. All symbols used for
Equipment in di3gram dravfn$fs shall be gtt’en a piece number and identified in the lttzt of materials wtfh the
follma-ing information:

I

I
(I) Piece “umber.

(b) Guwmi? required.
(c) Descriptive name.

I (d) Mmukmurerwa name.
(e) .Mamdacturer-s model or Identifying number.

I
(f) MamkKturer’s drawing rmmhr.
(g) Weight.
(b) Chsracte ristics.

3. 16.2.1 Ctmracteris=. - Tbe Characteriatica shall include orderbq information necessary to
specifically qua~oplement data described in referenced drawing or manufacturer’s model znd part
r.ember. A separate table shall be used for the various component where necessmy and shall incfude the
foifmiw ●

(.) Cqpressor unit - Bore, atroko, number of cyhdera, RPM, capaclti in tow design suction
ratin~, contib “on, design condensing temperature. compressor motor rated borsepawer, motor
irame size number, eiectricaf characteristics as applicable.

(b) Condenser - Square feet tube eurface, number of Paaaes, type of surface (finned or bare), de-
‘water quantity (spin), water velocity (fpml, heat rejection capclty (BM@, design

pressure drop (psi), design water temperature enterbw and Ieavtn%, denign condensing tem-
porcmmw. Dutslde diameter of shell or tube% tube length, overall length nnd number of tubes.

(c) R~r - Capacity in pounds refrigerant.

‘d) C=dmkn sfatic pressure available, deaisn ,*= tmn~ratire differential design re-
coils - Square feet of surface, tyw of!mrface(finnedor hare),ca~city (Btufir),alr

frigernnttemi%?rature,fanmotor H.P., currentcharacteristics.
(CJ Therm~!_exjnn@y YSIEE - Type of equalizer, caeacitY (to..+, design Pre8sure differential

rp~l. iderdity wtth connected l.~ or coil.
If J ~e~rigc<~t~g~ - Type of refrigerant, estimated opmating charge (pounds) for compressor,

condenser. receiver, piping and .cmliw coils.
[Ej !&m, eystem or equ~p~ent data - I“addition to tbe information specified in dema (a) to (f),—- .—

comprete data =ie ita=~ of equipment shall ha provided Including:
(1) Contractorqs name.
(2) Model number.
(3) Capacity.
(4 I Design capacity ratimg conditions.
(5) Test pressures.
(6) Touti weight.
(7J Specification a.cept8rIce and II rst unit test. conducted (identify each test).
(B) Appraved by.
(9) flue approved.
(10) Contrzct v ‘w .tum%r.
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(11) Tecfmfm] manual NAVS}ff PS number (when npplicablc).
(12) ldentlficallon of ships in which insfallod (II fmown).

3.10. J Defnil drawlIwL!. Detail dmwfngs 6full M hmdshcd al all pals turd S.b-asscrnhllcs necessary
for evafuafhn of tbo afn2pmorif. ati all parm nccmma~ [or mahdcnance Uw2 cmcrhaul cd tfm cqulpmcnf.

~~ @ 6fWW aff essenfkd f* flcM1on dabails Includhw weldirw rcqulremenfn and sym201s. SUb-
nssembffes whmm parfa cmmuf ta procured or scrvimd Mlvldualfy shcmfd b 6hown as a single FQrf. hlultl -
defafl drawings mm pmf.?rmd, tntt mono-dofail drawings may b used. Drawfngs aro nor rqtdrcd for thoso
puls wbfch are in common commercial uso and can ha referenced to commercial sfandards.

3. 10.4 Sfecfrfcaf or mxesso com_&y***q,. In Ufdlttdn todrdwing Wq.rc.e”ts SF@ci”l?d
heroin, tho content and~~ e octr es componmf dmwl~s shall rmnform to the rq.alrernc”fs cd ffw
I@fcnbfe componcrd spocificuion.

.3.17 --- Mmurafs shrdi comply with fypo f of hflf. -f.l. 1507]. Ffmfo VICWS of rho eq.lpmo”t dull
b included as a pi of fbo gmmral dcscrlfdion. A mxtlnn cdtall Lm provldcd mnfaini~ rcduccd cqdcs of
all draws rqulrcd 10 ampflfy or itlu.wmte tho tcxf including dlagmm mxf ~sombly dmtinf:s. Exploded
vf.aws sbafl ba required for open m acrvlccablo cc.mpressor.% T210 nu”ual 61u111Include IIN technical data
required to malnfah and repair fho aarvlccablo hcrrrmtlc comprcsmor. Tfds &la shall Inclvdo fho cmplctc
Idenffffcnllon of all parfs nnd matcrt~ls, Instructions lnchuflng drwwl~e or diagrams or lmfh for rcwindi~
fbo mofor, efcp by sfcp promdures required {or romOviW and rcasscnddl~ the viirioum LKIrfa and lustme-
Uans for draf~ ti chxrslns fhc compressor with oil. l%cso promdurcs and hsfrmctiotw shall tncludc
allowablo wur Ilndls Lmfwoen parfs mmf tarque WIIUCS (or fxdta. scrmm and sttiq ticro this ts crlftcal.
Pmccdures for dchydrafing rho mct!or windhqw, as WON as ovmcmting, dchydrafl~ and tcsflw fho mm-
pr- shall afso Lm provfdsd.

4. QUAfJTY ASU14ANCE PROVISIONS

4.1 Rl?spms ibllily for lnspocticm.. Unless aumrwlsa spcclffcd In fbe contract or pmchaxa order. tho
suppfier isresponsibfofor

—.
*Q PCr@~O Ofalllnsl=ctl~Wulrcmcnlaasspcclficdherein. Except ~

otfwnvfnc spcciff cd, fbo stqqdlcr may ufilizo bls own facilities or my commorclal laboratory ac.mpal,lo
10 fbe Govcrnmc”t. Tdo Govamcnf rcscrvcs tho right to perform any cd Iho Inspections act forf in the
speciffcaflan wboro such inspccuorM uro docmcd nccctkxwv to assuro MIPPIICS - .SCI’VICCSconform to
prascrlbcd rqnwdmenfn.

~ccEo**f$t;.tvy@eJy- llm.wplhm *N fuovids ml mnht.nmd inspc.!o.mwtm In

4.1.2 No Insirummda cnnfnhdng morcrmy shall bn used In rho mimufacfuro or tcefing of any cq”lpmcnf
dcsffned for lnsfRNa22cm on a nnclear pnvcred ship. lltia POInf shall ba cm-mad In UIO tmundntiurer,~
qtity control rmnuai. Test rcparfs shall confain a cerffflcalion sb?ndd by a rcsmmsiblo of ffcial of tho
mnmdncmrer tit no mercury confainh!g Insfrumenta have hccn used In tbo mamdncture or tasting of the
equfpmcnt.

4.2 Sunpliql for quality confornunco Inspection. -

4.2.1 @f, - Ali ?cfriKcm2irtg cqufpmcnt of tba earnc design and sizo offered far dcllvery nf one lime
sfmff be cansiderdd a lot.

N con formnnca in.spocff on.- Sample units *I1 bo selected from mch lot i“
acc~~e%%%%%W~~tm~fiLv, bxiks, tnntorial, finish, .andgc.erdl cmof.arm-
ance wffh fhis specification. Sach samplo unit shall ba mblccted 10 lho 10s16 specified in 4.4. ff any unit
faifs in my test or ts found nonconformi~ In any rqulremenf, it dxdl bd counted a dcfociivo unlL and if
tbc nnndmr of such de fcctlvo unifs In any snmplo cacti tbo acccpfance numhcr shown in tablo III for Lh3t
sample, rho lot roprcsanfed by tho IXUIIplO Bhall h rc]cctcd.

4.3 The tesfs 6pCCifhd 1“ 4. 3.1 thrcagh 4.3.0.3 6haN b pcrfcmm?d on cacb unit.

4.3.1 Prossnro. - All relri~ orant cmttainiqf co”apmc?nt p+mts on lhc htgh-pressure side cd lhc
rcfrigcr’aflm-cnf sfmlf wffhstmd vilhout dmmigo an air or gas lest cd 300 pounds fxr wmrc Inch (PsI)
for R-23 nnd 225 pounds PCr sqmre inch WIUKC (P.MR) for f?- 12. Tho rcfrigcmrd confnlnftm componmu
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parts, on the Iow-preeiare side of the refrigerating system shall withstand without damage m air or gas
test of 130 pstg for R-22 anti 140 psig for R.1’z.

●
Table 33x - Sampffmg for aualify conformance immectf on.

Id size
number
of units

‘:r R

1
7

:
41
66

111
181
300

to
to
to
to
to
to
to
to
to

6

;;
40
65
110
180
Soo
500

All
7

10
13
17
22
28
35
45

0
0
0

2

4.3.2 f.e akaue test. - ‘rbe refrigerating hfgh aide and low side Wstem shall be tested to determine
tightness and resistance to leakage at a mfrdmum gas pressure of 2?S psig on the high abie and not lees than
140 psig m the law aide for If-32 ancl 300 psig on the fdgh nkte and not less than 150 psig on the low side for
R-22,

4. 2.3 The water system, Incfuding control valve, shaff te tested at 150 psi hydrostatic premure.

4, 3.4 Ln.suItion resistance test.- With themcdm atambtmd temperature,theinmiati.mresistance
shaflhe as swcif ted in 3.7.4. TIIe men.nvfng of insulation fdtafl be made by connecting the three Une
terminale tcgetier. nmnux fly closfng the lhw id fan cnntactara and meammfrg the reesstance taweeu
terminab and ground. The insulaaon restatance shafl be measured vfth a 500 voU Insulation-resistrmce-
meier. The time oi test roltase appfkatkm ebatl be not iem than 60 seconds.

4. 3.5 Dielectric strength test. - With the motor at amtderd temperature the dteiectrfc strength shaft be
aa specifid in 3.7.5. The dielectric strength test sm te c.anduct~wfththe three une termbufn tqettwr ●
and manually clostns the fine and fan contractors.

,P~K~d6~C@;~untta .5fmUbeoperab?d for. Pericd cdm h?astihcmrwffh controls set for ,
t the conclusion of thin operation test, tie entire refrigerant circuit co”-

necfions under refrigermit preesure 6haU he given a halide test to determine feakage. In the event of
leakage, ail leaks simff be repaf red and the performance test shall be repeated.

4. S, 6.1 During this teat it shall be verified that the controfa are ad]ut!ted and f“”ctfonirig pr.a~rly.

4. 3.6.2 Under equivalent ambient temperature, the electrical power in~t shail be measured and
comrr.med with :he input of all otier units which have been tested. U any tit required 7 percent more
power than the average of all the acceptable untta, it shall be rejected until the cause has been found a“d .
corrected.

4.4 QJalitY conformance inspection. - Each sample unit selected as apecf fled In 4. ?. 2, shall be
examined for adjustment, fltB,leaks,materfal,5nish,and generalcordorma”cewfthI“YisBpeciffcatio”
and as follows:

(a) The compressor valvB seal caps and ail other seal caps in the refrigerant symtem shall ba pro-
vided with a gasket, shall W tight for shipment and tight .:::.,td free. Ieafw.

(b) Theex!ernal EUing8Bhall beproperly secured (80e 2.6).
(c) ::::,:s, mdacr.wB tiaUktighG qtivent advtintiall kprowrlyfaste"& and

(d) Noparts shail refractured, 6P11! !< -n, dented, artietise timqedsuc hastotifect
serviceability.

(e) ‘I’heresfm llbenoehnrp rrwgedeaoa ontiesheeti~ tiimay~injurious topraomel,
(f) Allcold lfnes8hall bepr.perly insulated (.ee3, fl. 1).
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k) ~E liml~m aIMJWUntlm cfimml.ns till Ix?in .CCO*IIC. wkth dmwftwa (SOO3. 10).
(h) me tempamturtl control sfudl be prcparly .wt and fu”ctlmfqf (s.0 3.8.1 and 4. X 6).
(1) me cmlector Swftch +all OpOrate Entl.gfaclorlly.

(1) ne tedmfd manuala sfrdl be Fncked wtfh tho tit.
(k) ‘Tim Imsub.tlon resistance to ground shall bo satisfactory (SW 3. ‘f. 4 ml 4. % 4).
(f) ~ reftie~ vstem sfull bo fron of rcfrtgcrrmf I* (eea 4. S. 6).
(m) 7%0 power cammmtpticm r., any unu E4M131not fm cxces.sive (se 4.3.0. !4).
(.) l%. water 6y6tcm 6hnlI bo fraa of wrdcr leaks (see 4.3. 3).
(0) mdfafic strength test shall be satififnctcwy (s.0 3.7.5 nnd 4.3. 5).
(P) TIIero shaft MI ba aoy drtpphqt, runnfIx, or blwfw off of ntoisturo (see S. 1. 2).
(q) 3710low pressure and M@ prescmro mvftch Bhall be functlonfw ad proparly set 1. accordxuo

vtth tho mmmfacturer,s spoctftcntfon (s00 3.8.2 and 4. S. 6. 1).

4.5 57rsf unft tests. - Ffrst unft tcctE nball be cotntuctcd In accordance with 4. S. 2 to 4.5.4 .2.1 Inclu- “
81vc, on tlio first unft of each size and design ‘flw tit tfmt has e.atmfactorlly passed tho tesfa may fw used
as om of tbo prcductfdn unffs tier corrocti.an of dcfocta. Tho contractor may aqulro all materialB re-
qufrcd for two on tho contract pi-for to approval. Any final nssambfy work porformad IV fho confr’actor on
tbo urdtn prior to approval shalf be m the confr’actor, a risk. At the concfuslnn of rho tfrm unit tests, COPICS
of UN tesf reports .dwutd ba fo~rdod to tha procurtw activity to? rovtcw IIN3 accoptnnco.

4. S. 1 Wlkero ffrst unit tasfs tmvo been provloudy conducted and af!provcd ky tho GNermncnt cm sub-
stantfalb Mcntlcal tits prctmscd to fhwt spocltfcatlon.s, tho ftrnt unll teas wtil not he rcqulrcd upon
ovfdencc of approval and a sfalemcnt ccrftfylw tfwd units till be subsfantlully identical ad in .mnformanm
wftb thesa Epeciffcatlon rcqulromenfe.

4.5.2 fnclimt{m tea. - ‘f%o tit dial; b inched of an nrda cd IS dci?rca esch .YIdocd tho vorflml
in each of two vorficaf pfancs at rtgbt arglcs to each cdfmr and opx’atcd m least I ham In cM! Piano with
tic. abnormal vartatlons In fnmpamturo.

4.5.3 f%rbrmmlc c. -7710 rdr comtitkmdng unftn Efmlf mcef Iho rcqutremcnfn of S. 1S. Mm tmft of C’JCII
dcsi~ sbatl be subjected to tha tcsfs of 4.5.3. I and 4.5.3.2. Cdmorvntimu shidl bo taken at at least 30
rltlnuto Intemk.

4.5.3.1 Ca city nti test. - ‘l’ho cwraclty rating test *II bc performed in accordance mlth rho rc-
quiremwlfn Of-ili%ll+r. ThOCb?si.” GWlcity, roofing cficct rntionnd fmrfaralaneo fnc.tor St!.au fm
at least that spccfffcd harcln.

4.5.3.3 ~mance test. - Each nlr comfftlonirg unft to lw tested sba!l fm given fho ccmtlnucus-
opemtfng tu919 apecif~$. 3.3.1 through 4.5. 3.3.3 uwkcr tho average temm-ntum conditions an
k!dfcated vfth a tofemnco of ptun or minus i“ F. dry bulb, ptus or minus f/d” F. wet fmlb and PIUS or minus
3°F. comfcnser w.tcr [cmparoturc.

4.5.3.3.1 Overlatd test .- 17m unit shall ba opctiad wtth 100” F. dry bulb temperature. 85” F. wet
bufb temperature tudt-nnddcnt-air and room air cn:erfns-atr-lnlct ad 90” F. inter fo fhc condenser. llm
test shall W Continued until sfmdy comlltlona two been ohscrved for at team 4 hours. At tho conclusion
of tbe 4-bcur lest. rho current 6hafl bo mvftched off for 10 sccomfs and fbcn reaopllcd to pcrmlt operation
for an rdftfonal hcmr. Tho tit shall opcrafo durtng tho IWO @roses of tin test wfthout interruption caused
by trtpphw of mc4ar-overtmd devices, wtfhmit damaga to mc40ro dim to owrfmrdtng. ad wtfbmf injury to
any other campmmnf @ from any opm-atfornf cause. W7mn tfw current Is rcappffed after tho 10-secOnd
shut-off perfcd, the unft afialt resumo normat opemtlon wfthln 5 minutes. Tho tempcratura rise of fho
compressor motor =fmlbw .sbaI1 bs dcfcrmlned at tho end of thfs test. Tho temfmraturo rise .9ha11 not tm
greater than ffuf spoclttcd In 3.7.1. lho tcmpamkuro rfso of tho w@nw shall ba measured and computed
by the resfstnnco method. In nddItlOn the afr conditioner shall bo tested to dotcrmlna actual caPclQ under
overload c0ndiU0n9 Indtcafed In 3.13.3.

4.5.3 .2.3 Comfensration. - ‘3%0 molt shall I@ opera fad confimmusfy for 4 hams wffh 75-F. condenser
tnb?t water 80”F. dry tmfb tcmpmaturo and 75”F. met tmlb tcmramturo unft-ambtcnt-alr and room afr
entedniwtir-tnlct. Thc afr Conditionim unit shalt fxrform saflafactortfy If Wlr??tho test wfthout drfpfdrw.
runnfm. or blowfng-off of molkturo.
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4, 5. 3.2.3 Air delivery. - The mdt shallbe providedcsitha rnemtsid restrictingtheo.tietairtopr,,-
d.ce theminimum outletresistanceepecifiedin3,10.1. The air flow q!xmiify shxil be at least that s~ci{ied. ●

4. 5.4 %ruct.ral strengt h.- Gefore pack.gKing, a unit shail be subjected to vibration and impmt tests.
IZqulpment required for ttiind.cl of these tests can be that utilized by the National .%fe Transit Committee.
Tho vibration test shall & psrformed prior to the impact test. Pdilure ha operate mti!jfactmily at cmclu-
Sion of tests m’ evidence of brmdmge m disas~embiy shail be cause for rejeetf cm.

4. 5.4.1 Vibmtfon h?!it. - The unit shall be placed on the. table of a vibration tester; fence~ may be at-—.
tached 10 the test lIIJI? suitable for the unit being tested. The unit shall bs vibrated so that it lea\ws the table
momentarily at some interval during the vibration cycle. The proper %,ibratio. frequency shail be such. that a
1. lG inch thick shim may be inserted be fween one bottom edge of the “nit and the platform of the machine.
The unit shali be w!,rated for 2 hours.

4.5.4, 2 knpwt test .- An incline impact testing device similar to the Ccmbur machine m other eq”lp
ment producirg equivalent results and a shock recorder sfuli bs used.

4.5.4.2, 1 The unit shall be fastened to a base so that the’ air conditioner wiil make no physlcai contact
WWI the barrier of the impact machine, Tlm assembly shall be placed on the dolly with the face cm edge of
the bsse which Is to receive tie impact projectingapproximatelytwo inches beyond the torwsrd end 01 the
do!ly. Tbs shock recorder aball bs posithmsd on the unittorecordthe maxtm.m shock recetved during the
imp.u?f test. The dolly shail be drmm up tbe Inciine to a ptiitim which will prcdum a“ impact readiW m tbe
shock recorder in fhe lirst quarter of the fifth ZO.C. CThc shock recorder m?rerrsd to herein is a typs which
records the magnitude of shock cm a moving tape which IS graduated in zones. - ifrst through Jiftb zone. The
!ffLb zone shock referrsd to hcmi” is recordsd when the shack IS of such magnitude as to cause the recorder
stylus to mo%.e fbrough all zones and into the fifth zone. CRbcr fyjws of shock recording &vices may be WCC!
but the lmp3ct readinp must be of a nmg”imde equivalent to ‘an im~cf measm-ed imo. the [ircA quamer of the
fi1L3 zcr.e of [be recorders crdibrated in this manner. ) The test sfmil ke .repsafed so .~at the wit ?eCe)c’?8, ... . . . .. . . :
MO impcts in each of 3 pkmea (two verticaf planes at rlgtmmtgles to each ether and on {~horimrtial ptane),

3. Pf?EPARATff34 FOR DELIVERY.

5. 1 timestfr shipment ad early equipment hMsf3Micm and storage of onboard.repafr f!arts. -

5. 1.1 BZ51C equipment. .

S. 1. 1.1 Preservation and p *Q. - w-ec=ttm andF=wka2bw .sfuWb sufficientto afford adequate
prmectionagainstcorrosion. ieakage o~reirkgemnt mid oil, deterioration atd physical damage during sfd~-
meru iron the supplysourcetotheusingact]vftyand untilearlyinstafkdlo”. Preservationand packagf~
.T.CI:Jconform fothesupplierscommercial practicewhen such meets the requiremetis specified herein.

5. 1.1.2 packing. - Packing shrill be accmnplisbed in a nxm”er which till insure acceptance hg common
carrier and wi~~i protection against @ysicai or mechanical damnce tiring direct shipment lrom the
supply smmce to the using activity for early im5taUatkm. The shipping containers or method of-packing shall
co”<orm to tie Lt”iform Freight Cklssificatfcm Rafings, Rufes and Re@acions or other =arrIer EWlatjom
%s Lppiicahte to the mrde cd trimspormtlon and may conform to the Supplier’s COmnIerCial P~actice when
su-. h meet.q tie requireme”w specified berei”.

5. 1.1, 3 M.lrkirq. - Sldpmc”t marking iniornmt{.n shall he provided on interior packages and extertor
;i,, pp:ng conia~s~n accordance with the contra ctor, s commercial practice. ‘he biiormation shall include
:,mn?nclat.re, Federal stock number or rnmmkicturer>s part number, size, contract or order ““mber,
...07. trIctor. s name and destination,

5. 1.2 Cbdmard repair parts .- Repair parts shall be preserved, piwkagsd, packed as follows:.

‘a’ ‘~~~%l%%%%%%irked levels A and C respect,veiy in accordance w’itb MfL-f?-f9G.
rt.% - Mechanical repair parta shafI be preserved and Pack%cd level &

fb) Electrical repair parts. - Electrical repair rmrta shrill be preserved and WckWed Iovel A:
packed level C a nd marked b?vels A and C respectively in accordance with MIL-E-17555.

(c) V- - Valves and fitlh%s, except refri~erant vaires, shall be puscrved and pwi+zed level
k Wcked ieref C and marked levels A and C rc.p.clivefy in accordance with MIL-V-3.
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Refrlgennt valves till M .nlt-protcctcd and packaged In accordance wflh Mefhod IC of fd2L-
P- 116 without usc cd contact prcacrvativo compounds.

(d) MisccIlnnocnIs rqxd, PI rfs. - Mlscolfanoous repair FCMIB such m tiralner baskefs. cnpflkwy
tuba assambli e.% ydrator.a d 60 forth 6haIl be untt-prtiectcd and Pckagcd in accc.rdanco
wflh blofhcd fly of M2L-P- 116, wfthout uso of ccmfrtct preservatives. Repafr PIIS @Jull h
packed Iwel C and marked Ievafa A and C rcspactfmly In accordance wlrh b2fL-R - 196.

5.2 BOmestlc shlpm Crd and Storrlf?e or overseas shl
tlon, LUCknK2n& wcki~ a

prnent. - The rqidrcmerds ami levels of preservn-
nd markl~ for 6hlpment stroll b w.3cM10d by the procuring activity (see 6. 1).

(5. 2.1 Tbe 1011OWIW provides rarlous Iewaln cd protection during domestic tilpmonf and sforage or wcr-
scan shipment, wh!ch may be required when procurement la made.

5.2. L 1 Proservatlon luxA packagln$ -

5.2. L 1.1 f.avel A. - Each eompleto unit (Bee S. 3) shall kc unit profected and packwcd In nccordanco-—
wfth Mi?fhc.d I of f.fl L-P- 11S and na tollmv% AH exterior un@nted rcrrous mctrd Surkices KtKIrl ~ coated
with prcservntlvo compoumf conforming to grade 4 or Ml L-C-10173. Tho mater cooling systcm .?hatl b@
fhorcmghty cfrahwd nmf brown out by the npplicatlon or ctcan, dry cornpre88cd air. All orm?nlngs shall bn
sealed to prevent enttinco of dirt nnd moisture. Drlva Imrls shalt k removed. expmd unccatod ferrous
metal surface of pxhys and sfmlfs clcmmd and ccated wirh prlmor conforming to TT- P-G04 when tho primer
is fhorcaghly dry, drive berm 6fuir w remounted in pmco with tonslnn on the bone roht.md.

5.2. L 1.2 Imvo! C.- Prcscrvaf ion mid packfng of each unit (8c0 3.3) shall ba .mdtlclcnf to atkwd adc-—..
qwitc profcction wainsf corrosion. leakwo or rcfrrgcrant and oir. dcterlorntlon and phyelcar dama+w durktg
shipmcnf [mm fhe 8uppr9 smmco to trio uaitw actlvtty for cariy Instnrrmion. ‘2%19 levci may cmdorm to fhc
summer’s commercial practice *W such mocts fho requlrcmont8 ni this level.

5.2. 1.2 ~1. -

5.2; 1.2.1 g=. - Ezcb complete unit. LXIckagcd as spcciffmf in tha contract or order. tddt bc
p.mkcd M a container conforming to any OIICOr fhO fotlwkw spmificntlo!M ‘X tho 0F4tan of tho contractor:

@
Spccifimtlon Cr.wsrn cation.—

ppp-ff-oor Dvcrsc3n type
PPP- B-LIZ 1 mm! 3
PPP-C-650 WPC v, ,rasn ]

., J3fylo B fcovorad)

wcmd ad wed-cleated boxes shall be provldcd wiih n m=tcrproaf shr.xxl Womf or wod-clcaled tics sharl
nol w.cccd the we!sht Iimilntlom of the applicable imx speclricmlon. rfaxco #hair k nmdkffed W tho addition
of wood skids in accordance wffh tho appllcabro bax spcclffmtlon. Dlocklra. bracing, artchorttw and cushion-
ing of container confenfs shall be in accordance wtth M2L-SYD- 1180. Shippina container closure ad confenf

waterproofing till kc in nccordmco WIUI the appltcabie box or cmto .speclflcallOn or appendix thereto.
waierprcmf nutetialfl tiii conform 10 UU- P-27 i. hfl L- B- 1S229 or L- P-278 (Minimum 4 mlis).

5.2. 1.2.2 Mvel B.- Each complete .nii packaged an spcclffcd In tbe contmct or order. nhail km packed
in a container c~~tit ro MY one of tha folIowfng spucificatlom at the ofxion of fha cor.tmctor:

2pcci[ic.tiOn Classiffcmtlan

PPP-B-601 Domestic wpe
PPP- B-021 crass I
PPP-C-050 TypQ v, Cfme 1,

style B (covered)

wood or wad-ckwdcd fmxcs slull be modified by the addition of skids In accordance wflh tho applicable bcu
spcciffmiion. wad or wod-cti!ated boxes Shatl nor cxcced the weight Mmimtlons of tho appticablo box

specifimti~ Bl=kinr.. bticif% anchoring and cushioning of container contenfs shall kc in aecordrmce
with tdfL-sYD-1186.ShippingcontainerclosuredulrbaInaccordancewithfhcapplicablekaxorcrate
swinc=di~ or WPCMOX thereto.
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5.2.1.9 Marking. - Sn addttion to any special marking specified (see 6. 1) nhfpping contaknera shall be
marked fn acc~ with fiffL-STD. f21J.

5. S Re atr parts. - Repakr parts shall he pre$erved awl Pckaged level A or C as specffld packed level
.% B w &&l fn accordance wtfh kDL-R-Nltl, MSL-E-17555 and MS.-V-3, as .appffcafde.

5.4 ytiy - Prepar atfon for deUvery shall be In accordance wfth bOL-D-969, Unlfms othenvte.e
spscified see 6.1 packages and shipping containers shall ka marked in accordance with ?.UL-E2D- 129, level
C requirements.

5,5 Manuais.- Mammti 6hall be ~ckaged, packed and marked for Hhipment i“ accordance with MfL-
M-15071._

6. NOTES

6.1 Drderfr..g data. - Procurement dncume”ts should specifi the following:

(a) Title, number, and date of this specification.
(b) Sfze required (see L 2),
(c) Ma.rim.m Uverall dimensions required when critical (see 3.4. 2). ,
(d) Power SUPPIY required (see 3.7 and 3.1. 1).
(e) whether discharge plenum i. not required (Bee 3.9. 3).
(f) The number of sets of repair pals to& furnished (Bee 3. f 5),
(g) P~,rvruion. packagi~, and pckfng rmpfrement.q ifotherthanthoserequiredhy5.1 (see

(h) Marking requirements if otfmr than as! specified (see 5.2, 1.3 and 5. 4).

6.2 l%af bidders 8hafl submit wtth their bids a statement in dupflcate showfr@

(3.) fteMfZed and total weisht of tbe ebipmerd, frdudi~ repafr parts and tool,.
(h) COmTeSSOr capacify.boreof CYhrfera and stroke. revolutions per minute, and dispfacemerd.
(c) h-m,um air ccqmcify and presfmre.
(d) Dnfzoard repair parfd shall be itemized a“d e.eprately priced (see 9. 15).

& S CffANGES FROM Pf7EVfOUS fSWE. THE EXTENT OF CHANGES (DELEITDtiS, ADDfTfD14S,
ETC. ) FRECLUOE TNE ANNUrATfON OF THE fNDf!7fDWL CHANGES FSOM TRE FfffSVfOUE 1SS0S OF .
T~ DIX~S.

Preparfngactivfty
Navy - Et-f
(Project 4120-NOOPDI)

I
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