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SYNOPSIS 

Our R~f : 

Doll": 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION IS 

CARRYING OUT- A PROJECT TO HELP REDUCING OZONE DEPLETATION OF 

ATMOSPHERE Bl' ELIMINATION OF CFC GASES. THE PURPOSE OF THIS 

PROJECT IS TO PHASE OUT THE USE OF CFC 12 IN IRAN POUYA 

PRODUCTION FACILITIES. 

TllE .41i'I OF TIIE PROJECT IS TO DESIG.V, C,tLCLTLATE FOR REIGERATOR 

MODEL REDEFINITION PROTOTr!'I.VG, AND TESTING PROTOTrPES FOR 

FUNCTIONALITY 1IND PERFO/l.'f,iNCE OF THEY DIFFERENT MODELS OF 

REFRIGERATOR AND FREEZER. 

TllE ALTERNATil'E G11S WHICH IS OZONE FRIENDLY IS REFRIGER,1."lT 

CALLED HFC 134A, IT JiILL BE USED IN PLACE OF CFC12. 

THIS REPORT CONSISTS OF MODIFICATIONS, IN THE PHYSICAL 

DIMENSION OF COfl/PO.\'ENTE A1\'D COOLING UNITS OF BOT/I ,•IODELS SO THAT 

THEY COULD RUN ON REFRIGERANT IIFC 13·1A, WIT/I ACCEPTABLE 

PERFOilfr/ANCE. 
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INTRODUCTION 

IRAN POUlit NANl'FACTURIN CD.tlPitfff PRODUCES ONE NOVEL 

REFRIGE.'lATOR, JND OKE i•IODEL FREZEER USING CFC12 AS A 

REFRIGERANT AT THE 1VO,lfENT. 

IN TllE FIRST PART OF THE REPORT ALL OF Tl/E co:rPONENTS OF 

PRESENT PRODUCT lt'ILL BE UNDER CONSIDERATION, INCLUDING Tl/E 

DIMENSLON11L SPECIFIC,1TION, INSULATION AND PERFORNENCE DETAILS. 

IN THE SECOND PART OF THIS REPORT, IS THE CMCULATIO,\J ASD 

REDESIGN OF THE co.ttPONENTS AND 1li'J:IPTION FOR USING HFC 134A AS A 

REFRIGERENT. IN TllE LAST PART IS THE SELECTIOS OF NEW C0"1I'O,•tEN1S 

AND SPECIFYING NECESSARY CJMNGES IN THE C,tPILL:IRl', Et'M'OR,.tTOR AND 

CONDENSER. FINALLY THE PLAN PROCEDURE FOR DIFFERENT TESTS TO BE 

PtRFO/l.'IED, IS GI rEN IN DETtl IL. 
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N U M B E R OF M 0 D E L S 

Our Ref : 

Dale : 

TllE PRODUCTION OF IRAN POliY,1 CO. IS AS FOLLOWS AND THE SUBJECT 

OF THIS REPORT. 

1- ONE DOOR REFRIGEH1ITOR }IODEL FRII 

2- UP RIGJIT FREEZER •'IODEL FRF9 

T/IE MAIN PRODUCTION IS REFRIGERATOR lt'IT/I 320 LITRE INSIDE 

VOLU.•tE. 
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PERFORM.4NCE STAND.4RDS 

Our R~l : 

Dair : 

PERFO/l'f,IINCE TESTS AND DESIGN, CALCULATION OF REFRIGERATOR 

A.VD FREEZER ARE DO.VE USDER T/IE F,1LLOWING INTERNATIONAL STAND,tRDS. 

1- DElJTC/l ST,tND;lRDS DIN 8950 FOC REFRIGERATOR 

2- INSTITUTE OF STANDARDS ,tND INDUSTRIAL RESEARCH OF IRtlN ISIRI 

25·/FOR /IOUSEHOLE REFRIGERATORS. 

3- INTERNATIO.V1IL STANDARD ORGNISATION ISO 8187 FOR HOUSEHOLD 

REFR IGER,I TI NG ,tPI'LI A.VCES. 

4- IS/HI 2482 FOR /IOUSE/IOLD FREEZER AND FROZEN FOOD STORAGE 

CAD/NET. 

- I -
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S T .~ N D .4 R D T E S T 

Oar Ref : 

Dulr: 

THE Nli~IBER OF STAND11RD TEST hHIC/l Y.ILL BE CARRIED our ON 

REFRIGERr1TOR AND FREEZER ARE ;IS FOLLOh'S. 

1- DETER.'fl.VATIO,\' OF CABINET CONS':,1.VT. 

2- CONTINEOUS /U:,\' TEST. 

3- CYCLING TEST FOR CAL1tSSIFIC1lTION. 

4- ENERGY CONSl!NPTION TEST. 

5- ICE FREEZE TEST. 

THE 11.'flJI ENT CLI,tfET CONDIT/Of" OF TESTS WI LL BE 43oc FOR THE 

TROPIC1tL DESIGN. 

FOR ENERGl' CONSUMPTION TEST THE A1VBIENT TE.'IPER11TURE WILL BE 

320C ACCORDING TO STANDARD. 
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ONE IXXJR REFRIGER.4TOR HODEL RIIF 

A) DillENTIONAL SPECIFICATIONS 

1- OJ'ERALL DIMENTIOXS (L. lt'.D) U50X 660X 530 ftfM 

2- TOTAL GROSS VOLUME 320 LIT. 

3- .\"ET VOLUME 282 LIT. 

4- FREEUNG VOLU'IE 29 LIT. 

BJ INSULATION SPECIFICATIONS 

1- TYPE OF INSULATION POll"URETl/,l.VE FOAM 

2- Tl/ICliNESS ·IO ftlJI 

3- ftlOllD DE.VSITl' 32 KG/.Jt3 

4- FREE RISE DE,\"SITJ" 22 KG/ftf3 

5- lt'E'IGllT /'ER U,\'IT 3.5 KG 

6- K.FACTOR O. 018 lt'/.,IK 

- G -
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C) REFRIGERATING UNIT COllPONENT DETAILS 

1- OOllPllEt;:;oa: 

CO.\f PRESSOR TYPE 

llOTOR SIZE 

C<XJLING CARACITY (ASHRAE) 

APPLICATION 

1(0RK~'G l'OL T1lGE 

CURRENT CONS(J}(PTION 

C<XJLI NG Sl'STEM 

l'OLT,tG R,1.VGE 

MOTOR TYPE 

2- CfJt'{/)Zll:JZJl: 

CONDENSl::R TrJ>E 

TUIJF. SIZE 

TC:BE LENGTH 

OrER1llL SIZE(L.H.lt) 

TUBE Tl'PE 

- 7 -

HERMEfIC 

i 
--- HP 
6 

106-llOK CAL/H 

L.B.P 

220 1'/5011Z 

STATI1; 

164 - 2·10 ,, 

RSIR 

lt'I RE ON TUBE 

3 ,, 

16 
1200 

101!JX 520 M'f 

BUNDY 

Our R~f : 
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3- .EfAPOllA.TOfl: 

ELIPOH..l TOR ':TPE 

Er.-tPORATOR NET r.tlt:XE 

Er,troRATOR TCJBE LENGT!I 

LEKGTll OF TL"BE 

Ol'TSIDE DJ,t.•I£T£R 

f,\"SIDE Df,t.'1£TEH 

FLOff KITROGEX G.-tS AT IOBll 

5- FlLTZll JJlllU: 

DESSICE.V'f h'EIGllT 

6- IlEJIT UC:JJIJ.VGEit: 

TrPE OF 11£..tT £XCll;l.VGfli 

FACTORY, 4th Km. Old Knraj Rd. 

P.O. BOX 13145-JI I TtllRAH- !Rf\N 
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Our R"l : 

IJqlr: 

RaLL /JOU.VD 

370 cc 

15760 .'VI 

1. -1 .•vr 

3000.Wt 

I. 83,'f}f 

o. il.tVI 

·1.5 LIT 

.'fOLOCCL:lRSI ErE XII 

i. 5 GR:L't 

CO,l.\"/.IL 
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'i - eotrmOL :JrbTEM: 

TrPE OF TERNOST.I T SE.'// - .. wr. Pl'S/I BllTTD.tf DEF. 

CLT- IN ,tND CFT- OUT ,IT ,\'Ofl.'IJL SETT/,\'c; -8, -16 DC' 

DEFR.-tST Cl'T- l.\" +5 oc 

8- BEl'lllGEIJNrr: 

REFRIGER..tNT Tl"PE 

C/l4RGE lt'EIGHT 

D) lfORKI NG PERFORllANCE 

CFC 12 

135GR 

Our Rl'f : 

Dolt>: 

TllE REFRIGER.-tTOR lt~IS DESLc.,.S£D FOR TROPIC:IL CLASS r1ND TWO 

ST,IR R.ITJ.W;. 

Tl/£ I'Eli'FOf,'.'{.l.\"Cf: TEST IS Clllll/ED O(jf .IT .13or rl.•tn/£,\'T 

TE.,lI'ERTl"HE • 

TllE HESC:LT .-lfU·: suor.·,v /,\' PF.HFOfl.lf.l.VCE Ttll3LE. 

E) ENERGY CONSUHIT/ON 

------------------
,ICCOROI.VG TO E.\'EllGJ" rO,\'Sf'.'!l'Tlo.\· TEST lt"//lCf\ CJ/l/UED OUT 

UNDER ISO ST..tND,tRD co.vornos 
Jl,tr/.VG A.tlBET,VT TE~lf>ER.-tTURE: 

REFRIGF.R11TOR .VE,t.V TE.'ll'E/l,tTURE 

ErElUR.-ITO/l .~IE1IN TE.•IPER11Tl'RE 

THE E.\'F.RGE COi\'SU,tf PT IO.\' Ir'. IS 

- !) -

FACTORY, 4th K'l'I. Old Y.:trnj fhJ. 

3znc 

5°c 
-12oc 

1. 6 Kffll/2 llf 

FAX 66'J2005 - 673362 

• 

P.O. eox 13145-JJ. lEHnArJ- IRAN 
'11,X 2 l .1850 SSPA IR - 222711 l'OYA IR 
TU.. 66CJ2001 - 4 



IRAN POUYA co. I EX. GENERAL STEEL I 

( Mlic Joint Stock Co.) 
The LealflllJ lanufacturer of Refrigerator, Freezer 
and Aluminium Profile 

PERFORH.4NCE TEST 

i'IODEL FRI/ RESULTS 

TllDIOST,1T l'VSITION HOR,lf,tL 

CG."IPRESSOR POWER 106-110 K C,tL/H 

,t.tfBI ENT TE.tlP -13oc 

roLTAGE 22ot/50HZ 

ErAPOR,t TOR .4l R -J20C 

C,IBISET NEA.V TEHP. +soc 

CRISPEil T£1/P. +;oc 

PERCE.VTAGE fiORK / ,\'G 10% 

ENERGY CO,\'SU.lf PT ION J. 6 Kf(l{/2·Ilf 

Our R~f : 

Doll' : 

THIS I'ERFOR.tf,l.VCE TEST h'.IS DO.VE ON REFRIGER:ITOR ft'f([Cll RUNS ON 

CFC 12 

- to -

Ft~X : 6692005 - 673362 

• 

FACTORY, 4th Km. Old Karaj Rd. 

P.O. BOX 13145-JI I TEHRAN- IRAf~ 
TLX : 213850 SSPA IR - 222711 POYA IR 
TEL : 6692001 - 4 

' 
I I I I ii I i I I ' 



111 

IRAN POUYA co. (EX. GENERAL STEEL) 

( l'Dlic Joint Stock Co. ) • The leaf8' lanufacturer of Refrigerator, Freezer 
1111 Alumitlium Profile Ou" R•f : 

Doll": 

DESIGN .4ND C.4LCUL.4TION 

THE COOLING srsTE.41 OF RF.FIUGERATOR HUST BE DESIG.VED TO 

OVERCO,•IE ALL THE POSSIBLE LEAKAGE AND WO~;\ UNDER STANDARD 

REQUAR.•fENTS. 

THE STEPS FOR C:ILCULATION .1lRE TAKES AS FOLLOWS 

SELECTION OF COMPRESSOR 

T/:E FtlLLOlt'ING C1LCl.iL,.1TION lt1lS DONE. 

A) COOLING WAD CALCULATION 

11/E COOLING LO,l/J ON I'EFRIGER~lTING EQUIIWENT SELDOH RESULTS 

FROill ONLl' ONE SINGLE SOURCE OF /IE;tT R1lTHER IT IS THE SUNNATION iJF 

THE llE1lT lt/IICll USl.i1lLL}' EroLrE·s FROM SEVER;IL DIFFERENT SOURCES. 

SOME OF THE MORE cmmoN SOt:RCES JF HEAT TllttT SUI'I'Lr TllE LOAD o.v 

REFRIGEllilTING EQUifWENT ARE: 

FACl'ORY, 4th Km. Old Knraj Rd. 

P.O. oox 13145-JJ I TEHRAN- IRAt~ 

- 11 -

FAX : 6692005 - 673362 
TLX : 213850 SSPA IR - 222711 I>oYA IR 
TEL : 6692001 - 4 

' 
I II I 

" 
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IRAN POUYA co. t EX. GENERAL STEgL. 

( PBlic Joint. Stock Co. ) 
The Leadi!JJ Manufacturer of Refrigerator, Freezer 
and Aluminium Profile Our Rt'f , 

Uolr: 

1- HEAT THAT LEAKS INTO THE REFRIGER • .:ITED SP.4CE FR0,'1 THE OUTSIDE 

BY COXDCJCTION TllROC:G/I TllE INSULATED h'riLLS. 

2- I/EAT GH'E,V OFF Bl' A f(tL'l.'I I'llODUL?T AS ITS TENPERATURE IS LOWERED 

TO THE DESIRED LEl"EL. 

3- I/EAT TllAT JS B/Wl'GllT INTO 1HE SPACE Bl' wAR,•I OUTSIDE 1lIR ENTER 

TN TllE Sf',lCE Tt'/IEN J)(}()R IS OPENED. 

B) lfALL G,1/,V LOAD 

THE Ql';lNTITY OF !IE.IT TR,l.\"S"1/TTED T//ROUGll T/IE WM-LS OF A 

P!'FRIGERATED SP.1CE PER UNIT OF rnrE JS THE FUNCTION OF Tl/REE 

FACTORS RELATIONSlll P ,ts EXPRESSED IN TllE FOLLOft'IXG EQU11TION. 

Q=.4UDT 

Q = R1tTE OF /IE,tT TRA.VSFERRED FRO.'rf ft'ALL(rt') 

A = OUTS I DE SuRF.-tCE ,1£lEA OF THE WALL 012) 

U = OrER1ILL COEFFICI El•:T OF HEAT TR,INS~IISSION IN ft'/fl/2 /K 

TD = TE,lfI'ER1lTl'RE DI FFER11NCE ACROSS TllE lfLL IN K 

- 12 -

FAX 6692005 - 673362 

• 

FACTORY, 4th Km. 0 Id !:·naj Rd. 

P.O. DOX 13145· JI 1 lf:lmr~r!- mAr.1 TLX 213850 SSPA IR - 222711 l'OYA JR 
TEL 6fifJ200 I - 4 

' 
I I I I 



IRAN POUYA co. (EX. GENERAL STEEL. 

( Pitlic Joint Stock Co. ) 
The leading Manufacturer of Refrigerator, f reczcr 
ml Aluminium Profile 

TO DETERMINE U FACTOR 

1 

u = --------------
1 Xz X,\' 1 

---- + ---- + ---- + ••••• ---- + ----
F1 K1 Kz K,1; FO 

fiHERE 1 

Our Rl'r , 

Dotr: 

----- = CONl'ECTION COEFFICIENT OF INSIDE ffALL 
Fl 

I 
----- = CONl'ECTION COEFFICIENT OF OUTSIDE T.ilLL 

FO 
X = THICKNESS OF INSULATION OR METERir1L 

K = TER,'IAL CONDUCT H'ITr 

G'OOLlt'IG LOJ1/J CllLCU.LllTIOll FOB JU:i"i"JlJGElJJJ.TOll: 

IN TllE REFRIGER,tTOR BECUSE OF //,IV/NG 1'ff0 DIFFERENT TE,,IPERATCJRE 

IN ONE JNSlfL,ITED CIBI.VET SUCll AS IN El'APORATOR -12oc 

AND IN DOTTO.•t PttRT ,1 rER,IGE +5oc. 

WE C,ILCIJLAT E,lCll I',IRT SE.'PAI'aATELr ,JCCORDJXG TO TllE DUIENTJO.\'S 

OF REFRIGERATOR ON NEXT I',!GE. 

- 13 -

FACTORY, 4th Km. Ol<l Knrnj Rd. FAX 6<>9~005 - 673362 
TLX 213U'.i0 SSPA IR - 222711 POYA IR 
TEL 66920"1 - 4 P.O. BOX 13145-JJ I TEHOl\N - lfl/\N 



1- DOOR 

2- TOP 

3- BACK 

4- BOTTOM 

5- LEfT 

6- RIGT 

7- BACK DOWN 

8- BACK liP 
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IRAN POUYA co. ( EX. GENERAL STEEL) 

( Pllllic Joint Stoel Co. ) 
The Leafq Manufacturer of Refrige;iltor, Freezer 
ml Aluminium Profile 

/IA 1'11\"G KNOr1· K I.VSCJL.!TION = 0.018 f.~IK 

K P. I'. C = 0. 1 i T( ,1/K 

K I'. S = O. 02:J h/.'IK 

K STEEL = 58 W/HK 

FI = FO = 9.3i ft'/}12K 

12 = T2 = TS = T6 = O. 9 IOI 

X2 = T.J = Ti = TB = O. 15 ;'I}[ 

X2 = TllICK.\'ESS OF STEEL 

X3 = T/IICli.\'ESS OF P.S = 2.'VI 

1 I .rJ X2 Xi\' 1 
---- = ---- + ---- + ---- + ---- + ----

u FO Kl K2 K,\· FI 

Our Uef , 

Dair: 

Bl' USING ABOl'E REL:IT/O.V u FrlCTOI'. raLL :-:E FOUND .-on F,IC/I Sl!RF1lCE 

R = REFRIGER1tTOR PART 

I'. lllT 

l.'1R = 0.52857 ft'/.lf2K 

UJR = 0. 38286 h'/.'J2K 

Uz = 0. 35961 lt'j.tf2K 

UJR = 0. 4-1939 f1/NZK 

UJE = O •. f./939 W/,tf2K 

U4 = t:5R = USE = U6R = U6E= 0 • ./38Ufi'/.'f2K 

U'i = 0 • .J.1939 lt'/,t/2 K 

FOR I'. I'. C G,1SKET 

FACTORY, 4th Km. Old K:iraj R1l. 

P.O. BOX 13145· .111 TEHR/\rl -IRArJ 

c:S = 0. 333 11'j.1;2 K 

Lit; = 3. 657 

- 11 -

f, .. ,.., ,., .. 
TLX 
TEL 

(,()CJ21J05 - 673362 
213850 SSPA IR - 222711 POYA IR 
r,m2001 - 4 



IRAN POUYA CO. ( EX. GENERAL STEEL I 

( Public Joitt Stock Co. ) 
The Leading lanufactur6r of Refrigerator, Freezer 
mt Aluminium Profile 

USING £QUATION 

THE AREA 

P.V.C GASKET 

Q = AUDT 

AIR = 0. 6864H2 

AIE = A3E = 0.2046 H2 

A2 = 0.3168 H2 

A3R = 0. 5643 '1f2 

A4 = 0. 24235 W: 

AsR = A6R = 0.38005 H2 

AsE = A6E = 0.43844 H2 

Al = ().44939 HZ 

AB = 0.068775 H2 

AE = 0.()2318 H2 

AR = 0.05054 H2 

Our R~f : 

Datt- : 

HAVING AHBINT TEMPERATURE 430CANO THE AIR TEMPERATURE OF 

EVAPORATOR -12ocANO AVRAGE TEHPERTURE OF CABIN +5 C 

THE SUHHATION OF COOLING LOAD IS. 

• 

QTOr = QIR +QIE +Q2 +Q2R +Q3E +Q4 +Q5R +Q6R +Q6E +Ql +Q8 +QE 

+QR 

QTOT = 77.256 W 

FACTORY, 4th Km. Old Knraj Rd. 

P.O. eox 13145-JI. TEHnfl.r1 -IHAN 

' ' 

- 15 -

FAX : 6692005 - 673362 
TLX : 213850 SSPA m - 222711 POYA IR 
TEL : 6692001 - 4 
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IRAH PGUYA co. (EX. GENERAL STEEL I 

( Mlic Joint Stock Co. ) 
The Leading Manufacturer of Refrigerator, Freezer 
ml Aluminium Profile 

CALCULATION OF PRODUCT LOAD 

Our Ref , 

Doll': 

Jt'E CONSIDER A FEW NlIJIBER OF ILITEllIAL FOR CALCL'LATION OF 

PRODUCTION LOAD. 

FRESH ~IE1t T SKG ,If .:'iJOC 

BUTTER AND CHEAS lKG AT 1ooc 

VAGETrlBLE .fKG tlT 1soc 

FRUITS SKG .1r 15oc 

HILK lKG :IT JOOC 

WATER 11\G ,tr JOOC 

CP = SPECIFIC llE,lT ff'= rlETG!IT IN liG 

USING EQUJTJO,\' Q = w CP DT 

Ql = 361.1 K.l 

Q2= 13 • . / KG 

Q.1= 150.8 KJ 

Q.J= 190.5 KJ 

Q5= 20 KJ 

Q6= 18.85 KJ 

- lG -

CP= 3.14 KJ/KG 

CP= 2.68 KJ/KG 

CP= 3. 77 KJ/KG 

CP= 3.81 KJ/KG 

CP= 3.77 KJ/KG 

CP= 4 KJ/KG 

FAX : 6692005 - 673362 

• 

PACToRY, 4th Km. Old Karaj Rd. 

P.O. DOX 1J14S-311 TEltnAM - lnf\~j 
TLX : 213350 SSPA IR - 222711 POYA IR 
TEL : 6692001 - 4 

' ' 
I I 



IRAN POUYA co .• EX. GENERAL STEEL I 

( Mlic Joint Stock Co. ) 
The Leai1119 lanuf acturer of Refrigerator, Freezer 
1111 Alu11iium Profile 

Qror = Ql + Q2 + QJ + Ql + Q5 + QG 

Qror = i5./.65KJ 

FOR Tl/E FREEZING I',IRT OF llEFRIGER,lTOR 

Our R~f : 

Dair: 

TllE llErlT RDtOrED OF PRODCCTS FRO,'f INITUL TE'fPERATURE TO FREEZING 

POI KT. 

HEAT = 21\G FREEZES .IT - 0.5 oc 

FIS// = 2KG FREEZES ..IT - 2. 25 oc 

Q = fi CP DT 

USING 

<J.·1EAT = I i8. 98 K.I 

Qn Sii = 'ii. 91 KJ 

QroTAL= 256.89 h-.1 

REi'IO&'IKG /IE.IT FRD.'I FllEEZ/,\'G I'UI.VT TO - 12 oc 

<J11EAT = 38 • .fl K.T 

Qrr s 11 = 33. 5·1 Ii.I 

PACI'ORY, 4th Kiii. Old Knraj Rd. 

P.O. BOX 13145-31 I TEHRAN- IRAN 

Cflf EA r AF1'ER FREEZ !NG 

Cl'n SH = 1. 'i:.' KJ/KG 

- 17 -

FAX 6692005 - 673362 
TJ,X 213850 SSPA IR - 222711 POYA IR 
TEL 6692001 - 4 



IRAN POUYA co. (EX. GENERAL STEEi. II 

( Pllllic Joint Stock Co. ) 
The Leaiq Manufacturer of Refrigerator, freezer 
ml Aluminium Profile 

QrorAL = Q,'fErtr + QFISH 

Qror.H = il. 95 KJ 

REMOVAL OF /IE.ff FRD.'I FROZE,\. PRODUCT 

Our Rri : 

Dair : 

Q=WxH 

USING lt'llERE ff = rt'EIGllT 

tmEAT = 470 KJ 

</FI SH = ./56 KJ 

QroTAL = Q:1EAT + QFISH 

QT = 926 KJ 

TllE TOT!IL PRODUCTIO,V LOAD IS 

Q = QI + Q2 + Q3 + Q4 

QT = 2009. 49 KJ 

fl = LATENT HEAT 

llnEAT = 228 KJ/KG 

HFISH = 235 KJ/KG 

CONl'ERTING IN WrtTT FOR i0% r1'0RKl1\"G IN 2-111 

Q = 3.J. 8869 1t'/fl 

FACTORY, 4th Km. Old Karaj Rd. 

P.o. oox 1J14s-J1. TEHnAN- mr.N 

- 18 -

FAX : 6692005 - 673362 
TLX : 213850 SSPA IR - 222711 POYA IR 
TEL : 6692001 - 4 

I 
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IRAH POUYA co. c EX. GENERAL STEEL. 

( Mr1e Jailt Stoct Co.) 
The Leafing lanufacturer of Refrigerator, Freezer 
1111 AlullRum Profile 

Our Rrf : 

Dolt• : 

THE TOT.-IL COOLI1\'G LOAD IS EQlI.-tLE TO T/1£ Jt:.ILL G . .J.l.V LOAD PLUS 

PRODl:CTlON LO,ID Pl.US TE."i PERCE.\T FOR CH.-1.VGE LOAD A.VD S.-tFTr F.-tCTOR. 

QT= {Qft. + QP} .\J.1 

= 123. 357 Ii/II 

= 106. J.18 KCJL/11 

3ZLEGTICJi'f OF COOLlRG C011POtlEHT:J: 

,ts ,,.E C.-lLCULtTE TllE TOT.-tL COOLI.\'G ClPttCITr FOR REFREGIR.-1TOR ·'lODEL 

RFll 

Tl/£ Co.ti Pll£SSOR POii ER .•:csr BE .-wore 106. I 18 l\C,IL/11 

ltE SELFCT T/1£ CO.'fl'RESSOH lf°/IIC/f I/AS 110 l\CIL/11 FI'.G.'f C{JlfI'RESEQR 

.~M.\.F:ICTL'fl CITALOGL'E. 

JJZlEJJNltlJlTl(JJ'/ ()JI (,"CJJ.'/J)E/f::f:(l.': p(JlfZIJ : 

THE TOT,U. l/E,IT /lEJECTJO.V .IT TllE CO.VDF..VSER l.'·:CLl'DES BOT/I TllE /l£-tT 

ADSORIJED r.v Tl/£ Et',tl'ORATOR .-t.m Tl/£ E.\"Er.Gr EQUH',ILE.\'T OF TllE 

ltORK OF CO.lff'RESSIOX. ,1.vr SIJN . ."llf/E,IT 1IBSOIUJED /Jr THE Sl:CTION r.-tl'OL'R 

FRO.If TllE Sl'RROLWDI .VG tll ll ,II.Sn nECQ.11£5 ,t l':lllT OF T/1£ LO,ID ox TllE 

co.vm:.vsF.ll. 

FACTORY, 4th Km. Old Karaj Rd. 

P.o. oox 13145-Jl 1 TEHRAN- mAri 

- l !) -

FAX 6692005 - 673362 
TLX 213850 SSPA IR - 222711 POYA IR 
TEL 6692001 - 4 



IRAN POUYA co. c EX. GENERAL STEEL I 

( Plllli: Jeial Stock Co. ) 
DI Leaill llantfacturer er Refrigerator, freezer 
1111 .... rrorne 0.r R~l : 

Dair = 

1- L'SI.\"G COXDE.\SCR ~.!.\l"F:iCTt.:llE .VETllOD. 

2- L'SISG ST.lSJ),tRD llE.:tT TR.-tSSFEH FOR.'ll"L.-t. 

3- l.'SI.\'G l'RESSC.:ti BTH.ILI'l' Cll.4RT. 

&IVI.VG GOT TllE I'OfJER SL'I'PLl EIJ Bl' TllE ca'tI'RESSOR ,l.\"D El'APOR.ITI.VG 

TEHPERATl!llE I'~ECF.SS.-tRr FOR ti PART/Cl.!UR REFRIGER:tTIOX CIRCUIT THE 

CO.VDNESERS T/IER~f:IL EFFICIN<.T KS CJ.\' BE DETER.VISED TllROl.'GH TllE 

FOR.'ll'L:I, 

s .r 1.25 
KS = -------------

TD 
s = POflER Sl"I'I'l l F.D nr TllE COi1/PRESSOR 

1.25 = R:ITIO OF e.VTHALPIF:S DIFFERA.VCE OF 

COSDF.SS.ITTO.\ .!SD EUl'OR.ITIO.V. 

TD = 20 TS TF.X!'I.R.tTL'RE DIFFER,l.\'CE 

TllEREFOR l\S = 6. 9 KC.IL/II 

:ICCOt.'DING TO .IR.'ICO. ST.ITTC ft'IRED CONDE.\'SF.RS .'/ODE -15-51-liG,18 

Jt'TLL BF JCCEPT,tBLE ,IS SHOrtX. 

- 20 -

FACTORY, 4th Km. Old Y.11rnj Rd. FAX 66?2005 - 673362 

P.O. BOX 1l145-JI 1 l[fmp,~J- lflJ\~J 

I I 

I I I I 

TUC 21J850 SSPA IR - 222711 POVA IR 
TEL 6692001 - 4 



IRAN POUYA co. ( EX. GENERAi. STEEL I 

( Mlic Jailt Stoct Co. } 
De Leaill lanufacturer er Refrigerator, Freezer 
al Almaiium Profile 

FOR /IER.'fITIC CWl/'BESSOR CO.\"JJ£.\"SER LO.W IS DETEN.'IISE .-tS FOLL!Jlil.\"G 

FOR.'fl.'L.-t • 

QccJ... = Qcoa + Qr .H' - CJD 

ft71ERE: 

<ko.• : C0.¥0£,\"SER LO.ID 

Qco:1 : CO.VPRESSOR c.tP..tCin· 

Q1 .-. P : f'f.>ft"£R I S/lT 

QD : ,L'IDT OF HE.IT DISIPATED FR0.11 CO.'IPRESSOR SHFr..L 

TO DETER.itl.'iE QD l'SI.\"G 

lt'/IERE: 

Q =.4FDT 

J = CWll'RESSVR SUH l . IR!-,t 

t: = (II+ I6E 1'3 ) 

II = O. i!J OT ft'/.'f2K 

nr = T£1fI'ER.l'TrnE DI FF£R.INCE IJETft'EE.\" ,L1f8fE,\'T A.VO 

CQ.llI'UESSOR SlfEU 

-10 = R.-1/J/.IT/0.\' COEFflCIE.\T OF SI/ELL 

T = CD.'IPREESSOR SllEll T£tfI'£R,lTl'RE 

- 21 -

FACTORY, 4th KM. Old Y.araj Rd. 

P.o. eox 13145-311 TEHnAr• -mAr~ 
FAX 6692005 - 673362 
TLX 213850 SSPA IR - 222711 I-OYA IR 
TEL 6692001 - 4 
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IRAN POUYA co. ' EX. GENERAL STEEL I 

( "'* .. Stael Co.) 
De Leailt lmfacturer of Refrigerator, Freeier 
m Almi . II Profilt 

/ti rI ,\"C COT Qnm = I:i.Glt" 

.-1:.JJ Q1 .\ = 120 ,, 
Q. Qa = .-t(ll + -t6E. T1 J 

Qo = 53 , .. 
T/IEREFC,'l Qco~ = 121.6 + 1~0 - 53 

= I!!-1. 6 ~· 

= 16';. 3 K C.tl/ll 

Oar R~f . 

Doll": 

lfJrJXl; GOT Tiff UJ'."D!:.".'.-SER LO . .W ltE Cl.\' SELECT TllE RIGllT SIZE OF 

CO.\"DEXSES FT.'V.'f DI FFERE.\T .'IJ.\l"F.-IC1rllE Oil l'SI.VG TIIE FOR.•IC:l:l 

Q = :: c- D r ,t.\"D Cl.C.ILITE T/1£ c:. F.ICTOR 1'.1/ICII IS orERJLL COEFFICIEST 

OF 11£.IT TRASS='f/SSIO.\" OF CO.\"DE.\'SVll. THE SL'RF:ICE ARE:t OF COSDA.VSER Crl.V 

BE FOl'.\'D. o.v rm: OTl/ER 11:1.\'D Till:: c:. F:1CTOR OF CO.\"DEXSER C.IX []£ 

081".HSF.D FllO.'I COo\"DE.VSE/l SC:I'l'l.I ENS. 

IJ.F.-ICTOr. Ti"/llCll JS Ol'El~.ILL :~OEFFICIE.\T or 11£.-IT TR.t.\'S.11/SSIOX OF 

CO.\'DE.\"SOR TllF: SURF.ICE .IRE.-1 OF CO.rD.IXSEh' C:IX ll£ FOL'.\'D. OS Tl/£ OTHER 

llAXD Tl/£ L F.ICTOR OF Cl'\"/JF.\'SER Cl.\" BE OBT:II.\'ED FRO.'! CO.\.D£.\"SER 

SUI'PLU:RS. 

FA';I'ORY, 4th Km. Old Y.nrnj Rd. 

P.O. BOX JJl4S-JI I TEllRAN -lnAN 
f~X 6692005 - 673362 
11.X 213850 SSPA IR - 222711 POYA IR 
11~L 6692001 - 4 
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IRAN POUYA co. (EX. GENERAL STEEL I 

( Nllic Joint Stock Co. ) 
The leaf" Manufacturer of Refrigerator, Freezer 
w Allllllilium Profile 

C:Sl.\"G I'RESSl'R ENT/f . .U.I'r Cli.tRT • 

Our Ref , 

Doi(' : 

. -l l.'El-11'IGERJTJOX crCLE Cl.\' m: rr.01.·.v O.\' I'REESSf.:RE £.\Tll.lLPr Cll.-IRT JS 

S/101(\" /.\" .\"E.\T I'.IG£. TllE CO,\'[)£.\"SER LO:ID Cl.\" BE DETER.'IIXED FRG.'l TllE 

Cl/.\UT n· C.:SIJG 

Qc,;s = .'1[(112 - Ill) + (H3 - H~)] 

Qco:; = CO.\'D£.\'3ER LO.W KC.llill 

.11 = .1l.ISSFWr1· R.IT KG/fl 

II = EXT/l.!LI'r r;.T//\G 

DE'.t~J'IJJTIOJ.1 OF Clll-'ILL:L'?'I,,:J C1P11CIT'I: 

THE C. WIC I Tr OF C..II'l lL. lfiT TCDE DEI'E.\'DS O.\' LE.\'GTll, I NTER.V,tL 

DIJ.tfETER, SrRF.lfT S.Vi)OT/IJESS .:.rn Tl/£ Trl'E OF REFIUGER.t.\'T I'JSSI.\"G 

THROl'Gll IT. 

Tl// s ('().lfl'IJ.\E.\T Is GE.\EN. I LL:· l1'ECV.t/.11£.\"IJED nr TllE CO.'II'RESSOR 

.•f,1:\TF .. 1crr:r. OR I!J FOCW> lff nrn:11-:rc£. 

IF CO.\'D£.\'S:ITIOJ TE.'ll'ER.!TL'Nl·." ;;;nr,1,\"D CO.'lrRESSOR .'f,ISS FLOft' 2.3 l\G'/11 

OF RJ.11.l IS COJSJDER£fl Fli'WI TlfE NF.rRIGF.U.-1.\'T I'ROI'ERTJES TABLE or R 

1.1.J,t :IT - :mflroF tT.lrDN.IT,IT/0.V ff.l!I'f:J,',!TURI:.' : 

f. [Qf'/[J 0. i20 T.//iG 

:·.iron.· 

.,., _ .. 

FACTORY, 4th Km. 0 I cl f:.1 raj Rd. fAX 6692005 - 673362 
TI.X 213850 SSPA IR - 222i11 POYA IR 
TEL 6692001 - 4 P.o. oox 13145-JI, TEHnArJ -mAu 



IRAN POUYA co. c EX. GENERAL STEEL, 

( PUlic Joir.t Stock Co. ) 
The Leading Manufacturer of Refrigerator, Freezer 
ml Aluminium Profile 

1000 
re = rF x rsr x ------

GO 
lr1/ER£ re = CtI'J LL .. un C.lJ>JCI rr /,\" L/)11 s 

I'F = Tl/E Ql!,li\TITr OF R13-i DELJrERED nr 

CcJ.11l'RESSUR I.\" KG/II 

I'H = SPECIFIC GllJrlTr OF STE.W I:\· H /KG 

1000 .If = 1 LI TF.ll 

I 11orn = liO HI .\"LITES 

1000 
Pc = 2.3 J 0.22-I:i J -------

60 
H = S. 60ii L/.'fl.\-

TO FlJ'llJ THE C.'lPJLLAilr LZJ.'ICJT1l U:Jll'IG 

r.~ = 2 •. '];j .../ p2 - 1 .r <l t. _i; X l - n.; 

ft'l/ERE r:.. = l'C: = c :IN U.!/ff CII':IClTr I.\" L/.llJ.\" 

LE,\"GTI/ 

r = cn.•.:DE.\"S,IT/O.\ rnESSl'RE .. tr 5,;nr [,\" KG/C.1/2 

I' .IT :;;;or= J.i.;}5 ft.C:/Of1 

Q = CII'ILL.IRr I.\TEI'..\".IL Dl.L'IET£ 0. il WI 

/. = /.£,\"GT// OF C:l'l U.. llff [;\" ,If.If 

U.GOii = 2.3:i ~15,552 - IX U.7J2.~ XL -n.s 

L = .1. ::s.11 

- 21 -

Our R~f : 

Oolr : 

FAX 6692005 - 67.3362 

• 

FACTORY, 4th Km. Old Knraj Rd. 

P.O. BOX 1J145·31 I TEllHAfJ- IRAN 
TLX 21.3850 SSPA IR - 222711 POYA IR 
TPt 6692001 - 4 



IRAN POUYA co. c EX. GENERAL STEEi., 

{ l'llllic Joint Stock Co. ) 
The leadil lanufacturer of Refrigerator, Freezer 
am Alumilium Profile 

JJJ.TEIJNlllJJTJOtf OF £YJ1POllATO(l: 

Our R~f : 

Doll' : 

Tl/£ C.II'.ICITr OF J,\T .-tr:ll'OR.lTOR IS THE R,lfE .-If lt11ICll JIE,IT WILL 

P1tSS TllROL"G/I TllE El":llYJRJTOR r1·:1us FRO.V THE REFRIGERJTED smcE OF 

IWODCCf TO rm: r.tllJlUZING LJQl'ID l.VSIDE .. 1.ro IS l.'SU,1LLr EXPRESSED IN 

h'ATTS :1 El":ll'OR.lTOR SELECTED rvr. :l.\T SPECIFIC JI'I'LICtTJO.\" Sl/Ol'LD 11,1rE 

SCJFFIClE\T /IE.IT TN.-1:\-SFF.R CWICITr TO :ILLOh' TJIE l'AI'OlUZI.\'G 

REFRIGER,l.H TO ..IBSORB 1/£,IT AT TUE R.-1TE NECESSJRl' TO PRODl'CE TiiE 

REQUIRED COOLIXG 11"/IE.V OI'ER.ITI.\-G .IT TllE DESIGN CO,\"DITIOSS. 

TllE E '.•,t1'0R.4TL\'G SCRF.-1CE IS CILCl.'L1tTED nr FOLLOft'f;\'G FOR.'Il"L1l 

Q = .4. F. TD 

WHERE 'f = QU;INTITr OF 11£.-tT TR:INSFERRL'D 

A= Ol"-;'SIDE Sl"RF.ICE :1/i'/.:',l OF E.T.ll'OR.ITOR 

U = Ol"Ell.-ILL CO.\'DUCT,l.\'CE F,ICTOR 

DT = DIFFER,l.\"Cf.' TDII'Eli'JTURE OF OlTSIDE Tl/E El",lI'R:ITOR 

.J,\'D REFRG£R,l,\'T 

l I .r I 
= ----- + ----- + -----

l' FO Fl 

- 2:l -

FAX 6692005 - 673362 

• 

FACTORY, 4th Krn. Old Y.arnj Rd. 

P.O. BOX 13145-311 TEHRAN - IRAN 
TLX 213850 SSPA IR - 222711 POYA IR 
TEL 6692001 - 4 

' 
111 

' 
I 11111 I 11 I 



IRAH POUYA ~o .. EX. GENERAL STEEL. 

( Mlic Joint Stock Co. ) • The Lealmg lanuf acturer of Refrigerator, Freezer 
1111 Alumiium Profile 

1 1 .r 1 
----- = ----- + ----- + 

lJ FO I\ Fi 

1 1 

Our Rl'! : 

Dolt- : 

------ = = CO.VDCCT,1.\-CE F.-ICTOR OF IXSTDE :I.VD OL"TSIDE 
FO r: SL'RF,ICE 

X = TllICKXESS OF f..T.II'OR.-ITOR 

K = T/1£R,lf;IL CONDCCTI rI rr I .v ff'/.'IK 

1 1 1 
= ----- = -----

FO Fl 9.31 

.r = 1 • J ,1L'1 

/\ = 20.?. I 11/HK ,ILC.'f l .\l'.11 

lJSI KG Tl!£ FO!iHCU 

L' = I. Ci.918 11/.'1 I\ 

Q = .4 U DT 

C:SING Q = .I l' DT k71ERE Q = 110 l\Crll/H = 12i. 6Tt
0 

110 =.I J 1.68-18(-.10 -5) T1 = -3o0 r: 

.. I = 0. i'i8 ,If? 

OSE SIDE .. !Ii'£.! 

.I = 0 • .19.1:2 

FACTORY, 4th Km. Old Knraj Rd. 

P.O. BOX.13145-311 TEllRAN-IRAtl 

- ~r. -

FAX : 6692005 - 673362 
~LX : 213850 SSPA IR - 222711 POYA IR 
TEL : 6692001 - 4 

' 
111 11 I 



IRAN POUYA co. c EX. GENERAL STEEL J 

( Mlic Joint Stock Co.) 
The Leading lanuf acturer of Refrigerator, Freezer 
1111 Alumnum Profile 

FP RIGHT FREEZER ;4/0DEL FRFQ 

.I) DIJIENTIO,YAL SPECIFICATIONS: 

1- Ol'i.R.lll DP:f.\TIO.\"S ( L. ':'.JJ ) 1.JjO x 660 x 530.'l.'I 

2- TOT,lf. GP.USS lDLl'.'IE 255 LIT 

3- .\'ET ;-(JLLllE 230 LIT 

B) INSUMTION SPECIFICATJC.VS: 

I- TrI'E OF IXSL'L:ITIO.\' I'OL rL-'lt'ET!l I.\" FO.L•t 

2- Tl/ICl\.\TSS 60 

3- ~/OLD DENS I Tr 32 /\G/'l 

·I- FR££ R/Sl.\"G v .. :.\'SITr 22 

5 - lt"E I GllT PEil t:.VI T G KG 

6- /\. F:ICTOR 

CJ REFlllGE/lATING UNIT lD.'11-tHifm: 

CfJ.!fI'RESSON TrI'f.' m:mtETJC 

.VOTLJ/,' S l l l.' 1/ l Ill' 

COOi. / .'.'G I' IN.!("[ Tr (.18fll,'. If:') JGO /iCll//l 

.-Ir/'/, IC. IT ftJ.\' L. fl. I' 

·~ 'i.7 -

Our Rt>f : 

Dair : 

FAX 6692005 - 673362 

• 

FACTORY, 4th Km. Old Knraj Rd. 

P.o. eox 13145-31, TEllRAN- IRArJ 
TI.X 21.:l850 SSPA IR - 222711 POYA IR 
TEL 6692001 - 4 



IRAN POUYA CO. (EX. GENERAL STEEL) 

( Pu~lic Joint Stock Co. ) 
The Leiding Manufacturer of Refrigerator, Freezer 
and Alumi1Jum Profile 

li"<JRl\f1'G l'OLT.4GE 

Cl"Nli'l: . .'.\'T CO.\'SU!I'TIOS 

COOLJ.\'G Sj"ST£1f 

rGLTAG R..IXGE 

HOTOI'. nrz 

2- (,'Ol'lDEJ.'l:JEil: 

rem: SIZE 

orrn.ILL SIZE (L.11. r•) 

TUJE TlTE 

.1- E'/1lPfJI(JlTOE: 

El".l/'Vf,'.ITON 1Tl'I:: 

El' . .)['ON,I TOR .\ET rou:.lff:" 

Er,II'OR,I TON 7'Cllf l.F.X1:m 

EUI'OR,ITOU TC/?/:." SIZE 

FACIORY, 4th Km. Old Karaj Rd. 

P.O. BOX 13145-Jt I TEllRAH- IRJ\N 

- 28 -

2:0r/:j0lfl 

J.5 ,I 

OIL COOLER 

JCI - :no " • 

85/R 

ft"! RE O.\' THIE 

... " ,1 

JG 

1:00 .'f.lf 

r1"I RE ox rem: 

5(.8 cc 

18000 .l/,.[ 

_,, 
;J 

1 (i 

Our Ref : 

1>011·: 

FAX 6692005 - 673362 
TLX 213850 SSPA IR - 222711 POYA IR 
TEL 6692001 - 4 



IRAN POUYA co. (EX. GENERAL STEEL I 

( P1lllic Joint Stoct Co. ) 
The Leadit lanufacturtr of Refrigeritlor, Freezer 
1111 Al•iium Profile 

LESGT/I VF TUJE 

Ol'TSIDE DLL'IETEH 

INSIDE Df,L'IETEH 

nor,· Ki ,tr 10 BR 

5- .FILT.Ell !JRIEit: 

rrrE OF m:ss1cE,\T 

DESS/CE.\T h'EIGllT 

6- JJZJ1T .UCIJ;lJ.'/Gf:ft: 

Tl 'f'E OF /IE.IT EXC/l,l.\'GER 

7- JJZifPOltrl' llZATZ& 

TrPE OF m:r1 TER 

LEXGT/I OF TlBE 

V PIE.VS[(),\· OF TLBE 

8- C(Jl'fl'ROL :J:t:JTEJJ: 

TrJl£ OF TEfi'.lfDSTrlT 

Our R«-( , 

Dolf": 

3550 .1:.11 

2.05 N.'f 

O. 'iBi N.'f 

6. 5 LIT/100 I'S! 

.'fOLO<.TlrlNSIEl'E llx6 

15 GN 

CU..IXLlL 

G.IS TlJJE 

5100 

ID -I. 16 .'l'I OD 3. 16 ·'L'f 

CUT - /.\' .IJD Cl.'T - OCT .IT .\"OR.If,! SETTJ,\'c; -unc, -22 oc 

- 2!) -

FACTORY, 4th Km. Old Karaj Rd. FAX 6692005 - 67JJ62 

• 

P.O. BOX 13145-JI I TEllRA~. IRArl 
TLX 213850 SSPA IR - 222711 POYA IR 
TEL 6692001 - 4 



IRAN POUYA co. I EX. GENERAL STEEL I 

( Mlic Joint Stock Co.) 
Tm leaill lanufaclurer of Refrigerator, freezer 
1111 Allllliium Profile 

9- llEF1ll G.ERJJtrr: 

NEFIUGERJXT rrn: 

Cl/.tf,'GE h"EI GllT 

DJ lfORKUIG PF.HFVfl..'tf,1NCE 

Oar R~f : 

Doll' : 

CFC 12 

230 GR 

THE I'EllFOR.•IJSCE TEST JS C.lf,'RIED Ol!T AT 13nr,L'tnlE.\T TENI'ERTURE. 

T/IE RESULT IS S/10f1X IN WE I'l:..1\FOR.'f,l.\"CE TJlll£. 

E) ENERGY CONSl11fl'TJO.V 

,tCCORDl.VG TO E.'."ERGr CO.\"SC'll;TIO.V TEST ft11ICll Jt',IS CIRRIED OlJT l',VDEll 

ISO ST,t.~D,lJW CO.\'DITIO.V lt'ITll .-1.'IIJIE.VT TE.•IPERATURE 32oc,i,vn C.4BINET .t/£,1.V 

TE.•IPER..ITrRE -21nr.1r TllE STE.ID}' ST.IT£ CO.VDITIOS TllE EXERGr 

CONSU.'fl'T UJ.V Ii'! U. RE 2. ·I KWll/2 111 

- 31) -

FAX 6692005 - 673362 

• 

FACTORY, 4th Km. Old Knraj Rd. 

P.O. BOX 13145-JJ J TEHRAN~ IRAfJ 
TLX 213850 SSPA IR - 222711 POYA IR 
TEL 6692001 - 4 



IRAN POUYA co. I EX. t;ENERAJ. ~1TEEl., 
( Nllic Joint Stock Co. ) 
Tiie Leadq lanofacrurer of Rerrigerator, f rcezr =

ml Alumirium Profile 

PERFOR.¥EICE TEST OF FREEZER 

.'f0D£l. rr.F9 RESrLTS 

T £ll.11VST,l T IYJS l Tl ON SOR.'IJL 

CO.'f/WESSOR ror.-:::r. 160- 180 KC.-IL/lf 

.l.'fBl ET T£'fI'ER.l Tl"RE .13or 

roLT:IGE z:or/5C!lz 

Crlfll.\ET .'IE.IX T£W'. zzor 

LT.ll'Oll . .ffl r TE.':l'. -23nr 

COXDE.\Sl.VG TE.1fl' +51nr 

rrncE.'iT.-IG lt'VR/iJXG 10% 

I £.\Tft'c,T COJSC.lfl'T IO.\ ::.1 hflH/::lll 

I 

Oar Rl'f , 

l>olr : 

T!llS f'£RFOlm.tYC£ TEST IS DO.\"E O,'\ FREEZER 11'/IIC/l RUN Tl'lT/I 

REFRlGERE.\T CFC IZ. 

FACTORY, 4th Km. Old Karaj Rd. 

P.o. eox 13145. J11 TEHRAN -mArJ 

- 31 -

FAX : 6692005 - 673362 
TLX : 213850 SSPA IR - 222711 POYA IR 
TEL : 6692001 - 4 



IRAN POUYA co. c EX. GENERAL STEEL I 

( Pllllic Joilt Stoel Co. ) 
The Leailt lanof acturer of Ref rigeralor, Free1er 
ml Al11111iium Profile 

DESIGJ .4JD C4LCFLffIO!i 

Oar H~f : 

Dolt' : 

FON T!!E SELECTIO,V OF CG.'fI'RESSUR Tl/E FJLLOH.\"G ClLCL'L.-tTIO.V 11.lS 

TO RE 110.\E. 

cuou.rc; LO.-W C.:L<TLITIO:\" ~:J/lc'f/ CO.\"SISJS OF 

I- fll'J.L G,1ltl L<nW: 

TllE .WC.HE OF /IE.IT ; .-: 1.\"SHITTED TllROt:Gll Tl/£ ft"..tlLS OF,t REFRIGERJTED 

SP1ICE PER r.nr rw Tl.'IE :s C..tLCl."L.ITED Br EQF:lTTO.\"S GlrE.'i BELOft'. 

(} = .4 U DT 

1 
1li\'D C = -------------------------------

/ + XI + .\".:'+ • • • • • .\"f( + I 

FI /\I Ii.:' K.\" H> 

,ILL F.tCTORS OF EQl',tTTO.V :18£ T/fF. S:l•'IE ,IS IN REFRJGER.-tTOR. T//E O.\'Lr 

DIFFER.t.\"CF. IS TlllC/i.Vl::SS or J.\"Sl'l..11'10."i. 

FACTORY, 4th Km. Old Y.araj Rd. 

P.O. oox 13145-311 TEHRAN- mA~t 

- 32 -

FAX 6692005 - 673362 
TLX 213850 SSPi\ IR - 222711 f'OYi\ IR 
TEL 6692001 - 4 



IRAN POUYA co. c EX. GENERAL STEEL' 

( Mlic ~eint Stock Co. ) 
De l.eaill Mnfactnrer of Refrigerator, Freezer 
n Allllliium Prorne 

THEREFOR 

l"lF = 0. 1085 h/)t::K 

l°ZF= U3F = C IF = C5F = C6F 

FOR r. r.c G.lS!\.lT l" F = 3.657 lt/.;121\ 

HArIXG TI/£ Jl\'£.1 OF JU. SIDES 

I IF = 0. 891 ,\(? 

J2F = 0.3JG3 .112 

.t3F = 0. i689 t/? 

,1.;r = .tr.F = c. r:ns~_·:J 

.liF = 0.1::1 .•f! 

/'. r.c G.IS/\f.T .1c;r = 0. ()/:Ji~ 

FACTORY, 4th Km. Old Karnj Rd. 

P.o. eox 0145-JJ 1 TEHnAri- mAri 

- ~3 -

FAX : 6692005 - 673362 
TI,X : 213850 SSPA IR - 222711 POYA IR 
TEL 6692001 - 4 



IRAN POUYA co. c EX. GENERJ\L STEEL. 

( ,... Joint Stoel Co. ) 
1'I Leaill lanufacturer of Refrigerator, Freezer 
....... Profile 

Q=.4FDT 

csrsc; EQUT /OX Tl= -13oc 

FOR F..IC/I '-~ lll. 

QIF = ::::.::a1 ft-

Q1F = 5 . ./3 ri 

Q.1F = 13.119 ft 

Q IF = -I. 15-1 ti• 

Q5F = 8.259 11· 

Q6F = 8.:59 ri· 

<ra-· = ~. O!J2!J r.· 

<JSF = 1. 1 iB rt" 

P. r.c <}GF = 16. -115 r,· 

T/IE TOT:ll QT = Ql+ Q2+ Q.1+ t}I+ QS+ Q6+ Qi+ QB+ QG 

THE TOT:ll k".tLL G. 1H W,tD JS. 

QT = 8J. J!J9911' 

- ;:i -

Oar R~f : 

Dall' : 

FACTORY, 4th Kii. Old Knrnj Rd. 

P.O. BOX 13145-311 TEllnJ\tl- IRAN 
FJ\X : 6692005 - 673362 
TLX : 213850 SSPA IR - 222711 POYA IR 
TEL : 6692001 - 4 



1- DOOR 

2- TOP 

3- BACK 

4- BOTTOM 

5- LEFT 

6- RIGT 

I - BACK DO'i~ 
=1 ! c ~ .1':1 c;; :r:fi ,.i?ffe.'.;I I ~ I 

8- BACK t:P • 

D 

CP RIGHT F REEZER MODEL FR9F 



IRAN POUYA co. (EX. GENERAL STEEL) 

( Mic Joint Stock Co.) 
The Leal1111 Manufacturer of Refrigerator, Freezer 
ml Aluminium Prome 

2- PllOWGTJ()tl .L<J,W CALCULIJ.TlQ.'I: 

Our R~( 

Dair: 

ACCOHDIXG TO T/IE F:ICTO/ff ST.1.\"DJJW fff COSSIDER FOl'R KI.\"D OF 

•'l4TERI,IL lt"ITH ·'lt.rl.'trH TE.'II'ER,\Tl.'RE FOR ClLClLtTIO.V. 

S,WE r1·EIGllT IXITI:IL FREEZIXG CP llEFOR CP :IFTER LITENT 

ronrnr /KG 
BEEF /KG 
FIS/I 3/iG 
LIGE1'ABLE 31\G 

TE:-IP. I'OI.\T FREEZJ.\"G FREEZI,'\G HE.IT 

::soc -~. ;5or 
::8,,r -o.511r 
13nr _,, "701 .. 

-· ~ .. .1 

i:;nr -1. J:;nr 

3.18!-:J/liGk 
3.1-1 

,, 

.1.18 " 
3.6.J 

,. 

J.55KJ/KGK 216/iJ/KGl 
J.61 " 228 " 
1. 72 " 
I.91 " 

235 ,, 
~~- " _,, 

TO Fl .Vll ':;JE ,t'/OC':T OF l/E:t T REJECTED FRO:'f Tl/£ I'ROD('CTS FRG.'f 

IXITJL TF..1/I'fR.ITlRE TO FREEZ ;,r,; runr t:SI.\"G. 

Q = ~- CP DT 

Qr = .1~/.11 liJ 

r;n = .7;i i. !J(i /i.T 

QF = 1Gl.5G5 l\.T 

Qr = 1 'ii. I ;i liJ 

<N = <JI'+ Qn+ 1lF+ If!" 

<ti = I 00 I • 11:; l\J 

FACTORY, 4th Km. Old f.nraj Rd. 

P.O. BOX 13145-Jl 1 TEHRAN- IRAtl 

- 3:i -

FAX : 6692005 - 67JJ62 
TLX : 213850 SSPA IR - 222711 POYA IR 
TEL : 6692001 - 4 



'• 

IRAN POUYA co. I EX. GENERAL STEEL. 

( Mfic Joint Stock Co.) 
The Leatfq la11uf acl1.1er of Refrigerator, Freezer 
ml Aluminium Prorile 

TllE LCUD Hi'0.1/ Fr.EEZl.'."G /YJ/,\T TO - 18 nr 

QI'= JJ.J; KJ 

QB = I Ui. g liJ 

QI' = 98. 9925 

<tZ = 31/. 11~5 Ii.I 

TllE l/E:IT RE)IOr.tL FRO.'! FROZE.\" PRODCCTS 

Q = ff H 

C:S/,\"G 

II = f .. ITE.Ul/E,IT 

QI' = 9l' I h . .T 

Qll = !?/~ KJ 

QF = iO.i liJ 

Q:J = .11.'J~ !\J 

- '.Hi -

FACTORY, 4th Km. Old Karaj Rd. FAX : 6692005 - 673362 

• 
Our H•f : 

Dair : 

P.O. BOX 1.1145-JJ J 1 EllRAN -IRAN 
TLX : 213850 SSPA IR - 22271 J POYA IR 
TEL : 6692001 - 4 



IRAN POUYA co. 'EX. CENERAL STEEL. 

( PIMic Joint Stock Co. ) 
Tile leailf lanofacturer of Refrigerator, freezer 
m Alumiium Profile 

THE TOT:IL I'RODl"CTJOX LOJD iS 

QT = <U+ Q:!+ Q3 

QT = -191 I. 82; 3 /\J 

Oar RPI , 

Dolr: 

GO.\TElffJ.W; IX h",IT JXD CO.'\SJDEI,'HG 70%0 h"OR!il.YG IX 2-111 

Q = IS-1. J 19 rr· 

Oll Q = 151. G::S l~C.11.//l 

FACTORY, 4th Kin. Old Ka raj Rd. 

P.o. oox 1J14~ ·JJ. TEHRAr'- mAr1 

- 3; -

FAX : 6692005 - 673362 
TLX : 213850 SSPA IR - 222711 POYA IR 
1cL : 6692001 - 4 



IRAN POUYA co. (EX. GENERAL STEEL. 

( l'Dlic Joint Stock Co. ) 
The lea6' lanufacturer of Refrigerator, freezer 
1111 Aluminium Profile 

SELECTION OF COOLING C01VPONENTS 

Our R•f : 

Dair: 

HiH"I1":G C.41.CL'L.4TE THE TOT.-tL COO/,/NG LOAD OF FREEZER, THE COOLING 

CAP;;CITr OF CWIPRESSOR .'IVST BE ABlJrE THE COOLING LOAD. 

THEREFORE CO,tfPESSOR REAQARED FOR THIS FREEZER ftfUST HM'E COOLING 

CAP,1CIT1' BTlt'EEN 160 KCAL/H TO 180 KCAL/11 

AS THE CONDENSER IS STATIC COOLED AND DEW-POINT HEATER IS GAS 

TYPE ;IND WILL ACT 1tS SMALL CONDENSER THEREFOR THE OIL COOL TYPE 

COMPRESSOR ~fUST BE SELECTED. 

JJErEJ«CllJlTlOtf OF G'Vt'IDEllSEB POffEB: 

USING CONDENSER ,•fANUFACTUR ,•fETllOD. 

TllE TOTAL /lf..,1T REJECTION ,tT THE CONDENSE/l EQUALS TO CO,ifP/lESSOR 

CAPAC/Tl' + POWER INPUT llAt'ING GOT THE POWER SUPPLIED BY THE 

co.•tP/lESSOR USING THE FORMULA TO FIND T/IE RIGHT SIZE OF CONDENSER. 

- :18 -

FAX : 6692005 - 673362 

• 

FACTORY, 4th Km. Old Karaj Rd. 

P.O. BOX 13145-JJ I TEHRAN -IRArl TLX : 213~50 SSPA IR - 222711 POYA IR 
TEL 6692001 - 4 



IRAN POUYA co. (EX. GENERAL STEEL, 

( Public Joint Stock Co. ) 
The Lea•illJ lanuf acturer of Refrigeralor, Freezer 
1111 Aluminium Profile 

s x 1.25 
KS = -------------

TD 
S = POWER SUPPLED BY THI! "nMPRESSOR 

KCAL/H 

TD = 20 TDIPER.-tTURE DIFFERNLCE 

KS = THER~IAL EFFICINCY 

1.25 = RATIO ENTHALPLES DIFFERANCE OF 

CONDENSATION AND EVAPOR.4TION 

S = 160 KCttL/11 

Tl/ERE FOR KS = 10 KCAL/H 

Our Rf'f , 

Doll': 

ACCOIWJNG TO All~ICO. STATIC WIRED CONDENSERS ltfODE 45 - 51 - ./i6, 

2.f WILL BE CONSIDERED BUT BECUSE THERE IS A DEWPONT GAS HEATER h'HICH 

ACT A~ A s,•ftlLL CONDENSER PR:tCTIC,tLY NODE 45 - 51 - 476, 20 f;ILL BE 

ACCEPTABLE FOR T!IIS FREEZER. 

USING STANDARD HE,tT TRANSSFE/l FORNUL1t. 

FOR llERftlETIC COMP/lESSOR COND!'NSER LOAD IS DETE/li'IINE AS FOLLOW. 

QcoN = Qcon + QrNP - QD 

AS wt· /IA J'E Qcon = 185. 6 Jt' 

Qn1p = 162 J( 

FACTORY, 4th Km. O!d Karaj Rd. 

P.O. BOX 13145-311 TEHRAN -IRAN 
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FAX 6692005 - 673362 
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IRAN POUYA co. c EX. GENERAL STEEL I 

( Mlic Joint Stock Co. ) 
The Leadilt Manufacturer of Refrigerator, Freezer 
ml Aluminium Profile 

Qo = . .t(H+ 46£ T3 J 

SHELLAREA = 0.11369N2 

II = 0.19 DT 

TllERE FOR Q = 62.8 f( 

Bl' USISG TllE .'IMK ECJU:1TION COND,tNSER LOAD 

IS QCON = 28-1. 8 h' 

lf'KIC/I IS <JCO.V = 2/5 KC,IL/11 

Our Re( , 

Vair : 

//Ari.VG GOT THE' CONDASSER L011D lt'E CAN C;ILCUL,ITE U.FACTOR rALUE OR 

GET IT FROJll COND,1NSER SUPPLIER. USING TllE FORMULA Q = A U DT 

THE SURF,ICE ,JREA OF COND.-1.VSEil CAN .~1lSL r BE CLCALATED OR SELECT 

THE RIG/IT SIZE FOR.'/ SUI'PLIYEll CtTOLUG. 

JJ?.TElJ#llJ'IJlTJOtf OF CAPllJJJllY:J CJ1P11CJTY: 

T/IE SIZE OF CAPILL1tllr TUBE fl/OST BE DETERftlINED BY PRACTICAL 

EXPE/UE!\'CE Oll ;IS Gll'EN Br CWll'llESSOR ·'IANl'F,1cn·rlER. 

ASSU1'11NG CO,\'DEl\'S,ITION TE.1ff'Ell1tTURE OF llFC 13·/A IS 55oc ,t.VD 

CD.'ll'RESSOll Jlf1ISSFLOfr IS 2. i Gil/II OF REFRIGEH1lNT. 

- ·10 -

FACTORY, 4th Km. Old Knrnj Rd. FAX 6692005 - 673362 

P.O. oox 13145-311 TEHRArJ- mArJ 
11.X 213850 SSPA IR - 222711 PO'rA IR 
TEL 6692001 - 4 



( Public Joint Stock Co. ) 
The Leading Manufacturer of Refrigerator, Freezer 
am: Aluminium Profile Our Ref , 

Dair: 

ON RlJ./,t PROI'ERTIES TABLE .tr - 3ooc OF EV .. tl'ORJTll'E TEMPER .. tTURE: 

LIQL'ID : O. 720 L//\G 

VAPOUR : O. 2245 ,1[-1 /KG 

USING FALLOWING EAQA'!'lfJ FOR CALCC:LATIO.V OF CAPILL,tRY CAPPAC_Tr. 

1000 
Pc = PF x I's v x --------

60 

lt1/ERE Pc = CrtPI LL.4Rr CAPACITY IN L/HH' 

THEREFOR 

I'f = THE ,1Q,1.VTITY OF R13./rl 

DELI l'ERED Br CO,lfl'RESSOR IN KG/H 

I'sv = SPECIFIC GR,trITr OF STEAN I.V .'I/KG 

1000 
I'c = 2. 7 x 0. 22·15 x --------

60 • 
I'c = 10.105 L/ftlIN 

TO FIND TllE CAPILL;tRr LENGTH USING REL,1TIO.V 

VA = 2.35 ./pz - 1 x ;12.s xl-o.s 

l'A = PC = CAPILLAHY Cr1PrlCITY TN L/NIN 

- 41 -

FACTORY, 4th Km. Old Karaj kJ. 

P.o. oox 13145-JI 1 TEllHAN -1RAr1 
FAX 6692005 - 673362 
TLX 213850 SSPA IR - 222711 POYA IR 
TEL 6692001 - 4 



{ hlllic Joit Stoct Co. ) 
The Leaf"' lanuf acturer of Refrigerator, Freezer 
1111 Aluminium Profile 

P = CONDA.VS,lrION PRESSURE AT 55oc KG/atZ 

P = 15.55 KG/C.V2 

ti = CAPILLARY INTER.V,tL Df,L'IETER O. 187 mt 

L = LENGTH OF C..tPI LLIRr IN ,•[}f 

10.105 = 2.35 ../15.552 - 1 x 0.7872.5 x L-o.5 

THEREFOR L = 3. 93,'I 

FROM EXl'ER I ENCE /, = 4 ,•f 

DE'rEllJ/lt/JlTlOt'f OF EYJlPCJllATO/l: 

Our RPI , 

Dall': 

THE CAI':ICITr OF E.TII10RATVR Tl/,IT IS THE R11TE AT 1tl/ICH HEAT P,ISSES 

TllROUG/I THE r1'1lLLS ,IND EQU:tlt' THE RATE OF llEAT FLOrt' Br CONDUCTIOS 

THROUGH 1INY HEAT TR,1.VSFER SURFACE ;I.VD IS EXPRESSED BY TllE EQUATION. 

Q=AUDT 

U = Ol'£R1tLL CONDfXTllNCE F,1CTOR 

u = 9. ·I r1·1n2K FOR EVAPORATOR ,Jf,IDE UP BY STEEL TIJBE 

AT- 18oc AIR TEHPE'R:1TURE AND -3ooc 

llEFR I GER, INT 1'£.'ll'l!:RA TUNE 

FACTORY, 4th Km. Old K11raj Rd. 

P.o. oox 13145-JJ, rr:1mAr! -mAri 
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FAX 6692005 - 673362 
TLX 213850 SSPA IR - 222711 POYA IR 
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( Mlic ~- Stael Co.) 
The Leailj lllllfutarer of Refrigerator, Freeter 
1111 Ahaiiam Profile 0.r Rf'f . 

Dair: 

Q = 160 l\C.IL/H = 185. 6 Ir" 

T = 12°c 

APPlrI.VG THE FOll1'1ULJ Q = AUDT 

185.6 =A x 9 • ./ x 12 

A = I. 6./ ~12 

ALft'AYS fVR CONSTRl'CTil'E R£rlSONS THt· DINENTION OF Ol'R Er:IPORATOR 

FOR E.4Cll LEIEL OF FREEZER IS 513x320 MM. FOR ALL SIX LEl'EL 1. 6./ H2 

IS Sl!FFICIE.VT. 

NECESS..IRY CHANGES REQC!IRE IN THE CODLING CO.'IPONENTS BY C:SING HFC 

134A IN REFRIGER,ITOR AND FREEZER 

1ICCORDI.VG TO OUR C1ILCUl.rlTION A.":IJ L,IDORATORr TESTS THE SIZE OF 

THESE CON/''ONZNTS Cr1N BE Tl/E SA•tE FOR 13./tl ,JS IT 11',tS FOR CFC 

12. 

FACTORY, 4th Km. Old K::iraj Rd. 

P.O. BOX 13145-31 I TEllHAH -IRAN 
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FAX 6692005 - 673362 
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IRAN POUYA co. (EX. GENERAL STEEL I 

( Mlic Joint Stoc~ Co. ) 
Tiie Leadq lanofacturer of Refrigerator, freezer 
al Alumnum Profile 

2- CAPl.LLABr 'TUBE: 

Onr Rel : 

Doh': 

ALTHOUGH SG.'IE CO,'IPRESSOR ,'fAf."UFACTURE HA l:E RECOfllENDED TO 

INCRE.4SE 10-15% ON C.4PILLAR1" LENGTH BlfT THE LABOR.4TORY TESTS 

SllOJiES A"O ~TEO FOR ANY CHANGES 

3- JJBTE/l: 

DESS/GEST .UIS lr11ICH IS lI5ED fVR CFCJZ HAS TO BE C/INGED TO •• ·•Ii 

Ai\'D XH9 FOR HFC 13-IA GrtSES 

4- PUBJGEBAtfr Cl/AllGE: 

THE ..t"IOUNT OF REFRIGERANT CHARGE ON THE COOLING SYSTE.tf MUST 

BE REDUCE TO lff 10% BECUSE OF THERMODrN.4"1IC PROPERTY OF 13-IA 

I.V THE srsT.Df. 

5-~: 

ACCORDING 1'0 TllE THER.'fDDrN;l,\IJC PROPERTr OF Rl3.f:l THE DESIGN OF 

tWll'flF.SSOO ft'l l.1. C/MNGF. Mm ,ti.SO TllE TYI'F. OF OIL WHICH USE .45 

LUBRIC.l.'1T. "'1.Vffl,IL OILS 11/lE NUT SU/T,tBLE ,15 LUBR/C1l.VT lt'/T/f llFC 

JJLI VL"E TO INSUFFIC/E.\"T "1/SCIBLJTr rt.VD LUIJR/CJTJ'. 

POLr<JL ESTEN JS i'f!5CinLE ram llFC-13·111 WJllC/I IS THE BEST 

RE'I'LACEHE.VT 01 f,. 

FACTORY, 4th Km. 01<1 Knroj Rd. 

P.O. oox 13145-31 J TEltnAN. IBAN 

- 1-1 -

FAX 6692005 - 673362 
TLX 21J850 SSPA IR - 222711 POYA IR 
~r.L 6692001 - 4 



( PRk Joint Stock Co. ) 
Tiie Leaint lanufachrer of Refrigerator, Freezer 
and AlumDum Profile 

Our Rt'( , 

llotr : 

CO.lfPRESSOR CAPACITY DUE TO DIFFERENCES OF PROPERTIES BETJfEEN R 

134A AND R12 ,, BlfT 10-15% c.tI'...JCITr DROP WILL OCCUR AT -23.JOCA~'D 

20-30% AT -300Cft"ITH r _1 rlAT JIODITICATIOX ON SrSTE!ll DESIGN. 

THIS CAPACITr DROP ,t(lJST BE cattPENS.4.TED BY TllE l.'IPRO~"DIENT OF 

COMPRESSOR DESIGN. 

AS TllE .VOLECULE SIZE OF I'.13./,1 IS S.'L1LLER TIIAT OF R12, R134.l lflll 

TE.VD TO LE:tK ftlORE EASILl" T/l..t.V RI2. ADDITIONAL CARE TS NEEDED IN PIPE 

lt"ELDING. ,tf,l.\"f,tf(j,l( .4CCEPTARLE srsrEM MOISTliRE IS 100.ltG. El'ACCJATION TO 

O. 3 - 0. 5 mt JIG IS RF.Ca•t>IENDED. 

FACTORY, 4th K."'.!. Old Karaj Rd. 

P.O. oox 1J145-3t. TEHRAN. mAr1 
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f AX : 66?2005 - 673362 
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( Mrs .ltial Stoct Co. ) 
Tiie Leadil lafacturer of Rdriterator. Freezer 
1111 Aimiimn Profile 

llEFlll GERA TIOll CYCLE CDIPARISON 

Dair: 

Rl3·1.l 11.-IS BEEN DE&'EWPED :IS SUBSTITliTE FOR Rl2, RLIT IS .VOT A 

DIRECT REPL.4CDIENT. NATl·'RALLI' THE THER.tfODr.V.t'IIC fflOPERTIES OF Rl3·U 

ARE NOT l/1E1VT I CAL TO TllOS!. OF R 12. 

TllE FIGURE s11or1s :ISI.'IL'l.:ITf:lJ REFRIGERAT/O.V PROCESS PLOTTED o.v 

PRESSlRE/ENTH..tLl'r Dl:lGR,L'IS FOR Rl2 AND HI3H 

.4 CO,'f P:IR I SO,V T.48LE fi I LL BE I'REPAHED TO CO,'f PERE ALL CO.'IPRESSOR 

CAPACITI!'S It/TH RESPECT TO ,ICTU,iL COOLING CrtPilCITY REQUIRED FOR EACll 

HODEL. 

IN Co.tfP.4RlSON WiDER L.B.P CONDITIONS TllE rDLUHETRIC REFRIGERATION 

CAPACITY IS LESS FOR Tlf.4,V RJ2. lfNDER H.B.P COSDITIONS 

IT IS HIGllER. 

THE PRESSURE/ F.NT/l,ILPI' DJ,tGRA.'IS SHOli TllAT THE LATENT llE:IT FOR 

Rl3·M IS SIGNIF/CtlriTLr HIG/IER TllJ:V FOR Rl:1. TlllS MEM:s LESS ·'l:ISS 

FWJf FOR ,1 GHEN C1IPACITr. 

FACTORY, 4th r.:111. Ol<l ~:rirnj Rel. 

P.o. oox 13145-JI, TElmArJ- mAN 

- IG -

f"AX 6692005 - 673362 
TI.X 213850 SSPA IR - 222711 I'OY,\ IR 
TEL 6692001 - 4 



( Mtic Jeif Stoel Co.) 
DI Leaflll lanufactum of Refrigerator, Freezer 
a Alamiiam Profile 

Our Rf'f _ 

l>olr: 

THE STANDARD TEST CONDITION FOR PERroRJIANCE TEST FOR CONPRESSOR 

ARE AS FOLLOtiS. 

TllIS TEST IS UNDER ASHRAE CONDITIONS. 

1- El'APOR.4TING TENPER . .ffl'RE 

2- RETURf9 G,tS TDIPER.;ITt'RE 

3- CONDENSING Tt.'\fPERATURE 

4- A.•tBIENT TEMPERATURE 

5- LIQUID n;,tf PERA TURE 

FACTORY, 4th t:m. Old Y.nrnj Rd. 

P.O. oox 13145- JI. TEtmAN -mArJ 

-23.30C 

320C 

5-l.40C 

320C 

.120C 

- 47 -

FAX : 6692005 - 673362 
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( Narac Joint Stock Co. ) 
Thi Lea" lanuf aclurer of Refrigerator, freezer 
anil Aluminium Profile 

REFHENCE 

1 } DEllTCll ST,t.VIMRDS DIN 8950 FOR REFRIGERATOR. 

2 } I S 0 818i FON llOFSEHO!.D RE'ffllGERATING 1IPPIANCES. 

Our Rrf : 

l>olr : 

3 } INSTITUTE OF STAND,IRDS AND INDL'STRIAL RESERC/l OF IRAN ISIRI 25-1 

FOR llOUSEl/OLD REFRIGERATORS. 

4 } ISIRI 2482 FOR llOUSEllOLD FREEZER AND FROZEN FOOD STORAGE 

CABINET. 

5 } ASllR11E HANDBOOK. 

6 } l'R!NCIPLES OF llEFHIGE:/l,tTION FIW.V nor J.DOSSAT. 

FACTORY, 4th Km. Old Karaj Rd. 

P.o. oox 13145-JI, TEHRAN -IRArJ 
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FAX : 6692005 - 673362 
TLX : 213850 SSPA IR - 222711 POYA rn 
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. ··. . .~~-. ,"rl." .. 

• • 
50 HZ MODEL COMPARISON CHART 

·: 

. ., ' 
·' . 

r--------------.r---------------------r-------r---------...... -..~--- - .. 

. .. , 
' 

COOL'G CAPACITY' INPUT I E.E.R.. I I COOL'G CAPACITY' INPUT I E.E.R. 'RECOMMENDED 
R-l2 MODE:ll (Kcal I BTIJ)/Hr (WATT> <BnJ/W.Hr) R-ll4a MODEL (Kcal I BTIJ)/Hr (WAIT) (BTIJ/W.Hr) MODEL 

1--------~1---------------+-------+-----------~~---- ~-------+------r--------+-----------...... ~ 
VS U AJG 48 I 191 82 I 2.3 , VS 24 LAEG 

VS 28 LAEG 
t--·-- - ----- .. ·-------+-·- - ... -· - . 

43 I 171 
55 I 218 

VS 28 LAEG 

-·. . ----· ----- -·---·~ 

78 
00 

2.2 
2.7 

.. 
vs 28'\JG I ~: 222 I 88 I _ 2.s I~~~ ~~g I·---=~ 

218 

---·-·· _:_ · 

2

·

7 

_ v~-30 LAEG ~ 
VS 36 LAEG n I 288 93 3.07" VS 36 LAEG 

-- -·--
104 3.55 NR 45 J.AEG · 

--· ·- - ~;;~ ·~ L:\;G1--;;-~ 369 VS 36 A.JG 75 I 298 99 3.0 
• 

-VC 45 ~\JG 102 I 405 115 3.5 
'

1
NR 52 LAEG Vl ~5 A.JG 101 I 401 118 3 4 I 113 I 449 119 I 3.77 NTI 52 LAEG 

' 

11 VC 52 :\JG 120 I 476 136 I 3.5 
VL 52 :\JG 120 I 476 136 3.4 

I NH S.~ LAEG I 1:.!4 I 492 130 I 3.79 NR 58 LAEG I 
\'C ti2 :\JG 137 I 544 

' 
144 

~ 
3.8 

V 62 KEG 138 I 548 148 3.7 
I !"'R 1;::i I :\EG I 134 I ~2 132 I 4.03 ~H fi2 l. •\EG 

I 

I 

I 

________ .__. - - . ---------- • I 
V 69 LAEG 

I -···-
I 

V 75 KEG 168 I 667 187 t ~~~. --. ·-·-- --- ·-·-----1·. 
V 80 LAEG . 

__ .:... __ - ._ . .!_,_ . - ·---··- ......... -· ...... -·--·-'-·--·-·--___J-- .. ·-----'··-·-···--·--···· ------. - - - ---·- ------

V 75 LAEG I 
V 80 LAEG 1 

t ( 

•' 

. 
' 
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N. 

KS (Kcal/h°C) 

CONOENSATORI IN TUBO ¢ e 4,76 mm. 

3/16" OD TUBING CONDENSERS 

NUMERO TUBI 
= NUMBER OF LEGS 

VOLUME INTERNO = INTERNAL VOLUME 

RESA TERMICA 
= RATING 

l~~-76 
_., -4-

~rf:) Serie 40-51-476 Series 

A 

B 

N. 

v 

KS 

,._ --'-..) 
"!:.'·" 

A 

13 

N. 

v 

KS 

MODELLO . M9t)EL 

.C0.51-4i'6 <OSt-47' ! 40-5t-176 I 4o.st-476 I 40.Sf-476 l <o.st'476 t 40-51-476 ! 40-51-'761 ""'-5'·476 40-51~ 

06 08 I 10 12 14 I 16. • 18 I 20 22 24 
! 

I ! I I ' I I I 

I 
I 

I I ! ; 

. .(66 466 466 466 I 466 : 466 466 I -166 466 465 
i ; ! I I i I 

267 I 369 471 57:l 674 775 876 I 979 1079 t 17fl I 
I 

I ! I . 
6 I 8 10 : 12 ! 14 16 18 20 22 24 

i ! 
I I 

I 
; 

49.49 
I 

58,78 . 68,07 77,36 86,66 I 95,95 30,!l1 I 40,20 I 

I 
I 105.24 114,5 

I 
i i I I 

I I I i ! 

2,60 3.40 4,15 4,95 I 5,70 ; 6,50 7,25 8,00 8,80 9,55• 
i I i ; 

··-

Serie 45-51-476 Series 
------·-

MODELLO . MODEL 

45-51-476 I 45-51-.:76 4>51-416 l-45.51.416 I .i5.51.41514s.s1.41s ! 45.s1.416 '. 45-~1-476 .: 

06 I 08 10 I 12 I M ' 16 I 18 : 20 I . I I I ! ---

S-51-476 45-51-471> 

22 24 
--------

515,50 I 515,50 515,50 515,50 
! 

515,50 515.SO 51 ti,50 I 515,50 5 

I I 
2G7 369 471 572 I 674 775 876 I 9·19 1 

I 

; 

15,50 515.50 

079 1179 

6 a 10 12 
; 

14 16 18 I 20 I 24 22 
I ! 

33,51 43,67 53,82 63.98 I 74.14 34,30 94,46 104,62 1 
I I 14,78 124 .!J4 

' I 2,90 3,75 4,60 5,45 I 6,25 7,10 7,95 6.80 
I 10.50 9,65 

-----· -
I moc!nlli .II r;oi1-!c11s;11ori :111 fonJo ui;;llo Mino q11elli di normale produzirmf:, gli allri µo:;sono e'l!l•:ro forn1ll !;11 ri
chio!t11 dr.I Gilrmtl. 

Yellow 11111!Nlint?d condcnr.•:rll :ir•: of sl;inrfarcl prndt1•::un. i"hl! othnrr, rn;1y !w !111ppliei on l:u:;lrw•·?rr,' rr:•.J!1.:.;I. 

3 



IRAN POUYA co. c EX. c ~l' ERAL STBEL I 

{ ,... Joint St.t Ca.) 
Th lea6' llmfullnr of ltfritn or. Fnmr 
1111 Alumilium Profile Our Ref : 

Date: 

CONffRSI 1J :JF DOiVESTIC REFRIGERATOR PRODUCTION 

·ilr fLITIES TO PHASE OUT 

: FC 12 AT IRAN rouI:4 co. 

l 10 ECT NO. MP I IR.4 I 94 /403 

'£: QND PROGRASSIVE REPORT 

P ·JDUCED BY E. GH.4FF AR I 

R & D MANGER 
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IRAN POUYA CO .. I -: . ( :j .' :i I' \I 

( Public Joint Stock Co. 1 

The Leading Ma1111fac111rr:r •if f: 1·f n;; '; .;111r. I: · :r. 

and Aluminium rroWr. •Jtrr He i 

SYNOPSIS 

THIS IS TllE SECOND I>flOGRE.'SS REPORT FON THE PROJECT OF ELIJllINATING 

THE USE OF C. F.C R12 FOR T/IE PllODl'CTION OF REFRIGERATORS AND 

FREEZE9S IN IR1IN POl!l'A CO. 

THE PURPOSE OF ELIMIN,ITION OF C. F. C Hl2 IS TO I/ELI' llEDUCE OZONE 

DEPLETATION OF ATMOSPHERE Br REPLACING II. F. C 134A. THE FIRST 

PROGRESSH'E REPORT ft',tS CONSISTElJ VF Pl/i"S/C..tf, DJ.llENSION OF PRODl1CTS, 

TYPES OF INSULATION, DESIG.V ,t,°'D CLCt.:LATIONS, PERFORMANCE, ENERGY 

CONSUMPTION ,1/\'D SELECTION OF CD.'fPATIBLE COi'll'ONl:.'NTS FOR USE OF 11.F.C 

134A IN THE Sl'STEM. 

TllIS REPORT con:Rs ;'/IE DETER~flN1lTION OF C,18INET CONSTttNT. 

S!'LECTION OF COMPATIBLE lOftlPONENTS .4CCORDING TO CAl,CUL1lTION FROM TllE 

FIRST PROGRESSH"E REPORT, TESTING FOUR l'ROTOTrI'ES PER .~ODEL FOil 

FUNCTIONALIT!" AND PERFOR,tf,INCE. 

A COMP!iRlSION EVALU1l1'IVN OF n.:sr RESIJl,TS OF Rl2 ,1ND R 134A IS 

ALSO I vCLUDED. 

- I -

fAf'TOJIY, •11 Ii ~.r•·. • i 1 
' 

I' ' . · 11· '"I). "' .... I '1 ; . '. 



IRAN POUYA CO. ~1·:,_ 1:1··1.1:.\1 ·~ri,, 
( Public Joint Stock Co. ) 
The Leading Manufacturer or pr.fj·:rwr~t11r. In:"· , 
and Aluminium Profile 

INTRODUCTION 

THE llAJN TASK OF FIRST PROGRESSIVE Ht'f'VHT lt~IS TO CALCULATE AND 

REDESIGN TllE REFRIGERATION CYCLE FOR ONE ftfODEL :'?F.FRIGF!lATOR AND ONE 

MODEL FREEZER AND SELECTION OF RIGHT C01VPO~'f.'NTS FOR l-'SE OF R134A AS 

THE REFRIGERANT. 

IN THE SECOND l1ROGRASS REPORT TllE FOLLOlt' I NG STl::PS HA l'E TO BE 

TAKEN TO CARRY OUT THIS PROJECT FIRST IS TO MAKE FOUR PROTOTYPES FOR 

EACH MODEL WORKING ON 11.F.C 13./A. 

THE NEXT STEP IS TO TEST EAl1/ MOD1'.'L FUR FUNCTIONALITY AND · 

PERFORMANCE TO Fi ND OUT IF THE RI GllT SELECT 10.\' OF CO/tf PONENT HAS BEEN 

DONf:. 

IF THE TEST RESULTS DID NOT REACH ff/> TO 1'//E S1',1NDJIRD LEVEL TllE 

OPTIMIZATION OF COMPONENTS HAS TO BE DONE UNTIL ACCEPTABLE TEST 

RESULTS ARE REACHED. 

2 -

----···-·--····· 
FA<vrnllY, .111, ~:1n. ' ' · ' I 

I I I· r 1' 

l' ·"· I'll\ I '1 ·I \I I " 



IRAN POUYA CO. ( F'\. c:Fl\t:P \I. (;TITJ,. 

( Public Joint Stock Co. ) 
The Leading Manufactnrrr of Rr:fri~;~rator. Frrr:;rr 
and Aluminium ProfilP, Our R.-i 

llnlt· 

THE TESTS ARE DONE UNDER STANDARD CONDITIONS OF ISO 7371 AND 

USING CONPUTER FACILITr IN 1HIS FACroRr. 

ALL THE TEST RESULTS ARE SHOlfN IN A TABIJLATED FORM IN THE REPORT. 

TllE RESULTS lfeRE EVALUATED ACCORDING TO ISO STANDARD. 

THE TESTS WNSISTES OF 71/E FOLWlflNG. 

1- CONTINUOUS RUN TEST 

2- CYCLING RUN TEST 

3- ENERGY CONSUMPTION TEST 

4- ICE FREEZ TEST 

5- STORAGE TEMPERATURE TEST 

6- FREEZING POWER TEST 

7- TEMPRATURE RISE TEST 
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IRAN POUYA CO. • i·>~. 1 :r :-.Tl'.\ r (~ ITFI. 

( Public Joint Stock to. I 
The leading Manttfactnrrr r_:I ~~tm~i.;lr:r. fr;··.·-, 

and Aluminium Profile 

DETERNINATION OF THE CBINET CONSTANT C 

THE PURPOSE OF THIS .'IETllOD IS TO DETEHNINF. TllE ACTUAL HEAT LOSS 

THROUGH THE llALL OF A REFIGl:."RATED SPACE. TllTS NETHOD ALSO DETERNINE 

THE QUALITY OF INSULATION lt'HICH IS USED IN TllF. C,18INET. 

THIS HETllOD FOR DETERMINATION OF TllE lt'ALL GAIN LOAD lfORKS ON ONE 

TEMPERATURE CABINET, BUT ON T'iO TEHPER11TURE CABINET BECAUSE OF NO 

INSULATION FOR SEPRATION, DOES NOT lfORK l'ERJ' llELL. 

THE METHOD OF OPER.4TION 

AN INSUL1tTED C.1BINET WITH TllE DOOR SE1tLED llAS PLACED ON THE STAND 

OF HOT ROOM lt'ITI/ MfBH"NT TEMPRATURE OF 3znr AND HAl'ING A ELECTRICAL 

HEATER INSIDE Tllf: C1tlJINt"T. THE DTFFE.'ll,UiCE: IN J'F:MPERATURE OF INSIDE 

AND OUT SIDE AT STEADl' STATE SHOULD BE 2oor THE POlt'ER USED TO 

MAINTAIN TllIS TE.4/PERATUHE DlFFEHANCF. lr'AS flf,t/J IN lt'ATTS. 
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IRAN POUYA CO. 11 1·:':. 1:t:'·!l-:r·'1 

( Plhlic Joinl Slock Co. ) 
The leadi111 Manuracl11rrr or rr.frir1•'rrl1,;r. f rrir:rj 

and Aluminium Profile 

USING THE FVLWllING FVRJIULA 

p 
c = __ _ 

Tz - T1 

C = C-IBl.'ffT COXST . .t.\T 

p = ELECTRIC:tl PO~E/i.' I.\- fr . .trrs 

T1 = . .t,tflUE.\T TE.'IPER . .UlRE 

Tz = /,\'Sr;.,._- TEMPER . ..tTlRE 

FOR SINGLE DOOR REFRIGERATOR .~ODEL FR11F 

I' = 20 ldTTS 

T1 = .1onr 

Tz = sooc 

c = __ _ 
50 - JO 

c = J •• 1.1 1.- IS c .. w1.w:r CO,\'ST,l.\'T 
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IRAN POUYA CO. ~ r·:. ':r·<1 ,. ~, ·; 11Tr 

( Puhlic Joml Stoel C11. ) 
The Leding Manufacht!T:- 1:f P.~~ii·,. ~.1i.;:-. Ir·~,-~ 

and Aluminium Prof ilP. 

FOR UP RIGHT FREEZER NODEL FR9F 

p = 25 f( 

Tl = 3onr-

T2 = sonr-

p 

c = 
12 - Tl 

c = 1.25 ,.. 

HAVING CALCULATE THE CABINET CONSTANT USING 

c = u x ,t 

llur It..; 

11., ... 

U = TllE OJ'ERALL COEFFICIENT OF llEAT 

TRANSMISSION 

A = EFFECTH'E llE1IT TRANSMISSION AREA 

FOB ONE TEMPERATURE CABINET TIIE lfALL GAIN 

LOAD JS Q = c D T 
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IRAN POUYA co. c EX. GENERAL STEfil.. 

( ....... Stllt Co.) • Th L .... llllfaslw• ef llfrileratar, fntzer 
n 11m· . DI Prefie O.r Rel : 

Dair-: 

FOR Tf/O T!."'IPERATURE CABINET SUCll dS Tlt'O STAR REFRIGEIMTOR 

SEPERATE CABINET CONSTANT OF FREEZER CONPARTNENT AND REFRIGERATOR 

a»IPARTKENT CAN BE FOUND AS FOLWll 

C1 =Al U 

Cz = A2 U 

A1 = EFFECT I VE llEAT TRANSFER AREA OF TJIO 

STAR FREEZER CONPARTllENT 

A" = EFFECTIVE IIEAT TRANSFER 1IREA OF 

FRESH FOOD COMPARTllENT 

Q1 = Cl DT 

Qz = C2 DT 

Q = Ql + Q2 
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IRAN POUYA CO. ~ I''~. ( :1:· .. :i--1.: ·,I •;·11 :1 I. 

( Public Joint Stock Co. J 

The Leading Manurachtrr.r 11f P.di·i·wr.11rir. r;: :• ··; 

and Aluminium rrofilP, t•nr fl•·• 

u.,,. 

METHOD OF SELECTION OF C00'.4TIBLE C{)ft[RJNENTS 

1ILL COMl'OKENTS OF REFR/CiE"RATOR ,IND FREEZER //,1VE BEEN DESIGNED 

BEFORE AND THEY ARE ALREADr IN PRODUCTIOA" WITH USE OF Rl2 AS A 

REFRIGERANT. THE ONlY COi'fl'ONENTS NEED TO BE CllANGE:D AND RESELECTED 

FOR USE OF 13:/,1 ARE THE COOLING COMPONENTS. 

IN TllE FIRST l'RO<iHE.:<;s REP()[lT ltll/Cll lr'rtS SUB.'f/TTED EARLIER lt'E 

CALCULATED ALL Tl/£ co•tl'O.\'f:NTS Mm FOUND OUT TllE SIZE OF THEM FOR THE 

USE OF R 131,1 fVR REFR IGER,1TO/l ,l,\"O Fllf.'EZF.ll AS ,1 Rf:FH/ GE.7lANT. 

THE SUMo•tARr OF Tlll::s1:.· Ct1LCULATIONS ARE Sl/Olt"N BELLOlt'. 

SELECTION OF COMPRESSOR 

FOR COMPRESSOR SELECTION TUE FOLLVlt'/N<l CALCULAT/U,\'S llArE TO BE 

DONE. 
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IRAN POUYA CO. d ·,. ,_:1 -~,_,.\I ·:" 1 '· 

( Public Joint Stock C1J. I 
The Leading Manufacl11rl!r "r Rdi i·;~~.;!·::-. fr···· ·;r 
and Aluminium Profiir. 

COOLING L0.4D CALCUL.4TION 

1- ~'All GAIN LOAD 

"11r ltd 

Jin!• 

THE llEAT LUSS TllHUUGH rm; :t',tll VF CA/JIN/ff C:,tN m: C11LCULATE:D nr 

usnc Q = A F D r 

2- PRIJDUCTION LOAD AT FREEZER SIDF. AND ,ff FRESH FOOD SIDE. 

3- AIR Cll11NGE LOrlD lff OPEA'ING Tl/E' DOOR. 

All AlJOl'E MENTIONED WADS llAl'E BE£,\' CM.CUf.ATED IN THE FIRST 

PROGRASS llEPORT. SUM,V,tTION VF 11LL /.V,tDS TS TllE CAPACITY OF 

COMPRESSOR FOR THE P11RTICULAR HEFHIGER,ITOR AND FRt"EZER. 

WE ARRil'E."D 106.8 Kr.If./// FOR llf.F/l/GF.R,tTO/l ,I.VD 160 KCAL/II FOR UP 

RIGl/T FREEZER. 

FROM !.f,!NUFACTl'RE' COHP/lESSOR T,1/JLE WE SEU:cr COMPRESSOR WITH 

COOLING CrlI'ACITI' OF 110 KCM,/11 FOR RF.FIUGF:R . .tTOR AND 167 KCAL/H FOR 

FREEZE/l. 
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IRAN POUYA co. ' EX. GENERAL STEEL • 

( ,... Joilt Stact Ca.) 
The L~ llllllfatnr of lefrilerator, Freezer 
..... Profile 

SELECTION OF CONDENSER 

• 
Oar Ref : 

Dotr: 

CU.VDE.VSER WAD IS CALCUL,ITEIJ BY 111:.il T THANS~ll SSON COEFFICIENT 

NETHOD USING FOLLOWING FORMULA. 

QcoN = QCON t QINP - QD 

QcoN = CONDENSER LOAD 

Qcon = COMPRESSOR C11PACITY 

Q1 Np = COMPRESSOR INPUT POlfEH 

QI> = AMOUNT OF HEAT DISSIPATED FR01V 

COMPRESSOR SHELL 

<JD = ,1 U D T 

Au = (0.1911 t 4a"£T3)A 

,t.VOTllER •'IETllOD FOR CALCULATION OF CONDENSER LOAD AND SEL/£CTION 

USING R13-1A IS TO FIND KS VALUE Wll/Cll IS INTRODUCED Bl' CONDENSER 

.ttANUF ACTURER. 

Q x 1.25 
KS =----

DT 

PACl'ORY, 4th Km. Old Karaj Rd. 

P.O. BOX 13145-31 t TEHRAN - IRAN 
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IRAN POUYA co. (EX. GENERAL STEEL. 

( ,... .laiat Stael Co. ) 
Tiie Leadial llBfacbnr of Refriprator, Freezer 
am Alllllinium Profile 

Q = C01tlPRESSOR CAPACITY 

KS = COEFFICENT OF 11&1T TR,tNSNISSION 

DT = TDIPRETURE DI FFERANCE 

I.25 = RATIO DIFFERENCE IN ENTllALPIES OF 

;xJNDENSATION AND EVAPORATION 

SELECTION OF EVAPORATOR 

Oar Ref · 

Dale: 

FOR CALCULATING EVAPORATOR SIZE TllE FOLLOlfING FORMULA. 

Q =AUDT 

Q -' EVAPORATOR CAPACITY 

A = S:JRFACE AREA 

DT = TE.'MPRETURE DIFFERANCE 

U = OVER ALL llEAT TRANSMISSION 

COEFFICIENT 

- 11 -
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FACTORY, 4th Km. Old Karaj Rd. 

P.O. BOX i314S-Jl 1 TEHRAN- IRAN 11..X : 213850 SSPA IR - 222711 POYA IR 
TEL : 6692001 - 4 
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IRAN POUYA co. (EX. GENERAL STEEL I 

( ,... Jaint Stoct r.a. ) 
The LeU111 lmfaturer of Refrilerator, Freezer 
1111 Alumiium Profile 

TO FIND U FACTOR 

1 

u = -------------
1 1 

---- + ---- + ---- + ••••• ---- + ----
F1 K1 Kz KN FO 

Fl = CONVECTION COEFFICIENT OF INSIDE SURFACE . 

FO = CONVECTION COEFFICIENT OF OUTSIDE SURFACE 

K = THERMAL CONDUCTfl'ITY 

X = INSULATION THICKNESS ,tND OTHER .ttATRIAL 

• 
Our R~f : 

Dal~: 

HAVING CALCULATED AND SELECTED ALL THE COMPONEANTS lt'E CAN MAKE 

PROTOTYPES AND TEST TH£tf IN TllE //OT ROOM. THE TEST RESULTS NILL Sl/Olf 

THE PERFORMANCE OF THE PROTOTYPES. 

FOR OPTIMIZATION AND BETTER PERFORMANCE lfE NEED TO CHANGl!.' THE 

SIZE OF SOMK COfllPONENT AND TEST THEM AGAIN UNTIL lfE REACH HIGllER 

PERFORMANCE. 

TIIE CO:.fPRESSOR MANUFACTURERS ALSO GIVE GUID LINES lt'l/ICll CAN llELP 

TO SELECT THE RIGHT COflfPATIBLE COMPONENTS. ON THEIR LABRATORY TESTS 

TO FIND THE BEST RESULTS WILL SHOW NECESSARY CHANGES IN THE COOLING 

SYSTEM. 

FACTORY, 4th Ka. Old Karaj Rd. 

P.O. BOX 13145-311 TEHRAN - IRAN 
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IRAN POUYA co .• EX. GENERAL STEEL ) 

( Pulllic Joint Stoel Co. ) 
The Leafq lllnufactunr of Refri1erator, Freezer 
ml Aluminium Profile 

• 
Our R~l : 

Doll' : 

THE PROTOTYPES ARE /ltADE BASED ON THE COMPONENTS lfHICH HAVE BEEN 

CALCULATED IN THE FIRST I'ROGRESSIJ'E REPORT USING R 134A AS THE 

REFRIGERANT. 

TllE JIINOR CHANGE COJIPARED ro PBEVIOllS SYSTEll ARE AS nJLLOJI. 

1- CABINET INSULATION THICKNESS BY POLYURETHAN FOAJI IS AVERAGE 40MM 

FOR REFRIGERATOR A.VD 60MM FOR FREEZER NO C/IANGE IS NEEDED. 

2- COMPRESSOR POlfER 1/6 /IP ANO 1/4 HP IS THE SAME AS BEFORE 

3- TllE SIZE OF EVAPORATOR I/AS NO CHANGE. 

4- CAPILLARY TUBE INCREASED 10% IN LENGTH. 

5- MAKE CONDENSER SLIGHTLY BIGGER. 

6- LARGER DRIER SIZE BECAUSE OF SENSITil'ITY OF COMPRSSOR OIL TO 

HUMIDITY AND USING DIFFERENT GRADE OF MOLECULAR SIEVE LIKE 

X/17. 

7- AMOUNT OF CllARGE OF llFC 134A 10% LESS Tl/AN THAT OF R12 SYSTEM. 

THE PROTOTYPES lfERE TESTED IN TllE I/OT ROOM FOR PERFORMANCE. THE 

RESULTS WERE SETIS:ACTORY ON SEVER11L TESTS. FOR BETTER PERFORMANCE 

SMAL CHANGE ON CAPILLARY TUBE LENGTH IS NEEDED TO BE DONE. 

IN TllE CASE OF ENERGY CONSUMPTION SOME Cl/ANGE IS NEEDED TO BE 

DONE ON THE COMPONENTS TO GET LOWER ENERGY CONSUMPTION. 

PACl'ORY, 4th Km. Old JCaraj Rd. 

P.O. BOX 13145-311 TENRAN -IRAN 
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FAX : 6692005 - 673362 
TLX 213850 SSPA IR - 222711 POYA IR 
TEL : 6692001 - 4 



IRAN POUYA co. c EX. GENERAL STEEL ) 

( Pultlic Joint Stoel Co. ) 
The LeaiDJ lanufuturer of Refrigerator, Freezer 
1111 Aluminium Prof de 

PREPR.4TION OF TRIAL TEST EQUIPMENT 

• 
Our R~f : 

Doll' : 

FOR THE TRIAL TEST U.N. IDO. I/AS SENT SONE EQUIPMENT FOR THIS 

POURPOSE JfHICH ARRIVED IN IRAN POUYA CO. RECENTLY. 

TllIS EQUIPMENT CONSISTS OF. 

1- CHARGING MACHINE FOR USE OF Rl34A. 

2- EVACATION PUMPS. 

3- LEAK DETECTOR FOR Hl34A. 

THEllE ARE SOME EQUIPHENTS AVALBLE IN IRAN POUYA FOR TRIAL TESTS 

ALREADY. 

1- COMPUTER BECORER FOR DIFFERENT TEMPERA:'URE AND PRINTTNG FOR 

EVALUATION. 

THE COMPUTER HAS CAPABLITY OF RECORDING llIGHT SIDE AND LOii SIDE 

PRESSURES. ALTHOUGH Tl/ERE IS A DRY AIR SYSTEM IN THE ASSEMJ;LY LINE 

BUT TO BE ON TllE S1IFE SIDE FROM MOISTURE POINT OF VIEW NE USE N2 GAS 

FOR FIRST CHECK OF LEAKAGE ON THE BRAZED POINTS. 

FACTORY, 4th Km. Old Karaj Rd. 

P.O. BOX 1314S-311 TEHRAN· IRAN 
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FAX : 669200S - 673362 
TLX : 2138SO SSPA IR - 222711 POYA IR 
TEL : 6692001 - 4 



IRAN POUYA co. c EX. GENERAL STEEL. 

( Ml& Joint Stock Ca.) 
The Leading Manufacturer of Refrigerator, Freezer 
and Alumiium Profile 

TENPERATUBE TEST PROCEDURE 

• 
Our R~f : 

Doi~: 

,tLL TESTS ON PROTOTYPS ARE DONE UNDER ISO STANDARD 7371 AND 

ACCORDING TO ISO REFRIGERATORS ARE CLASSIFIED IN THREE LEVELS. ONE 

STAR TflO STAR AND THREE STAR. 

THREE STARE CABINET HAS TO KEEP AVERAGE +soc FRESll FOOD 

COMPARTMENT AND -JBOC IN FREEZER SECTION, IN TlfO STAR -12oc AND IN 

ONE STAR -6oc FREEZER CLASSIFIED IN TllREE STAR AND FOUR STAR, 11/IICll 

lfEANS THREE STAR IS CAPABLE OF KEEPING FROZEN FOOD -18°c AND FOUR 

STAR IS CAPABLE OF FREEZING FRESH FOOD TO -J8DC IN THE CASE OF IRAN 

POUYA REFRIGERATOR IT IS IN CLASS OF TWO STAR AND CLIM~ .'E CLASS IS 

TROPICAL. 

TllE TEST CONDITION ON TllE PROJECT IS AS FDLWJIS. 

1- AMBIENT TEl:PRATURE +32oc AND 43oc 

Z- T£~PRATURE OF FREEZING COMPARTMENT -12oc 

3- FRESH FOOD COMPARTMENT TEMPERAURE BETWEEN ooc TO 10oc 

4- CELLER COMPARTMENT TEMPERATURE BETllEEN soc TO z 4oc 

/ 

FACTORY, 4th Kii. Old Karaj Rd. 

P.O. BOX 13145-311 TEHRAN- IRAN 
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FAX : 6692005 - 673362 
1'LX : 213850 SSPA IR - 222711 POYA IR 
TEL : 6692001 - 4 



IRAN POUYA co. c EX. GENERAL STEEL I 

( Public Joint Stoel Co. ) 
The Leading lanufacturer of Refrigerator, Freezer 
and Alumillium Profile 

S- EVAPORATING TEMPERATURE -23.3oc 

6- CONDENSING T!JfPEHATURE +55or 

7- G1tS SUI'ER11F.1IT TEHPERATU.'lE TO 32oc 

• 
Our R~f : 

Dolt> : 

TEST PROCEDUllE lf//IC/I CWfl'LY lflTll ISO 7371 AND ISO 5155 AHE AS 

FOLLOffS. 

CONTINEOUS RUN PERFORMANCE TEST 

IN '!'HIS TEST T!IE AMBIENT TEMPRETURE IS KEPT 43oc. THE THERMOSTAT 

IS SHORTED AND NO TEST PACKAGE IS INSIDE CABINET. 

rm: THERMOCOUPLES ARE PLAC!'D INSllJE CABINET ACCORDIAG 1'0 ISO 

STANDARD. 

Till.' REFRIGEHATO/l IS RUN FOR 24H AND COMPUT!'R WII.L RECORD ALL 

CONNECTING POINT TE~IPRETUR~ EVERY MINUTS. 

PACJ'ORY, 4th Km. Old Karaj Rd. 

P.O. BOX 13145-311 TEHRAN- IRAN 
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FAX 6692005 - 673362 
TUC 213850 SSPA IR - 222711 POYA IR 
TEL 6692001 - 4 



IRAN POUYA co. c EX. GENERAL STHEL • 

(Mlil"* w Ca.) 
Tiie L._ ......., af llf1"'91tor, Freezer 
ml Amina Prafie 

5- EJ'APORATING TEMPERATURE -23. 3oc 

6- CONDENSING TEMPERATURE +55oc 

7- GAS SIJI'ERllEAT TEMPERATURE TO 3zoc 

8- LIQUID SUBECOOL TEJ•IPERATURE TO 3zoc 

'}- AMBIENT TEMPERATURE 3zoc 

• 
O.r R~f : 

Dalt' : 

TEST PROCEDURE lfHICI/ COMPLY llITH ISO 1311 AND ISO 5155 ARE AS 

FOLLOlfS. 

CONTINEOUS RUN PERFORMANCE TEST 

IN THIS TEST THE AMBIENT TEHPRETURE IS KEPT 43oc. THE THERKOSTAT 

IS SHORTED AND NO TEST PACKAGE IS INSIDE CABINET. 

THE THERMOCOUPLES ARE PLACFD INSI.tJE CABINET ACCORDING TO ISO 

STANDARD. 

THE REFRIGERATOR IS RUN FOB 24H AND COMPUTER lfILL RECORD ALL 

CONNECTING POINT TEMPRETURE EVERY MINUTS. 

FACTORY, 4th Kii. Old ICaraj Rd. 

P.O. BOX 13145-311 TEHRAN- IRAN 

- lG -

FAX : 6692005 - 673362 
TLX : 213850 SSPA IR - 222711 POYA IR 
TEL : 6692001 - 4 
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IRAN POIJYA r.n ... 
( Puhlic ,Joinl ~Ind !>; : 

The Leadin~ rt.11111r.1r:!w .. , 

a111I Al11ininiw11 i' rl'i !'·· 

! :·".I · ii : I 

, ..... 

WHEN TllE REFRIGER11TOR CAME TO P:E,wr ST.HF. CONDITION THAT ME11NS 

FURTHER RECORD 1tll 1tRF. TllF. S,l.'1£, JO·: Gt:T TllE llf:CORD ,1FTER UH. 

AT TllIS ST,l<.iE THE RESHT SHOlt'S TllE CVOU.VG CAPACITY OF 

REFRIGERATOR. 

NOW TllF. ErM,U,1 Tl ON IS DONE. 

I CE FREEZ TEST 

IN TlllS TEST rm: CONDITION TS TTIE S,1Mf.' ,ts CONTINEOUS RUN TEST 

THAT ~fE.'ANS 11."EEPI NG THE ,t,ttBJ ENT TE,'ff'ERATURE .f3"'. 

TTIEll/+IOS1'1l1' JS :i/IV/iTE/J .l.\'/J rm: ICE TR:ffS l!U·: flf.l.f,'/J 11'/T/I lt',ITF.H AT 

30"r TE.WPRATU/lE 1IND PLACED IN Tllf..' fllf:E:ZEU 81/JF. 

PUTTING Tl/E TllER.4fOCOU/lf,f:S TN TllE lt',ITF:R ,1,vn I/UN Tl/!' REFRIGER11TOR 

l!NT IL TUE TEMl'ERF.Tl'llE OF fl'.I TER RF:, tr// - ;nr T J.4fE TO REACH - iM' IS 

C1ll'i1Cl rr OF I c;; FllF.l:'Z IN(; ()/-' UfFIU Gf:,'R,IT<Jll. 

- I 7 -
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IRAN POUYA CO. c EX. t:I-:Nl·:Hl\1. llTJ-:EI." 

( Pulllic Joint Stock Co. ) 
The leadi" Manufaclurer or Refrigeralor, Frer.zer 
and Aluminium Profile 

CYCLING TF:ST (CLASSIFICATION) 

Onr Hri 

llnh· 

IN THIS TEST T/IE ROOM TENPRATURE IS KEPT AT 43oc AND THE 

THERMOCOUPLES PLACED IN R!"FRIGERATING PART AND TESTS PIECES IN THE 

FREEZER PART ACCORDING TO ISO STANDARD. 

THE THERMOSTAT IS POSITIONED SUCH AS REFRIGERATOR AFTER RUNNING 

AND REACllING THE STEADY STA1'E CONDITION TllE TEMPRATURE OF lfORNEST 

TEST PIECE IN FREEZE.'l SIDE FOR TffO STOHS BE -12oc AND IN 

REFRIGER11TOR SIDE AVERAGE BE +5°c + 0.5 TllIS CONDITION MUST BE 

ACHIVED THAT THE PERCENTAGE OF lr'ORKING IS NOT HORE THAN 80% 

- tR -

-------------------· ·- --------------
FACTORY, 4th Km • o Id K 11r :1 j f<' d . 

P.O. oox IJ145 ll 1 l(f1B1\i'- lllJUJ 'fl\ ,, ... ,. ~;<.;J'i\ II! - 222711 l'OYA JR 
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IRAN POUYA CO . • EX. CENEIV\1. t\Tt-:EJ. p 

( PDlic Joint Stock Co. ) 
The Leading Manufaclurer or RefrigeralPr. r fr.P.1er 

ml Aluminium Profile 

ENERGY CONSIJNPl'I ON TEST 

• 
Our H.-1 

lt.Jh· . 

IK THIS TEST TllE ANDIENT TEMPERATURE IS 32oc A.VD THE PROCEDURE IS 

EXACTLY THE SANE AS crcLJNG TEST. 

THE THERMOSTAT IS REGUL11TED IN PLACE fi/IERE REFRIGERATOR AFTER 

RUNNING AND REAC/llNG .TllE STEADI' STATE.' CONDITION THAT THE 

TEMPERATURE OF MORMEST TEST Pl.ECE IN FREE'ZER SIDE BE -12or. · AND IN 

REFRIGERATOR SIDE BE +soc 0. 5 ING T/llS STAGE THE AMOUNT OF 

ELECTRICAL ENERGY CONSUMED IN 2411 IN Kiili BY THE REFRIGERATOR IS THE 

ENERGY CONSUMPTION OF THIS UNIT. 

- 1 !J -

.... _ ··- ..... , .... __ .. - ~ ------·- ---- .. 
. ·-·-·-----------FACTORY, 4th f.:n1. fl I rl ~·"I 1 I hi I\• · · ',,,,.., '':I lf,J 
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IRAN POUYA CO. 'i-:x. t:F!-!FH:\I. <;Tn·:t. · 

( Mlic Joint Stock Co. ) 
The Leadirlj Manuracl11rer of RP.rri~rralor. f n11w:r 

and Aluminium Profile 

STORAGE TENPEP.4TURE TEST FOR FREEZER 

• 
ll11r R~I 

....... 

IiV THIS TEST TllE AllBIENT TENPEllATURE IS -13or RUNNING THE FREEZER 

l''OR 24HR liITHOUT ANY TEST PACKAGES UNTIL TO lt'F. REACH EQUILIBRUK 

CONDITION. 

PUTTING TEST PACK,tGES (25KG TEST PIECES FOR EACH 100 LITRE. 

VOLUME) lf'HICH ARE ALREADr AT -JBO<: IN THE C,18/NET AND CONNECTING THE 

THERMOCOUPLES. AFTER 24HR Tl/ TEMPERATURES OF TEST PIECES SllOULD BE 

A-EPT BELOW - JBOC WHICH IS THE STANDRD LEl'E/,. 

PREEZI NG IU~ER TEST FOR FREEZER 

IN Tiils TEST T/IE ABBIF.NT TEMPERATURE IS 32or: RUNNING FREEZER 

EMP'IT FOR 24/IR TO REACH EQUILIBRIUM CONDITION, PUTTING 4. 5KG TEST 

PIECES FOR EACH 100 LITTERS VALUHE 1IT 32"<" T!~'IPERATURE ACCORDING TO 

ISO STANDARD. 

Tiit' Tllf."'MOCOUPLES 1lRE PLACED IN TEST Pl F.CES 1IND 1lFTER 24HR Tl/E 

TEMPERATURE OF TEST PF.ACES SHOULD GO UNDER -l81t 0 c llHICH SHOii THE 

FREEZING POWfJi OF FREEZER. 

FACTORY, 4th~'" " 1 ·1 I 

. I I f' l ~ •I 
p. 0. flOX 11 l :i. l ' J I 1 I''' \ .. 

I 11 II 

- zo -

I ' 

I 1 ... 

It' 
' 

•. I · " I p , .~ 22 7 11 I~ lY ,\ Ill 
' I 1 ~ 

I 11 I II I 



IRAN POUYA CO. r E':. ( :ENl·:r:,\J ~TIT!.· 
( Public Joint Stock Co. ) • The Leading Manufactur ~r of Refrig~ralnr. r rr 11 .r~r 
and Aluminium Profile 

TFJPER!.CUER RI SE TEST FOR FREEZER 

Our Hrf 

llnlt· 

IN Tl{IS TEST Tl{E AMBIENT TEMPERATURE IS 32or. llAJ'/NG Tl{E FREEZER 

lt'ITH TEST PIECES AT -JBO··. TURN THE f'Oft'EH OFF ,tND RECORD THE TINE 

UNTIL THE lt'ORNEST TEST _.,!f:CE RE,tC/IS -9°r. Tl/IS !'Ell/OD WILL SHOlt' THE 

QUALITY OF FREEZER. THE LONGER T/l/S l'ERIVD THI:.: IJETTER THE QUALITY. 

- 21 -

FACTORY, 4th ~:m. 'I·! 1 1 1 1 !'ii. I \ I \I 1 \ I, ' ' t ( l ,~ 

P. 0. JIOX IJ I :i ', r I 11 ,, " • 1 I ' ' " "J 
llf '"''' ... 1.,1, ., 

I I. · 1 • 1 • .• I·\ J p 
111 ') ,11,1 
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IRAN POUYA CO. r E'~. CE0:1·:1·!1\f. l.iTt:l-:1. 1• 

( Public Joinl Slock Co. } 
. • The Leading Manufacturer of Rr:frigP.ralor. f rc!!m· 

and Aluminium Profile 

OP'fIMIZATION PLAN 

llur Hrf 

THE REFRIGERATOR ,IND FREEZER lfllIC/I I'llO/Jl/CED BY NElf DESIGNED 

COMPONENTS FOR R 134A AND TESTED SEJ'ERAL TIME THE RESULTS lfITH KINER 

OPTIMIZATION ON CAPILMRr TUBc.· ffHERE SATJSF11CTORY. 

THE PRODUCTION lt'ILL START lt'JTll NElt' - DESIGN BUT, THE OPTIMIZATION 

PLAN lflLL START ON THE NEW PRODUCT. SOME STCJDr IMS 1ILRE11DJ' lJONE FOR 

OPTIMIZATION. THE 11REA OF STUDJ' ARE FOLLOWS. 

1- STUDY TO RE:DUCl':G T!IE AMOUNT OFREFRIGEflr1Nf Cl/ARGE J.V T/IE SYSTEM 

BY REDUCINf' THE NUMBER OF CHANAL IN rm: RULBOUND EVAPORATOR 

AND LENGTH OF CONDENSER IN REFRIGERA1'0R. IN THE FREEZER 

REDUCTION ON THE LENGTH C1F EVAPO.>ATOR TUBE. 

2- STUD}' ON TllE DOOH GAS/I.ET DESIGN TO REDUCE TllE AIR LAY.11GE AND HEAT 

TRANSFOR TllROUG/I THE GASKET CHANGING TllE MAGNETIC STRIP 

DIMENTION AND INCRE,tSING 1'/IE M1lGNETJC POWER. 

3- A MAIN TASK OF OI'Tlftf/ZAJ'ION PLAN IS hECUC/NG ENERGY CONSAMPTION 

FOR Tl/IS iY.JURJIQS 1'/IE WORK //,tS BEEN DONf.: 1'0 INCREASE THE 

INSULATION THICKNESS A.VD QUALITL 

FACTORY, 'Ht~ t."l '11.i ; " • 1 I'd 

I;,,, .... , I~,'(). I l/lX I 1 H ', II ' ,' I I 1 . I \. ' Ir I ' 'I 
l/\11 

- 22 -
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IRAN POUYA CO. (I·:~. ( :1·:~1·:1.~ ·\I. ~TIT!.' 
( Public Joint Stock Co. ) 
The Leading Manufacturer oi RefriQr.ralrir. f rr11:F.r 
and Aluminium Profile Our lfpf 

....... 

ENARGY CONSUNPflON EVALUATION 

THE ENARGY CONSUMPTION TEST C11RRIED OUT ,ICCORDING TO ISO STANDARD 

ON REFRIGERATOR :IND FREEZER. THE TEST AT 32oc AMBIENT TEMPERATURE 

LOADED lt'ITll TEST PACK11GES. THE TllENMOST11T IS REGULATED TO A POSITION 

TO GET STANDARD TEMPRETURE FOR TWO STAR REFRIGERATOR AND THREE STAR 

FREEZER. 

THE ENARGY CONSUMPTION OF TEST RESULTS FOR REFRIGERATOR AND 

FREEZER ARE AS FOLLOW. 11MRIENT TEftfI'ERTURE 32"<' 

FOR REFRIGERATOR 

I- MEAN TEMP. OF FRF.'Sll FOOD SECTION 5nr 

2- FRE£ZER SECTION -12or 

3- ENERGl' cm;sc:.tf PTION 1. 8 Klt'/2411 

FOR FRt.":"ZER 

1- FREEZER CABIEN TEMP. -lB"r. 

2- ENERGY rONSUftfPTION 2. 5 Klt'/2411 

NOTE. 

IN THE OPTIMIZATION PL11N BY INCREASING THE TllIC/IKN£SS OF 

INSULATION THE l'ALUE OF Et¥1tRGl' CONSUMPTION WILL REDUCE. 

- 23 -

FACTOPY, 4th Km. I ·l·I f '' 'I ' I. ' \. t.1' . . 111,,1 
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IRAN POUYA CO. c 1-:~~. ( :t·:NEl~i\l. ~TITI.. 
( Public Joint St~ck Co. ) 
The Leading Manufacfurer of RcfriqP.ra!nr. f rcr.;r,r 
and Aluminium Profile .lnr llri 

]'nit· 

N12 ,UD R134A REFNIGEHAAT TEST SllEETS El".4LUTION HEJif EW 

<.WJl'f.HI NCl l'llf. ff.:>f lil:Sll1S OF Nl:."f-1i'ILf..11',liUU ,1.\/J FHl:."J:.Zl:.H USJNG HU 

Al\'D RJJ.J..t 11,H"JMi Tiil" S.-llll:: fJ:,SJ' CU.\'LJJT/UA. 

JJUU TU IJ/ Ffl:IU.,\Cl:.. UF J/11:.H,\IUUL\,\,l/J C l'li<J/'Ui'l I f.'S llf.Tlt"l:.};N llFC 1 J4A 

,l,\U CFC 12 ALJOf!J' W-J;i:t Cl/',\CJJT WWI' /1,1:; :>I/Uh,\ ,If -::.:J.J' 11 ,!NU 2U 

-JU% 1\f -JU"' k/11/UU .Ul SISJ'f.lf lf()[J/f/Ll/'f();L ,IJ-/f./l CllANCllNCl 1111:. 

::ffS1'tN CU,llftl:\l..\JS .l.\U :I/JUI'/ J.\(j IV J:J.111 111/S C,l/'.111 }') JJHUI' Hl:.L'VC.:l=.' JV 

Ml .\JfttuM. 

rUWI DJ:.Ji'(j) c.V,\Sf llJ'J'J U.\ /'(}/ 1\f UF 11 t.lt I A· 1111:. (}/'fl,,, JLl:.U ::;} sn.•t UI: 

HlJ./,1 1111.'i ,\()/' mA.11 U/HtU , .. , Ill 1u:.: Sl.'i/UI. 

UA li'l.iLI SL'>lt.N /Ill: 11::;,J .':i/IUll /.CJl•l-.U /f .. 'il'/:,Ji,lll'li't LJ,\ UJSCJl,1J(Cif: 

Lll'i/:, 11:\V II.%. 1-Uii' _{/:t!C/IJ,\(j JU U/U,JlllilM CU,•OJIJU,\ /,') :iLluH/ll lUMitH 

:I ftlllll; II/· C1J,llJ'1IUJSfJ,\ /.') l.\C/.1/Jl:JJ. 

- ll -

---------··---· - .. -·· ·- .. ··-. ---·----·-··- ...... 
FACTORY, 4th t:ni I" rJ • , ' I I I I ·I I \. I ,,,, 
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IRAN POUYA co. ( E'~. Cl·:i\!t:H:\f ~Tl-:l·:I .• 
( Public Joint Stock Co. ) 
The leading Manufacturer of Rcfrig1?ralnr. r ri!i'.;rr 
and Aluminium Profile 

R - 134A , R -

EVAPORATING PRESSURE(-25oc) 
CONDENSING PRESSURE (550C) 
ENTHALPY Hz -25oc132or 
ENTHALPY lh 55or LIQUID 
ENTHALPY DIFFERENCE llz-lh 

COMPRF.SSOR CAPACITY 
MASS FLOW 
GAS TEMPERATURE (INLET) 
SPECIFIC \'OLUME 
VOLU~i FLOW (INLET) 

INLET CAPILLARY TNBE 
SPECIFIC VOLUME 
VOLUME FLOW 

, 

ENTHALPY lh ,55or. LIQUII> 
ENTHALPY HJ,32oc LIQUID 
ENTHALPY DIFFERENCE 

12 

CAPACITY WITll SUB-COOLING TO 3oc: 
MASS FLOW X ( 112 - llJ ) 
CAPACITY WITHOUT SUB - COOi.ING: 
MASS Fl.OW X ( 112 - 111 ) 
PERFORMANCE RELATION(llz-113) /(112-lh) 

- 25 -

------· - ... - .... ·-- .. -----.··--·-··-- ·-- -·· .... 

BAR 
BAR 
KJ/KG 
K.T/ti.G 
K.J/KG 

w 
KG/II 
Of' 

M:l/KG 
M3 /II 

or 
OM:t/KG 
OM:t /II 

KJ/KG 
K.J/KG 
KJ/KG 

K.1/11 

KJ/11 
KJ/11 

Our Rrl 

llnh· · 

D - 12 R -134A •• 

t.237 t.067 
1:j.66 11.912 
373 431 
25·1 279 
113 152 

95 R7 
2.87 2.06 
94 84 
0.2 0.28 
0.57 0.57 

55 55 
0.841 0.927 
2. 41 t.n 

251 279 
231 244 
23 35 

·107 .5 385.2 

341. 5 313.l 

FACTORY, 1th ~:111. '"''I,, Ii l'rl, ! . '. ' . ' •, ,. '·. '· . ' 1(,,1 

11 ·-:, • ·• · 1 •.• 1·\ IP 2'!2 ·11 PO~'A JR 
' ' ··1·l"1 /\II 11 1

"" r.o. ,flox,, 1.ll·l'i 1,1,1,I J,111n1.; ·· 11\u 



HOT R001\l rcST ~ ~ 
I 

l 

---~-~~~~C~o_n_t_in_e_o_u_s~R~u_n~P_e_rt_o_r_m_a_n_c_e~~~~~-~~===:i: 
: 

II 
L.-l 

Tast f!umb~:- Hl -~(t.519R.Df 0 

Produce Nam.:! I R~ir.9~rawr 
Product !~t:tt:f"!I Rt--f1-F 

i 
product. Capacicy :no Lil 

I 

Com.~r~-st:-r M.~me I ~=-;~ $':'_ - ·- . 
-~ompresor ;~?n~I I •'V~2g.l-\cG 

Corrmre>.<;nr P<w1<>r-T116 .:.JP ; 

C • - I I • ! ompresor <.,ufltm! 1 ;" ; 

-ihirmost/>osir;on ·1 · 1: 

"''!!'.'!us_L I yµ_e___ s~rni Auto t 
Tora/ Test Tirrie I 24 flour 

r"-.--.--tA 
..:>di 111-'l::I I 

--- ·--· -·----- - --. 
• Ambient T~mp~r2ture 1~3 C----- - --i 

:· - . ·==--=-=--=- ::-=-::-~ __ - -: _J 

'Jolt~']e fre·::·i,ncy i220 V 50 Hz I 
I 

. ;·.:ctor curr•Jn~i:>ower j1.1 A 
-..,~--~-r .:..,.::.-:::;. :;;;:..__:__:.-__ · t .... ~c'·.:=-· ~-. _-- - '··--·1 rtfter 24_hour continP.uliS RUN 
-~ :_-:_::_•_·-~~~-~ •" .. ~·-·:::~:~ --- _ __ I '-'UllUO~o·•~ " 

I 
I r - ------- - - -·-, 

; :_:':~;>•~~- :'\ir _J~23 '?~ _ .. _ _ ~ the RESULTS are satisfactory 
, ... .,,""in ..... n1n ·rn~hr'"'·"11r~ I . - - . I l 
-~::·-~-~-~·· __ ·_:·~:.:.r::._:-.::.~--:_L_ __________ J 

· C;;-:.-,:-r TP'T'!"r~t•I!"'? !?:5 C 1 

: __ : ___ .. - ---------L---- ii 
To•-11 T!><:t Tim~ l'H hr 

-· "'7 .... .,., _. _ _. 1--------·· __ _J 

ii:l'~ (:>t:H't >> sst) I 

'. !•_m_e_(_~_s~_>>_r?_P_n_rt_) __ ,__ ______ ~ I 
' Energy Con~umption 11 ,, ~---·-r--- -~~ 

I. 

0 0 

I 
I 
I 

I 
I 

-----· ·---·-··. -·-----·-. ·---..... 

, I 
' ' 



i1-:iru'l POUYA Co. HOT ROOrA Ti.~ST ~ ~ 

:I Contineous Run Performance · 
.----------_J 

Samp~l 2 

: ~ient Te~?arature '43~·-==-J I 
·Volt:;.z;e frequ~ncy l220V sai-iz-- -i .. 
i ~i::e;:ta92 •;;ori<mg jConti1,.ous I 
i::vaprJtor /\ir 

' 
-25 c ;-----1 

Cn!:lin :,:eari TemprJture r~-'-'-~-=-=-=~1 

Crisp-::-r Temprature 1.9C I 
'----

_____ J 

:rct::il T~st Time 24 hr I 
~--:. .--=--=-:..~==·=:;:.=__:.::.,;.:_;.:::,;....: ..... :;.;:.;_-:-~-

·Timi!: {s::-irt .... > :;st) I 
•Tim"' (s~t >> r":?port) 

i--·=---·--.'--.• ·-~==' 

;~nergy Cn11sumption 
I - -I 

'•• t "/" d' T I ~ ••. o or. in 1ng. emp. 
I =.:-._--.~- ..;..:.· •· ;·.~ :··: ·-~=::::· '::~ -.·.-- :--·-· -..;_~-•. =:."":~.::;::,-;::=: 
1Cornp:-1?$:>0r top t-i?rnp. 103 C 
I • ·-

:Concfon!'.r:r int Pt ~cmp. 109 c I 
-... ·-- ·- -·------------
C(•r.·!rP:·:'!r nit ~t?"1!J. 57 C I 

im~~~~~1~~ 

Test NumbC>_.- H7 4C61:JLD10 I 
Producr Name Refri;;er.::.ror 
Product fAodel RF-H-F 
product Capaci{'/ 320 Lit I 
Compresor Name TECUl.TS:=H 
Compresor Medel AEZ 135-3 
Compresor Power ·:;5 H.O I 
Com,oresor Current 1 A 

' 
i 
i I 

Thermost. positicn 1' 
Therrnost. Ty:.:.~ ---,· Scrr.i AL;to 

Total Test T:rne 24 hour 

---+-----i 
.~--j 

Rec_o_r~d~N~o~~~~-r---~~~- J 
Exam-state I 

the RESULTS are satisfactory 

R & D Man'1ger: Gr1,.\FcARI 

'·- . --- . - .. - _ .. ·--·-·----L __ . -···------- . .l ~. 

---·-·--- ________ j 

0 0 



IRA1'J POUYA Co. HOT ROOM -rEST JPl ..:-a 

111~------~-c_o_n_t_in_e_o_u_s_R~u_n __ P_e_n_o_rm_a_n_c_e~------~----_J' 

I 
l43c I H74<'J_6_1_7._'R_.D_1_3 ___ ]_ l 

l-25C c=J 

I
I 1s1c l-2oc I 

_........,,! I 
11 ---=--- l-2s.2cl 
I 

I 

I 
i 
I 
I 

j109.5 c] 

@if] _J 

I I l I 

I .S .E TT .:C N"G r.-~----~.a i ' 

I

ll @Jc I CJ rr.ainS..-...-.. -::-=-~:;:-; .. ] 
_ Sampal 1 ,.__ _______________________ ----------~ 

I 

I • 
I 
;Ambhmt Temparatu~ 43C I 
:Voltage frequency 220V 50Hz ==i 

I 
I ' 1.1 A 

Test Numb~ 
Product N;;me 
Product Medel 
product Capacity 
Compresor :Vame 
Compresor Mod~ 
Compresor Power 
Compresor Current 
Thermost. position 
ThermOst Typ~ 
Total Test ifir.'?e 

-
-
- -
Record No· .. 
Exam - stat-:: 

i 
I .~~~~~(>~ ~~~-~·~ntlpower 

1 
?ercentage: .. Yorking ContiMous Aftsr 24_ hour Contineous 

~ Evaprator Air -25C 
. 

i RUN the RESULT'S ara -
!cabin Mean Tempralure 

~sper ·(emprature 2.1C Satisfactory 

jTobl T!st Time 24hr 
r=:--=~-=-=--

1Time (start >> sst) . . 
iTime (sst >> report) 

~er!IY Coo10111r.pllon 

-
~otor Wlnd;ng Temp. 

.. - - - .. -

H7 4(.Jfi!7R.D13 

Refrigerator 

RF-11-F 
320 LJt 
Gold s:ar 
NR52LAEG 

116 HP 
1 A 

Semi A.ut!.1 

24 hour 

jc~r~?~ss~r-top-;-t;~p. 104.2C R & D Manager: GHAFFARI 

jco.1den-.•r Inlet temp. 109.5 ==1 
lconde.,~e:r exit temp. 57 C 
I -----·-·- -

---------·--------------- ---------

0, 0 
I 

I 

i 
! 

' 
I 
: 



Contineous Run Perfonnance 

;sac 

j43C 

@E:~J 
l-19.4 cl 

-~~I I 
~--"-~ 

l-25C I 

I 
I 
I 

I 

l1cs.ecl 

I .S.ETT':C~<; 

l-2.5 c I 

I 
Test Number 
Prodllct Nam~ 
Product IAt:>Cel 

product. Capacity 
Compresor Name 
Com,oresor Model 
Co_mpresor Power 

Compresor Current 
Thermost po·sition 
Thennost Type 
Total Test rune 

I 1!3c_J CJ ~ ii-- --.-.-..1 , . Record No 

I Sampel 2 Exam - star·~ 
,....__--~~~~~~~~~~~~~~~-~ 

I 

H7 4C617LD13 
Refrigerator 

RF-11-F 
320 Lit 
Gold St;Jr 

NR52LAEG 
116 H.0 

1 A 

Si:!mi Auto 
24 hour 

Ir--~~~~~~~-,.~~~~~~.--~-~~---~~--~~~-~-~~~~ I :Arr.bient Temparature 43 c 
, ! Volta~e frequency 220 V 50 Hz 

I : Motor current/power 11 A ~ 
'!
1 :Perc;;,139-;;~ik_in_g_--t-~-~n_t_ineou-;=· = 

: Evaprator Air -25.4 c 
I I ~-..:..-;;--= . _:.. 

! ;col>in Mean Tcmprature I ;Crisper Temprature 2 C 

Total Test Time · 24 hr 
b. • - =-=-"-'-""--'" =--======4--------! 
! Time (start >> sst) J 
jTime (sst >> report) 

I 1 ~nergy Consumption 

~1otorWinding Temp. 
'compre-i~~;·t~p temp~-- 105· c 
'condenser inlet temp. 109.6 C 

I Condenser exit temp. 58 C 

0 

I 1 1 II I 

After 24_hour con C:ineous 

RUN the RESULTS are 
satisfacto,.Y 

R & D Manager: GHAFFARI 

0 

I 

I I Ill I 

I 



IRA1'1 POUYA Co. HOT ROOM TEST J.Pt ..:-.:r 

I Pull Down Test 

I H74062~R~D11 0 : I CJ l43C I 
I I I I I I 

~ l-18.9CJ jsac 

I~ I I Test Number H740624R.D11 

I I . Product Harne Refrigerator 
I I l-23.9 Cl 

Product Model RF-11-F 
f109.3Cj (105.2 cj product- Capacity 320 Ut 

~ 
I I I I Compresor Name Gold Star 

Compresor MOC"'..; NR52LAE0 
I l-1.5C I . 

I Compresor Powei· · 118 HP Cl Cl 
I Compresor Curren:! f A 

I· I 
I I I T I Thermost position 

Thermost Type Semi Auto -
l2.5C I Total Test Tim~ 24 hr 

-
.S.ETTX .N"G: -· -

l43c I CJ • II -
I II Record No· .. 

Sampel 1 Exam-stata 

I 
·- I 

Ambient Tempar.>ture 43C I 

Voltage frequency 220V SO Hz Pull Down · time Is B_hoa 
Motor current/pgwer 1.1 A - . 

: 11ercentage worlOng Contineous 

Evaprator Air -18.9~ 

Cabin Mean Temprature -1.5C 

Crisper Temprature 2.5C -Total Test. Time · 24 hr 

ilme (start >> sst) 

Time (sst >> report) 

I Energy Consumption 
' - -

Motor Winding Temp. .. -- -~---- . - --
Compressor top temp. 105.2C R & D Manager: GHAFFARI 
Condenser Inlet temp. 109.3C 

. 
Condenser exit temp. 5SC 

. 

. I Q, ' ~ 
I j 

I I I I II I 



I 
I 

IRAJV POUYA Co. HOT ROOM TEST J~ v..s 

ilr------~-----P--u_ll __ D_o_w_n __ T_e_s_t~--------------------=-------~ 

I I -
H740623L.D09 

• 

'56C I 
.___~ 

Test Number HT .W623L.D09 
I ____ _! Product Name Refrigeracor 

Product Mod~ RF-11-F 
product Capacily 320 Lit --+-----------; Compresor Name GokJ Star ----------...&... 

···----....... Compresor f,fodel NR52 LAEG 
I ,~2:? ~- J Compresor Power 116 HP 

i---i Compresor current 1 A 
Thernostpos-iiio-n--1~----~-

Thermost Type ------ ------------1-------Total Test Trme 
Semi Auto 

Record - No 

Sampel 2 Exam-state 

Result: 
. -------- -------------· ------· 
~-Amhient Temparatur~ '43C ·I 
·- ... -----=---.--:-.. ~I 
' VoltJf)e frequency 1220 V 50 ~z 'I 
. _u1<?t<?~ _currenf!e~~~r__ ~ 1.1 A 125 W i 

0 : -?~-icant;:;ge 'iivr~ing r- ~~==--=----=- -=-i 1 
I ·- ·----;------ r-- -----·----· --·-~ 
, ._E•1:ipr:?tcr .'\1r 1-21 t _ .. , 
'. C~bin r.ie:m Tempr;:itur2 l.2.s C- ----. - .. ·: '--- ··--· -·· _____________ _! ___________ . ________ _ 

: :crisp".!r T~m;=r:?t~r'! '1.9 c ii 
------···· -·----L ----- -- - ... -11 

i-Tot::?I T-~st T!m~ 124 hour ;1 
; 11~;-(;t;-;t'>-; --~-~»==-=, -, ----!I 
• . - ·-···-=-:- :.;.;.-:-. ··-·- : •• ·;.. .. ;;;...-,.! 

1 ;Time (sst >> repon) 
·~~~~~-~~--+~~--;_...~--i ·Energy Consumption 1 I ----, 

I 
' .. o or • inumg ~mp. 

'"- - ·-. --- •• - • ·------------···--· •. J 

;compr~'>'>o.r top temp. 110.l C : 

'. Conc!r.n_:;t?r in!<?t +.~~p. J rn? _c ____ . __ J 
''Concien~~r exit tP.mp. 15.3 C 
: '------ ··- -·- -------··-·-.I. . --
1 
! 

I 

I II I I II I I I 11 

0 

.•. .J 

Remar!c 

PULL DO~":IN time is 4:30_hour 

The results are satisfactory 
----------------·---

R & D Manager: GHAFFARl 

---------

0 
I II I I 

I I I I 



1 
IRA1\J POUYA Co. HOT Roor;1 TEST J~~ _1 

!1~ ------~----P-u_ll __ D_o_w_n __ T_es-t~--------~~----------.1 

I I !Ii c-: ;43 c l ..... _H_7'_4_o_6_23_R_._~_o_9 __ _.__ 
L ______ I i ____ O] II 

l-22C I 

''09 e cl , • • I 

I 
:r 
~I 

.I 
•I 

I 
_J 

1-25 I 

.-1 

I 1 
.__~ 

..--, 
j1.3C 1 

Sarnpel 1 
---~-------~~-------~-------------~------' 

Result: Remark: 
1 : Ambient T~mparature 143 C ! I 
: :Voltage frequency 220 v-5~~ I 

Test Number 

Prodl.oct Name 
Product IAtxP.!I 
product Capacity 
Compresor ,.lame 
Compresor Model 
Compresor Power 

Compresor Cu"ent 
Thennost. position 
Thermost Type 
Total Test nme 

-
-
-
Record - N".a -Exam-state 

,· ... __., 
. Motor curre.1tJpower · 1.1 A 125 W 1 PULL DO~VN time is '~:15 
---·· ----- - - .. --- . ·----- -----:--=--~ 

; ~?ercantMga ·,·.-o;l<ing 1 
The results ~re satisfactory· 

HT 40623R.D09 

Refrigerator 
RF-11-F 
320 Lil 
TECUMSEH 
AEZ1358Y 
116 HP 
1 A 

Semi Auto 

• ub..O -. . ,. 

; ; E·.':ipr:?tor .'\ir t::22 c" ____ . 1 

: 'C ... '"'"1n 'l""'""n T"'m"'r-••·r" r -:i -5-C - --~--i -------~-·-----: l_ ... ., tu,_.,. c.;11 t' w~M t. 1.:-:~ ___J 

; ; Crisper T:?r:i;Jr:.lture 11.8 ~- ____ J 

t 
I 
I . 
; 

; 

' i 
' 

4 
I 

l 
J 

; ;To!al r_~st Time 124 t; 1ur ' 'r· 
=-=~ =-~===-=--' _.J 

l ifime (start >> sst) ~ --=--==-=--~ i 
; i Time (sst >> report) I i i ,....._ I t i ! Energy Consumption I j

1 

f 
Ii- - f 

!%;~~~~;~;~fir;~. l102·c ~---:! R& D M:mager: GHAFFARI ·I 

I :con1enm inlot !•mp:J109.8 C j I 
l !Condenc;er exit temp. ~8 C J I 
:L------------ ----·------ _J I , I 
- ------------------------- -·--·-···-- .... ---------- --------·----------------·. J 

I o ! 0 
I I I I 11 I I 111 I I 111 I Ill II I I II I Ill I I 



IR.4N POUYA Co. HOT ROOM TEST ~~ 

j~--~--~---P_u_n_o __ ow __ n_T_e_s_t ________ ~ ____________ __.I 

r---, 

.57C 

SETT::CN"G: 

~~c J c=~; 

Result: 

t-~j 

l _ __J 

--.--. ; -:?5.1 J 

;µ-CJ 
,-----, 

'2.1 c . 
- -- - - -· 

Sampel 2 

A?'1bi?.r-t Temparature !43 C 1 I 
-------------· ----.,-.~:-"'."""7'.":-:.-:-::-:-_• I 

I H740624L 011 . 
I. _ __j 

Test Number 
Product Name 
Product l.fodel 
product capaciry 
Compresor Name 
Compresor Model 
Compresor Power 

Compresor Current 
Thermost. position 

Tnermost. Tyl'f'! 
Total Test T1111e 

-

Record - No 
Exam- sra:e 

Remark: 

H740624LD1f 
Refrigerator 
RF-11-F 
320 L!t 

Gold Star 
NR52LAEG 

116 HP 
IA 

Semi Aulo 

-~. - ,., 

· Voltage frequency !220 V 50 Hz •I 

_r~~_oto_r:..c~~~entl~~W.~!_. r:--1 1.~--~,..~~~5 ~-==~~= 11,1' PULL DO~~'N time ,_·s 4:~0_i1our 
?.:rc.::n~~y2 ·.1or:<ing 

~;~~:-~_ir ~• •r~ ~~0·2~~~------~-:, __ Th~~~sults a~~--~~!~~~a~~ory 
~a.,~:-:":~~ T_':~P.r_. .. _~·: L~--7 ~ _ _ _11 
CrispC?r T~mpratur!! 12.1 C : I 
T~t:it-T;~t ri,;,e·- · -- -·!24-h~~~ · ~I 
·-·=·'-----=-· ··-.•..• =··-~-= . .J I 
Tini'! ~st~rt >> sst) I ; I 
--------~---'-~ -.·.: . .-. ..,.=--.-~··.- ··-•I 
Time (sst >> r~port) ; I 
~ _ _, 
t:ne1 'W Consumption 1 

R & D Manag~r: GHAFF J\RI 

I. 
I• 

0 0 
' 

I I I 

r 
' ! 

-

I 

. 

·-

r 
t 



l43C [ 

Test Numbar H14tiafOR..D10 
, i 

Product Name Refri9 ~raror 
Product IAodel RF-11-F i 

; 

prodUCt capa.cil'/ 320 Lft ' 
Compresor Name Gold Star 

l __ l3_.2_c_I __.I 
1 

Compresor Mcdgl NR52LAEG 
Compresor Power ·-118 HP : 

' 
I r=-1 I C"171JJTesor Current 1A : . 

Thermost. posraon 5 ' 

Thennos:.. Ty;.. ei Semi Auto 
Tora/ Test Tune 24 t.r 

-
-
-
Record No 

·-· Exam-state 

·-

: Am'.:>i~nt Temparature 43C ===1 
ycinge i'Jequency 220V 50Hz System st.3blize d after 4:30_hour 
; rbi:>r cuu~i:'!.!~w.::r 1.1 A ·----·--- ------· = & aftPr 24_ ho ------------i ?erctl1C°?~e workin!J % 65 ur the ~-qESULTS 

i i:vlprator Air -10.9 c are unsatisfacf. 
:c;;bi:i Ma:l11 Temprlture 

·-·- .. -- - ,_ 

3.2 c I 
or 

: Cris~~r T ~mprature 6.6C 
I 

1Tota! Te~ Time 
k.....,.=-==-----· 

24hr 

;Time(~tari >> sst) I 
- i 'Time (sst >> r~:wrt) 

;~Mr;y Cons~'mpiion I 
' I ,- - I 
: r.fotor Windin'J Temp. I 

;c-~mpr~sor t~p t~~~;:= l-~sc~=-- --~ ... J R&DManager : GHAFFARI 
! Con~enser lnl~t temp. 10~C 

~ icono~nser exit temp. 55C 
'---- ·- ---- J 

l ____ . ···- -----·------------- --·- ------------------·---·--

Ill 11 I 

() l"'r•I I I 
'O 

Ill I I I 11 



I 
I 
I 

iR~~1i\J PiJUY A Co. HOT ROOM TEST J~-.:-S 

:1-~~-~~~~-C_y_c_!-in-g~P-e_rt_o._r_m_a_n_c_e_T_e_s_t~~~~-~~~--i 

'r.o; 5 C ! • .,,,. I 

,--; r::-=-.1 
L:_1~1E.J 

:1 i I_ I ~-19.7C 1 

;I ~~ 01-~~r~.ss.3c·1 1 ~·--_, 
I I - ···- I r--, 

., I I ;____, I r< t) • -----
' ,--, i ,---.1 I .5_:1_C _J I 

-· --··· I I ... , I .----.--, --.,! T I I ___ , ' I 
1 '---~·~~ I ·-~ .J 11 
Ii s.n.--rT.r.llTG .... , ... ~-ii-

: 43C ., I I r::- T ···-··:::] 

.L'._ s:~1;:i;--·-

I 
···---' 

Re -u!"· .:> .... Remark: 

Test Number H74C615LD08 
Product Name Re'tigeracor 
Product !Aodel Rf--11-F 

: 

product Capacity 320 Lit 
Compresor Name GoldSt~r ' Compresor Model NR52LAEG 
Compresor Power 116 HP 
Compresor Current f A : 

- ---- --· ~ Thermost po~ition 5 
Thermost Type Semi A.i.:(0 

Total Test Time J 24 hr I 
----=+- t 

- ----
Record - No t----- ·-1 Exam-state 

. -~-• ~ - '1 
.__.,,_.._ --- --------- -- ..-------

: '.Ambierit TP.mparature 143.1 C ·, 
--------~:-~.=-=- -~--~ 
':olt:ii;ie fr~'luency !220 V 50 Hz 1 System stablized after 4_11our 

· r.!otor currenUpowar 11.1 A 125 "N ' 
~---:.:.: :=.-=--·.-..:.. .. - .... _.: -.:.:..:......:=;.+·-·~-o.-=-=~~-~·-_, . -'"'-'=°"i 

1'. Perc.?;~:J;~ working 61 % i 

1

• : Ev;;r~!~~--.1\-ir ________ ~-2.-2-~ --- . --- --·1 
I 
.--------------, -=-·' ... --· - . . ···1 

· C.,"'in ·~.,,~n .,..2 .... pr~•··-.,. 51 C 
I:_:::_·_.:::~~--_:_~~:-~.~::::. t_: ________ J 

& after 24_hour the RESULTS are 

satisfactory 

. Crisp~r T!?mpr:?tme 18 C I 

. -· ·------·······-· -- ______ J_ _____________ J 
· Tct:?I T?st Time 124 hr I 
: ' . ·= "'-_,._.,.~ ···-·'-"'· ... _ ::·=.-.--.---=-.,.= ...._ _____ _. 
•·Time ($tJrt >> sst) I 11 
---------t=.:--===·""'-=-·--~~---~ 

'.Time f sst >> report) 

' 1~. -~--------;--~--~--
i. Energy ConsumpUon 
,. 
1.- 1- I 

: • • • '.,. d" T I I 
1 ;·~~~·'?r -~·•.n mg . amp. __ f------. _ .- .. -·· -----1 
: ,corn~ressor top t~mp. 198.3 c ____ J 

l :cond~mser inlet temLJ~~7·~-~- ___________ J 
1 ;Conr!~r.!>er exit tPmp. i55.5 C I 
i l - ··-·----·- -- ___ ,. --·- - '-- ... - --··- . ·-·- J 
j 

GHAFFARI r 
------ ________ J: 

R & D Manager: 

I 

I I I I 
' ' ' I, 111 I 

' 
Ill I I II 



IRl-11\J POUYA Co. HOT ROOrtl TEST J~ ~ • • 

Cycling Performance Test 

,---, H74iJ615R.DOB 

----1 

]i 
I 

I 
I 
I 

~5.5 c 
--·-~ - -----, 

____ J 
-:1'=,,.-s-r--:N-=-um~b-e_r ______ lr-H7-4_0_6_1_5_R_D0 __ 8 ____ 1' - ' -

·I 

---- -i:_> 
~ 

------- ---~"9 ("' I _--_-:...J 

r --r-=-;-:1 
--- J 

- . . -- .. ., 
-~~~..:2_~J 

99 c ' I I --- -1 

Producr Name Refrigerator 
Product Model RF-1-1-F 
product capacity 320 Lit f 
Com resor Name I 

I 
I 

I ti_ -------~-- Go 'P kl Star 
Compresor fAodej '1 NR52 LAEG 1~ 
Comoresor P?wer---;r-f-/1_6_H_P ____ _,'I 

-==r--:-'. J 
-==r-~·-·- _ _J 

S ':.": 'l" •r• C N"G I 

I 
--!II ---. 

~ ---:-:: 
l\:wauwz ' . ........:-A .... -1-r.t 

43C ' 

Sea1npt:I 1 J 
·-----

Resua: Remar~-<: 
-- --~- ·-

/•.,.hi .. nt T.-.~·~~r"1h1re !'1"\ 1 r:. 
---~ ·_-··. J ' .• 1 

'-'01~:iqe fr-::•.l!'i:>ncy •220 V 50 Hz 

. 
Compresor Cu" .•nt -----------
Thermost. position 

Ti>ermost Type 
Toral Test rrme 

--
. ·- ------- - + - --

-
--·------- -----
Record - N'J 

---
Exam - state 

1 A 

5 

Semi Auto 
24 hr 

---·-----

-----

• • b:,..;:, -·'-' - :r 

·------! 
, System si.ai:Jiized aftt:r 4.:.1 G _/Jour "1otor curri:nii fjower 11.1 A 1l:> W 

f . 'I 
:-'~;.-;:·i;~fa~.: ·;.c1:.li1g ___ !~2 Yo 1 

'=··., ... r-.t,,r /\ir -· , .12 .. ;.; - -- ·- I 
e -:_-::_·_~·-.; . . : .. __ ... ---- 1- ·"'-v I 

& after 24_hour the RESULTS are 
I - . I 

I""-..'°";"" 11,.,,,.._"' -r,..~ ... r""'t""'" ·5,.. 
...,._., ............ - ... ' ....... _':'~"'::-• .. t _,.,. ·-. -······- I 

C~isper Tempr:tture :7.'3 C '.I 

satisfacrory 

T~~'.!I T~st Tim~ !24 hr I 
- 1- ----------·--· ---1 

Time (start >> sst) I ·I 
~------~-------~ •I 
Time (sst >> report) ! , I 

Energy Consumption r ~I 
..------------------~,~---------,1 

- q 
•4 t •• ,. •. T I ... c or_ .. 1na11;g em;>. _I i 

_compres5_?!~P !e~~-~~-------- ~ R & D Man:lger: GHl\fFARl 

;1 
. Ccr~c!gn~a~~::~. !!:rr.?.:.....:10a c 
Corr1C'nc;Pr P.~it tl"mp. l5f).5 ~ 

it_. ---------

,0 0 



HOT ROOM TtEST J~~ 

'.~.1.____ _________ ____,11!_ _ Cycling Performance Test _ 

~-"-~---c -_-' _d"'""!'lll----; ( ..... _H_1_'4D_6_·_~_0L_._0_1_0 ___ _.I 
II . 

; -12.-_JC _ i 
:----. Test Number H740G16L.D10 

Producr Name Refrigeraror 
Product Model RF-11-F 
product.. Capac1icy 320 Lil 
Compresor Name TECUMSEH 
Compresor IAodel AEZ 1358 Y 

... -
Compresor Pov.'ler 116 HP 

Compresor Current 1.2 A --Thermost. posii:rion 5 
Thermost Type Semi Auto 

··---- -----
Total Test Time 24 hr 

---- --- - ---------- ~ ------ - ---- -----
43C I -

--------- --· ----------= .,,,_. Record - No 

Sa1ripel2 __ 
'------~~~----------

Exam- sia&e 

Resua: 

i'13 c ------·-------
Voltaqe fn~q 1.1ency i220 v -----1-- 50 Hz 

·I 
:I 
I 

---- .. 1 
r .1 o tor c urr cnupower t 1. 1 A 1 t:> W . I 

.. ··-·- . - . ··- .... ---···-f .. . . . !I 
r'crc..:;·,!:;~~ ·;;(;rking ,01 'lO . 1 

i.~·-~:~,-~~;~.~c!_.n.~T~'- r-,-.·P·-, ... -•• :;~ f4.-1-s2.c3C ··- i I 
·~ ... ~-:-_:·~·· .. - .... ~ _: ~-~-~::~~I :. .. :I 
:?r!sr.~r T~mpr~tme :7.8 C . ; : 

'•Tot::il T~st Time 124 hr : I 
'I . .. ~ -- ~----- ··-·· -- •• __ JI 

._r_i rP_e_(_s•_.a_rt_>_> __ s_c;_t_) --il
1

,. .. .· _. __ , __ ,. ~ :, 1 
1 ~Time (Sst >> report) 

: Energy Consumption ..--------------··---: 
. ·- __ ,_ -·--------..., 

-'. '.r,1ot.Jr ':Ji;,ditH.J Tt:mp ... r 
; ;cornprc:c;c;~!~P t:_m~J.:~_? __ _ 

Remark: 

System stablized after 3;:30 _hour 

& after 24_hour the RE~SULTS are 

satisfactory 

R & D Man:lgcr: GHA.FFARI 

I 

t 
I 
I 

i 

' I 
l 
' I 
I 

' I I 
I 
I 
' l 
f 

'I I J I 
I I 

; 'Cor,,~~~i;~r !n!~t !~mp. !106 C 
11_ . -----i 
: ;c_o_n~~~-;Pr P.xit tP.~!l· _ _j54.5 C J(. __________________________ - ---····--------- ·--- J 
I 

0 '0 



IRAN POUYA Co. HOT ROOM TEST "Pl .:...a 

I Energy Consumption Test 

CJ luc I I H140616R.D10 I 
I I l __ _J I I 

I~ l-10.tcl 
l•c I:~ I I Test ManlJ# IU 408ffllt010 

I I . ProduCf,,.,,,. Ret......, 
I I l-11.2cl 

ProduCf llodel RF-f f-F 
1101c I (Mc l ~c..- nou 

~ 
I I I I Comptnor Name GOU> STAR 

Comprnor "°*' NRS2LAE8 
1a.2c I I I C°"9Jf'Hor POflW f/8 HP 

c=J c=J 
I I I CompnorC..... f A 

I I I T I 1bermost poslflon I 

n.mo.t. T1JM Semi Ac8 

0 

11.•c I Total Test 11me 24 ,,,. 

-r·2"2"I-G 
1 

-
• • -• l32C I [=:J I 

Record No 

Sampel 1 Exam-stat• 

Ambient Temparature 32C 
Voltllge frequency 220V 50Hz 

MolDr currentlpoww 1.1A Energy Consumption at 

0 Percentage working %63 
24 _hour /s 1.891 

l!np1a1Dr Air -10.ic 
Kwh 

cabin .... Tempndure 3.2C 

Crtsper Tempndure I.IC 

Tobll Test Time Mhr 

Tlme(.wt >> ntl 
Time (nt » reportt 

......, Consumpllon 1.llKWh 

- -
MollorWlndlng Temp. 
Comprwnor tDp t.mp. MC R & D Manager: GHAFFARI 
Condenser Inlet t.mp. 101C 

ConclenHr nit t.mp. llC 

0 0 



IRANPOUYA C o. HOT ROOM TEST _,..... .::.-i 

I Energy Consumption Test 

l32C I I CJ I H740616LD10 

I I I I I l 

lsuc I:~ 
~ l-12.3Cj 

I I Test N"""'- H14"1tlLD10 

I I I • Product ,,.,,,. Relttpntol 
I l-20 c I 

Product Model RF-11-F 
[1oec I l•c I pnxlUct~ 320 ... 

:© I I I I Compresor N.,,. TECUllSEH 
Cotnp1nor Model AEZ138 

14.SC I I I Comprescr POflW f/I HP CJ c=J 
I c=J Compreaor C&nWlt fA 

I I I I 
I T1lemlost position I 

Thennost. Type Semi Auto 

0 

j1.1c I Total Test Time 24 ,,,. 

-I S•~~XlrG I -• • -
I Inc I CJ • 

Record No 
Sampel 2 Exam-stat• 

Ambient Temparature 32C 

Voltage frequency 220Y 50Hz 

MotDf CUrNntlPGWtr 1.1 A Energy Consumption at 

0 Percentage worldng %58 

lvaprator Air ·12.3 c 24_hour /s 1.14 Kwh 

Cabin Mean T1mprature 4.5C 

Crisper T1mprature 7.IC 

Total Test Time 24hr 

Tim• (start » sstt 

Time (ut » reportJ 

l'*IY Consumption 1.74 KWh 

- -
Pt1otor Winding Temp. 

CompMsor top temp. MC R & D Manager: GHAFFARI 
Condenser Inlet temp. 108C 

Condenser exit t.mp. 54.SC 
. 

0 0 
I 

' 
' ' ' 11 I I I I I 11 



HOT ROOM TEST .,.- -:-i 

! I 
Consdmption Test 

I 

Energy I 

I I - . - r 1 I 

CJ l•c f H7"'81liR.DOI I .- I 

I I 

~~ 
I I I 

I 
' 

late:~ 
I 

TMt ,,,.,,,,., H140811R.D09 

[ I I 
. 1-~1.2Cl I ,....., ,,,,,,. 

I .. 
,....., llodel i IF-ff-' ! 

l1•c I l•c I 
-

~ 
ptOduct. QplclJ •u I 

I 

-~ 
Conpwor,,.,,,. GOU> ST~ 

I I 
C..,....llOdel NRGLAEGi 
Conpww,..,.. 1.111 ,,,. I 

I '--""c=J I 

c....,...ccnw f A 

~ 
l 

I I I :r n.mo.t podlon • i 

11Mn11Ht 1)pe -~. 
I I TofalT•BM Mir ! 

- ! 

0 

1••rrriral ~ ! - I 

• - : 
• l•c I CJ • 

Record No ; 

Sampel~ ED.In·-- I 

I 
I 
I 
I 

I I 

0 

Ambient TempllnlluN 32C i 

Voltlge ,,...uency mv 50Hz 
I 
I ·- EnfllflY Conaumptlon •t 
I .... - 1.tA i 

l'ela ...... WOl1Cllll 'ltl7 
la 1.71 

I 
lvap1111Dr Air ·12.26 

24_hour Kwh 

cabin ... Tempnllu• IC 

Crisper Tempratu,. 7.IC ' 
i 

Total Tiit Tllllfl 24hr • I 
Time (.wt » utl 

; 

n.c111,...,... 
...., CollsumpllOll 1.71 KWh 

I - -
I 

lloliDr Wlncll119 Temp. I 
-~· I 

Comprenor top temp. •c R & D Manager: GHAFFARI I 

I 
Conde....,ln1ett11n,. 1•c I CondlnMr alt tllmp. II.IC I 

0 I I 
I 0 
I 

I I 

I I I 
' 

I 



/RAN POUYA Co. HOT ROOM TEST ~ ~ 

I Energy Consumption Test 

Inc I I CJ I H740615LDOB 

I I I I I I 
~ l-12.1 cl 111.ac)~ I I Test N,.,,,,.,. H740tf !LDOI 

1- I I 
. 

Product~ Rell .... I l-11.7 ct 
Product llodel RF-ff-F 

1107-•CI l•ac I prodUcf. Cllpaclty 320 L# 

© I I I I Compesor N.,,,. Gold Star 
ComptUCW Model NRDLAEG 

11.1 c I I I Compresor PfWtW 111 HP (:=J CJ 
I I I CGnfnscW CcwrMr 1A 

I I I T I 11rennost position 5 
Thennost. Type Semi Aufo 

0 

l•c I Totlll Test T1me 24 Ir 

-I s1n~~x1u; I -
• • -

I 
Inc I CJ 1 Reconl No 

Sampel2 Exam-•tate 

Ambient TetnparaluN 32C 
Vobge fnquency 220V 50Hz 

Molar curnntlpower 1.1 A Energy Consumption at 

0 Percentage world119 "'58 1.14 Kwh Evapndor Air -12.1 c 24_hour Is 

cabin Mean Temprature i.1 c 
Crisper Tempnllunt IC 

Tobll Test Time 24hr 

Time (start » ntt 
Time (nt >> NpOrtJ 
IEMflY Consumplloft 1.74KWll 

- -
Motor Winding Temp. 
Compressor top t.mp. 91.3C R & D Manager: GHAFFARI 
Condenser Inlet hmp. 107.IC 

Condenter nit t.mp. 55.IC 

0 0 
' 

'I ' 
I I I 



/RAN POIJ.'t A C~. HOT ROOM TEST .,.._ -=-r I 
i 

I 
l 

! I Ice Freimt Test 
' ' -

I -
Cl IGC H740l20IUJ14 I 

' 
I I 

I I I I I 

l•c I~ ~I 1-tl4 I 
Tm,..,,,,., ,,,. __ 

~· I I . 
~,,.,,.. 

I I I . ·-
l101c I .. ,c 1 

Aackt llodll JF.ff-F 
ptOdllct. Cl!PKIO' .aUt 

-~ 
I I I CGnlprw- 8old Sflr! 

~ 
~-- NRGLM If 

c:=1 CGnlprWIW,,,.., fll,. 
0 I c.,.. ... cun.. IA :r I I I ~ 

11llnnolt podlon I 

"*-- 1)pe ..... 
Total T•Ttne • Irr 

' - I I 

1 •11n•rrae I _ - I 

• -- I lac I CJ 11• • Reeotd No I - - 1 EDfn ..... . . 

..... , ............. ac: 
VoltlgehllllllCJ 221¥ •Hz I ..... ·- 1.14 AltM l_hour the tempfntute 

0 ........... worldlll Contln .... 
teaehed -TC IYIPllllDr Air 

. of water to 
·11C -Calllll .._ Temprature ·.SC 

Crisper Tempnilu .. 4C . 
{ 

TatllTestTlme ..... ~. 

n...c.e.e~• 

Tlm(lll»NPOlll .... ~ 
- -
..... Wlncll .. t ... p. eom,........., ..... ,. M.7C R & D Manager: GHAFFARI 
Cor.d1nw lna.ttlmp. 107C 

Conden•ralt....,. MC 
, 

-
0 I 0 

' 
' 

' " ' 
' ' ' ' ' 

I 11 I 11 ''' " ' ' 
1111 '' ' ' "' ' ' 



1 IRAN POUYA Co. HorRooMresT J'r't~ 

I 
I 
I 
I 
I 
I 

V! 

:o~_] 

! __ 

:ssc i-~..u 
_..._...,....-i __ :o] 

.-----''-> : I I --- ·-·--

~107.tcl 

SETTil!tTG 

i'3C I I _____ J 

Result: 

-----, 

,-:."i5Cf I 
---1 

~-_, I 

·----, 
.3C __ J 

Sampel 2 

'•mbient TP.mrar~tur~l43 c ---- -- - i 
. ---- . -- ---

'Voltage frequency 1220 V 50 Hz 1 

1 ·Motor current/power 1.1 A 125 W 
- ) : 

1 
P~~g;-w-;..king -~ 

; ;~~~prator Air -20 <: . 

I H140620LD14 

Remark: 

Test Humbel' 

Product Name 

Product Model 

Compresor Name 

Comptesor Model 
Compresor POii/fer 

Compresor Current 
Thermosf. position 
Thermosl Type 
Tora1 Test Time-· -

Record - No 
Exam-state 

After 3:45_hour the 

temperature of water 

reached to -7 C 

H140620LD14 

Refrigerafol' 
RF-11-F 

320 Lit 
GoldStar 
NR52LAEG 
118HP 
1 A 

Semi Auto 

•• ..,. - ,J 
•~T 

: :C3bln Meon 1:_•!"'~re t:2~5 _~----- --~~ 
: ;crisper T:_r:-pr_'.lture 

1
3 c . _ _ : =~==================== 

: ;r->tal Test T~~e _ ~:~-~---- ·-· .. 
I •Time (start >> sst) I 
11--~-------------t========= 
11 Time (sst >> report) 
lt-----------------+------------1' Energy Consumption 

I ~Mot!r_Wi~~~~~ Te~p~---

] 

1 'compre•sor top temp. 199_9 c 

;~-M-a-na_g_e-r:~G-H-AF_F_A_R_I~~~~ 'condenser Inlet temp. 107.8 C 
1Condenser exit temp. 55C ------------

-- ------ - . ·-·------·--·---

0 0 



IRAN POUYA Co. HOT ROOM TEST J'fdt .:-r 

Ice Freeze Test 

:ss.tc l 
. I 
I····--

Result: 

,-· -, 

i.-20:~~j 
___ .....,... : .. -=:J 

~~ I 

I ,--=-i I 

I i_~c __ J I ,-, 
I J 

Sampel 2 

; Ambil!nt TP.mparature 143 c 11 
i...-~~~~~~~~---. -. ~I 

!Voltage frequency 1220 V 50 Hz •I 

I 
-· 
I 

Remark: 

H740621L.D17 

Test Number H140621LD11 
Product Name Refrigerator 
Product Model RF-11-F 
product Cspacily 320 Lit 

Compresor Name Gold Star 
Compresor Model NR52 LAEG 
Compresor Power f/I HP 
Compresor Current f A 

Thermost position 

Thermost Type Semi Auto 
·-Total Test Time 

Re~ord - No 
Exam-state 

.. ..,..,, 
-~ 

------~-~~~--~- I 

(

• 
1 
;~!~~-~.'!rre~~-~~~~--- ~-~_"'A 125 w 'I After 4_hour 

1 , Percentage working _J _ __ 

1 
: : Evaprator Air '=20.2 C : temperature of water 

the 

II I ·----··.... ·11 
11c:1bln Mc:in T:!mpr~turc t:~ C .. ---·--·-JI reached to - 7 c 
1 lcrtsper T•mprature 12 2 c ' ----------------------11 • I • I ----------------------~. ---·--··----·-·. . •.. - ___ J 

I I Total Test Time 14 ' 
I I . .. . .. - ·-- ·- -- ~--- . .J 
11 Time (start >> sst) ' I Time (sst >> report) 

.. ·- -· . - mrJ 
I 

I 
Energy Consumption I 

I - - I 

l
!Compressortoptemp. 1100.1 C 'I 
,condenser Inlet temp. I~~-C ---· .. _J ' c=-~-. r_•_x_lt_te_m_~-. ·-.. _.I~~~-~~-~ _ i _________________ _ 

R & D Manager: GHAFFARI 
~~-' ~i~~~~-z~ ~~mp. ___ 

·1 

·- - . J 
I 

0 I 0 
I I I 11 I I I Ill I I II 

11 I I I II 



/RAN POUYA Co. HOT ROOM TEST J'fdt~ 

.1 Ice Fr~eze Test 

~~ ~--J 
,----

:ssc 1-1~-~-~J 

I _J - .---, 
l _ ___J 

:101.tcl ----
198.IC I -. I 

I ;:2.2 C I 

\... 
I 

I ----1 
-

'.2.5C 

Sampel 1 

Result: 
~----------

:Ambient T0"'p~m1tur~ 143 C 
L--~~~~~~-+- ~~-

•Voltage frttquency •220 V 50 Hz 

·Motor current/power 11.1 A 125 W 

r !-,;~ri~ntag;~v~rk1n9 ·--~-- -·--- ·: 

LEvaprator Air i • 19.8 e _ . 

I I I 

:_~3bin Me:.n !empra!_u!~ :_.2.2 ·c ·~--_- __ ... 
;crtsper Tt!_:1pr::1ture_. __ :2.5 ~ ____ _ 

!Total Tl!~t time '4 
I·-- - .... ·-·· ... -- ......... ~~ t..:------· 
I •Time (start >> sst) I 
I' I 'Time (sst >> reportt I 
,...,._~~~----~~....-~~~~~-

,,Energy Consumption 
,....-~--~----~~_..,.~~--~~-
,,_ 1-

11111-t ••11 "i T- I I•"'" or u1nu ng cmp. I r _,~-, . ·-·.. . 
1
Comprttssor top t•m,. j98.8 c 

I ---, 
. , 

:condenser Inlet temp. 11~!:' C -------... .! 
'Conden"er exit temn. 155 C 

IL------- -·-·- - . -··I 
I l ________ . 

0 
' 

I I 

I 11 111 11 I I I 

I H740621R.D17 

Test Number H740f21R.D11 

Product Name Refl'igel_,, 
Product Model RF-11-F 
produet cap;tcily 320 Ut 

I Compresor Name TECUMSEH 
Compresor Model AEZ13AY 

I Compresor Power 116HP 

I 
Compresor Current 1 A 
Thermost posftfon 
Thennost Type Semi Auto 
Tot8/ - ~st-rniie 
-
-
-
Record - No 
Exam-state 

Remark: 

After 4 _liour tile 

temperature of water 

reached to - 7 C 
====================== 

R & D Manager: GHAFFARI 

0 
II 11 I I I I I I I I I I I I I I 

I 



0 

IRAN POUYA Co. HOT ROOM Tt:ST ,>u1 .:...r I 
I 
I 
i:I~-~~----~---------------~~-~-~~~~~ 

_ Pull down & Contineous run Test 

l--~~~~--r----_-1 --~i~-c-__ -i------~,,~---HT--41J __ 6_2_aR_._0_1_1 ____ __.I 

l57c 
I 

L_I 
l1oec 

I E_.___.I 

SETTXN'G 

l~~J ! I 

l-20C I 

l _ __J 

_..._ .......... l-20.9 c: 
I I 

l ___ j 

Test Number H740S28R.Dff 
Product Name FfftZer 
Prf)duet M"'1el FR9F 
product. Caf*i!)' 255Ut 
Compresor N:une GoldStar 
Compresor Model V75 L.AEG 

-compresor Power' 1!4HP 

Compresor CurretW f.JA 
Thennost position 

Thennost Type Normal 
-Total Test r1n1e 24 ,,, 

-
-
--·---·-

&am-aldle 

..-------------------- ---- --------------------
'Ambient Temparature '.~1-~-:=-=- =--~I 
!Voltage frequency •220 V 50 Hz 

rMotor current/power 11.l Amp 1 After 2:30 _hour temperature 
O Ff»~~ce~bg~ wc.rk!~g - f ~ 

1 levaprator Air ·-f.ioc-~ -~ rea1;1;.;d to - 18 C & 

I :cabin Me.., Temprature .t~.9 C _ .. J 
I lcr1~per Temprature 1 I II _______ _Jj 

after 24_hour tlie RESULTS 

--a C" 
1 ITotaf T".~.!~!"e ___ J24 hour I 01 ''· I 

--~--~---------------------------------------------------I !Time (start >> sst) I I 

I I Time (sst >> reportJ 

Energy Consumption 

- -
I Motor Winding TemP..: ____ .. -
ICompreHor top temp. 99C R & D Manager: GHAFFARI 
tcondenter Inlet temp. 1f)8 C I I ~ - ____ J 
!Condenser exit temp. 57C I 

-·-· -·- - - . - _J 

0 
,..... 
\._J 

I 11 I 11 II Ill 

I I I 11 I I I 



IRANPOUYA C o. HOT ROOM TEST ,J.tP ..:.-

I Pull down & Contineous run Test 

CJ 
·•JC I L~ I H740628L.D11 I 

I ! 1-~:zcj I • 
- --I 

0 

I I 

~@:~ ~ l-ttc I Test N"'""-' H740828LOf f 

(__I I • Product Name Freezer 1 I I Product Model FRtF 
!10t.1cl j1ooc I product.~ 255Lif 

c:J©c=- I l-23-• c] I Comprestw Name GoldStar 
Compesor llodel V75 L.AEG 

I_ I I I C~sor PO'f//Mr 114HP 

!-23.7c] Compresor c...,..,. 1.3A 

i I i I 
I I T1tennost position 

nJermost Type NormiJI 
Tora/ Tesr r,,,,. 24 hr I 

I I -- --
SB7"'7"'I Ne; -
[a~_J ,-_J I ' -

I • 
Sampel 2 Exam-state 

I 

1
1

,_1A_m_blent __ T_em_paratu __ ,._-t=l4=3=c=====f_J
1 

I 
!Voltage 'requency 220 V 50 Hz 

I MotDr currenttpower 1.3 Amp After 2:30 _hour temperature 
Q I 1Percentage w~ng 

EvapnlDr Air -21.2°C 
~~~~~~~~ ---~=-===~-. .....-1 
'!Cabin Mean Tempmure -22 C J 

I 
I Crisper Temprature F- ; 
ITotal Test Time t."-t.·,,,., 1 

reached to -18 c & 

after 24_hour the RESULTS 

are OK. 
I ·1----------------------------- ----------------------------Time (start >> sstJ I 

Time (sst >> reportJ .1 
Energy Consumption ·I I ,- - I 

I Motor Winding Temp. 
I 

- ... ··;.-:.=.,-, --- ---i .. .. ----- -- . . .... 
Comprenor top temp. 100C I R & D Manager: GHAFFARI 
Condenser Inlet temp. 1,,.. 8 c I 

-- __________ J 

Condenser"" tutp. 57.8C I 
__I 

--- --- ·-·------. ---------------

0 0 
I I 

I I I I 11 I 



[ 

0 

/RAN POUYA Co. HOT ROOM TEST ,;ut .:.-a 

Pull down & Contineous run Test 

CJ 

(51..5C I 

L_J 
l1oe.4 cl 

S.BTTXN"G 

1~ ~=11 .. __ H_140_6_2_sR_._0_1_3 __ __.I 
i-11.1 cl L.~1 

I I 
___ ..._..... l-19.4 c I 

L---J 
Test Number H7 40629R.D13 
Product Name Freez• 
Product Model FR9F 
product. capac;ry 265Ut 

I~~ I 
r --- . --~ 

C0ntpresor Name Gold Star 
Cuntpre$or Mcidel \t75 LAEG 

I ' .J I C~sorPower 114HP 

!-10.11 c I Compresor Current f.3A 
Thennost. position 
Thermost Type Normal 

I I Total Test rtme 24 ,,,. L ____ .J 

1 
I 

i~c I ,-_ ~, 
-------- t--------1 

Sampel 1 Exam-state 

1.3Amp 

I 
Ambient Temr~rature OC ___ -, 

Voltage frequency 220 V 50 Hz 
1--~~~~~~~--~~~~~-

'1 I ~Motor currenttpower 
I 0 ~p;,~;nt.g. wortd;.g-- - -

r.--·· ·-·--------
Evaprator Air -18.1 ~ i 

After 3:30 _huur temperature 

r~ached to - 18 C & 

~::=:=;~b~~!~~ c -__ --_-_-~ '1 
lrotat T"' Time 2ih,,~;, ! 

atter 24_hour the RES UL TS 

a;e unsatisfactory 

--------------------------------------------------------Time (start >> sst) 

Time csst >> reportJ 

Inergy Consumption 

r.~tor Winding Temp. -.-... - -;--· ··-- --~-- -~---~-

Comprnsor top temp. 97C R & D Manager: GHAFFARI 
Condenwr Inlet temp. 106.4 r, 

Condenser exit temp. St.5 C 

0 0 
I I I I I 11 I 



0 

I 
I /RAN POUYA Co. HOT ROOM TEST ,;ut ~ 

I 
111~~--~~~~~~-~~~ 
. Pull down & Contineous run Test 

1----~--~----~----.-~-c~.----~-.I .. __________________ ... 
L__J - H140629L.D13 I 

1-2~ c L_H_ 
I I 

---........- l-23C I 
---- I I 

l51C I 
r ___ I 

!101c 1_9SC I 

Test Number H140629LD13 
Producr Name FrHZ.er 

Product Model FR9F 
product capacny 265Lit 

I I ____ J 
(~ 

~-~ -· t __ , .........__,, L__· 

.___._______.! T 

Comp~sfJr ~"me Gold Star 
Compresor MOdel V15 LAEG 
Compresor Power 114 HP 

Compresor Current 1.3A 
nrermosr. posmon 
Thermost Type Normal -
TfJtal T~st Time 24 hr 

- ---
------

Sampc:I 2 cXclffl • Stale 

I 
1,__~~~~~~~~ 

ll~A_m_b_1e_nt_T_e_m_p_aratu~-~-~l!:~43~.c~-=========1=::1'I 
1 I 'Voltage frequency 1220 V 50 Hz 1 

0 !l:=:,:;,~= -lu Amp : 

1, lEvapratar Air 11-~~-~--c--_~-----=--_--
11cabln Mean Tempr.lture -23 C 

I 'lcrlsperT~mprature I _ .. ·----- 11 

I
! Total Test Time 1~4 h'lur 'I 
l==================t----~~-'I 

I iTlme (start >> sst) 'I 
I i----------t ==== -=,;I 
l~T-lm_•_C_s_st_>> __ ~_po_rt_J __ -+----~-~--1·,1 I Energy Consumption 

I ~ I 
to----~~-~~ ...... --~~---, 
!Motor Win~~"~- Te~'!~----'·· __ 
comprH4'or tt>ptemp. lqq c I I 

; Condenser Inlet temp. 107 C 
-

I 

I 

I _________ J 

I 

After 2:30 _hour temperature 

reached to -18 c & 

after 24 _hour the RESULTS 

are CK 

--------------------------------------------------------

R & D Manager: OHAFFARI 

Condenser Hit temp. 5RC - _____ J .___ _________________ _ 

----·--·-·- .... - --

0 0 
' 

ill I I 

I 11 11 111 I 



/RAN POUYA Co. HOT ROOM TEST ,~J ~ I 

I 

! 
:1~~~~~~-C-y_c_li_n_g~P-e-ri-~-rm~a-n_c_e~r-e-st~~----------~~ 

,~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

1.-------,-_ --. ---~-~-c-, --~-----. ..i .. ==H="f.=40==62=5=L=.D=1=7======i 
I ·18.I I I 
I 
I 

I 
1Sl..I C I 
I I 

- ----·-, 
' _ _J 

_ ......... ~ ~-20.2 .c j 
r--~-. r----, 

.j 

92.1C · 
1-20.5- cl 

. . - -- _ ___J 

I 

o: --11 2C I 

E I 
-· - ----' 

- _J 

SETTING 
lac I --

Sampel 2 

Result: 
I ---- - - - ·- - -·· -, 

'' "mbient Temoarature 14, r.. •I I • . "'._'."' _____ - - --'f 
r •Vottage frequency •220 V 50 Hz · r 

Test Number H140625LD11 
Product Name Freezer 
Product Model FR 9F 
product capac;ry 256 Lit 
Compresor Name Gold Star 
Compresor Model V15 LAEG 
Compresor Power 114 HP 
Compresor Cu"ent f .3 A -TherinOSr.-;;os-itton _ _..,_s ____ _ 

Thermost Type Normal 
Total Test rtme 24 fr 

Exam-state 

Remark: 

I -f 
1 Motor current/power 11.J Amp . 1 After 24 _hour work the 

Q ; , Per~entag~-~~~~ldr.g ~2 ~k- ~-==·.,,.====,.~ 1

1 1

1 

~E;~pr::ato;-J\ir 1-.;-· - -. ----·--: RESULTS are satisfactory 
, •• a.a , 1 -----------------------------' ,- ···---·---·j ·I-----------------------------

' , ~=~=-~_!·~c_:m T~mµr::tur:? ,-20.2 C 1 

' t"rlc-"er T~~pr:i•ure I I 
t I..~_·_::!:__.~:'.· ·-·-·- ~-----.1 I 
1 •T,,tal Test Tim~ 124 h"ur ' '\. .. -.,..,.-. -... -. .,.-....,---. ·- - . =-= l •• _I 
1 •Time (start >> sst) 1 
I .· ... ·-~~'--·=·' ·--=--·" 0. •I 
1 I Time (sst >> report) 1 
11-----------------+---~--~~--
I• Energy Consumption 
1-----------------...~~--~-----. 
11- ,-
: .M~~~!-~~ding T.e~p. __ 
: ;compressor t~p temp. j92_.1_c ___ _ R & D Man3ger: GHAFFARI 
: ;condenser lnf~t ~em~..:.._J104 C 
I 'Condenser _.xit temp. 156.6 C I . ..1 .. 

I 

0 0 
' 

I 111 



I /RAN POUYA Co. HOT ROOM TEST J~J ~ 
I 

111~--~~~~~~~-~~-~~~~~~~~ 
_ Cy~~~n9 P~rfQrmanc9 T~st 

CJ 
..._ __ 

.-16.1 

_ ......... ~ L'frs·Cj 
'se.sc ' I I 

,----, ,----, 
t _ __J 

:103C 95C I 
·.19 c I 
--~ 

0 
I . 

· -20.u: 1 
---~ 

,----, 
_J 

.SETT.ING 

1'3C I ·, 
I _, 

Sampel 2 

Result: 
-· ·-- ------··----··---. 

: , A,...,hf'!nt T~"1~:1r:lture 143 C 

· Voltage frll!queni:y 1220 V 50 Hz ,. ---
: -~~~~~!~!/.P'?'Ne.~--i!:~-A~~-;==-•_,_; 

Q : , !'arcentage wc;~ing 76 % 
: '.E·1;prator ~J\ir . ·-·- · l~1&i;----- ·: 

.. --·---' 
'. :c~bln ·~~:in Tcmpr:ature l-17.5 C ; 

: ; ::~~sper Ta~?.r:l!t:re __ L 
1 1T-,!ll T!St T!m9 24 hour 
I ··-···- - . ..., ____ .... -,-.,-,.,...~- t 
11 Time (start >> S!;f) I 

l\rime(sst >>report) 1·--·· --·------ 'I 
I 

''energy Consumption I 
I!- ,- I 

I T-· ---------
' ,:.~c,t~r-~\'in~li1g Tamp. . I 
; 'C,,mprH~"r •np ter11p. :91§ ? ____ ....; 
: :condenser Inlet ~emp. 1103 C 
1 'Conden~•r exit ~emp. 1';fJ.5 C 
I - 1. 
I 

' 
0 

I H740621L.DOB I 
Tes! Number H140621LDOI 
Product Name Freez.er 

Product Model FR9F 

prodUCt capacity 256LJr 
Compresor Name GoldStar 
Compresor Model V75 LAEG 
Compresor Power 114HP 

Compresor Cwrent f.3A 
Thennosr. position 5 
Thermost Type Nonna/ 

-'fcitiii Tesr Time 24 hr 

-
-
--

Exam-state 

Remark: . ubMi.·' • • T 

After 24 _hour work the 

RESULTS are unsatisfactory 

----------------------------------------------------------

R & D Manager: GHAFFARI 

0 
II I II I I I I 



I 

lo 
I 

IRAN POUYA Co. HOT ROOM TEST ~J .:.-i 

I 
!l~~~~~--C-y_c_li_n_g __ P_e_"_Q_rm--a-nc_e __ T_e_s_t--~--------------1 

1--~~~~~~~~~~~~~~--.--------------------1 H740627R.D08 ) 

··18.I I 

--·-~ 

'.57C I .. J 
,..-~ ___ ...,.. .:!!!.£1 

L __ 

1102c 

.--, l _--=:J 

1-

SBTT.:CNG i4iCl .. ---
143~- I ___ _J 

Result: 
Ambient Temp~;~fur"e 14·3-c 

-202 d -- ___ ___... 

I I _J 

I ·-21 c · 1 

______ J 

Sampel 1 

·--------~ 

V'lttage fre11u@ncy i220 v 50 Hz··--

~~~-~~~~~v~o~er_ ·-!!:~-"~-~ . ···-- ~ 
,P2rcentage wc;kir.g 74 "k 
;5v;pi~ior-~".!r ~-----~i,{ 
:cabin Mea~Te,;;prat~~; f-19.8 C 

~criss;;;--r-;m?r~i~~~----~~r · ___ _ 
· T"tal Tll!st T!ml! 124 hour · ! 

''···==--- ... --:--... -.... . --· -·- !·- .. . ... . .. - .. I 
I •Time (start >> s~t) 1 1 i 1 Time (sst >> report) -=-=·~'"-=--=-=·=~I 

I 
'energy Consumption ' 1 

1- 1- :1 
l ~!~tor ~~-~i-~~--!~~p_. _J __ .. ______ . . ; I 
: ;compressor tcp temp. ;94 c ; i 
; ;cond:mser !n!~t t!mp. ~102 C _____ . , 1 

Tesr NurnbW H140n1R.DOI 

Product Name Freez.• 
Product Model FR9F 
prodUCt capaclly 256Ut 
Compresor Name GoldSfar 
Compresor Model V75 L.AEG 
Compresor Power 114HP 

Compresor Current f.3A 
Thermost. position 5 
Thermost Type Normal 
Total Test Ttme 24 hr 

-
-
-
Exam-stare 

Remark: 

After 24 _hour work the 

RESULTS are satisfactory 
============================= 

R & D Manager: GHAFFARI 

I ;conden5er '!xiHemp. J~7 C _ ______ ___ , I 
I '--~~~--~~-~~~~~-~~---' 

I . - . ·--- --- . ··---------········-········ 

0 0 



! 

I /RAN POUYA Co. HOT ROOM TEST J~J -:-s 

11.lr~~~~~--~-~~~~~~--~~-~~-~-~-~~~-

- Cycling Performance Test 

!------------ .. --------, 
! c ,-·-- ~~ l .. __ H_.,._"°_s_2_s_R_._0_1_1 __ __._ 

~~1iil r-~ 

tsec I 
L_ _ I 
l102c I 

Result: 

I I 

_....,.....,.. ;-20c0] 

I :-20.• C! I 
, __ __J 

:-21c~ 

Sampel 1 

Remark: 

Test Number 
Ptodua Name 
Product Model 
prodUCt Capldy 
Compresor N,,,,,. 

com:xaor Model 
CotflJJ'eSOf' Pfwlw' 
Ccmpresor Current 
Thermost position 
Thennoa Type 

-
Total 'Test TJme 

-

Exam-stat• 

H740n5R.D11 
Freez.• 
FR9F 
265U 

GoldStar 
V11 L.AEG 
fl4HP 
f.3A 
5 

Notmlll 
24 ,,, 

.. ...,. .......... 
- ---------------------------

'Ambient Temparature 143 c ·I 

;voltage frequency t22c)\,- -50 Hz d 
·Motor cunenvpower 1.3 Amp ; l After 24_hour work the 
f P~rcentage working 70 % 'I 
;evaprator Alr __ -18.5 _ _ _ _ : 1 --~=~~L!_s__~'!_-~~!~~~-'! ___ _ 
tcabln Mean Temprature --~-- n --~=-~:~-~I -----------------------------
:crisper Temprature ____ ; 

!Total Test Time 24 hour , 

!Time (start >> sst) 1 

! Time (sst >> report) 1 

; Energy Consumption 1 

I-
l 
' : "":,.;:: ... -· --- -·. ;r;1otor Winding T•1Ee~-- _ _ _ _ 

:coms,-ri~sor top temp~ - 90 c : R & D Manager: GHAFFARI 
!Condenser Inlet temp. 102 C : -----
!Conden~er exit temp. 58 C .._ ______ ___,'------- __ ,.._ _________________ ...JI 

0 o. 
I 11 111111 I 

I I I I I I 



/RAN POUYA Co. HOT ROOM TEST ,>u'.:.... 

L Freezer power test 

I I CJ l32c I H740601R.D09 

I I l-17'.!£1 [_j 

~ffi]~ ~I I 
I I Test Number H140601R.D09 

l ___ I 
1 

• Product Name Freez.er 
I i I Product Model FR9F 

l••c I 1•0 product capacity 256Ut 

CJ-©' 
L! I I Compresor Name GoldSfar 

Compresor Model V75 UEG 
I I J I ComprP.sor Power 1/4HP ,----, Compresor Current 1.3A 

I I I I 
I . I Thermost. position 

I 
I Thermost. Type Normal 

0 

-----·· 
I I 
I I 

Total Test Ttme 24 hr 
-

SETT.XN"G -
132 c I CJ I I -

I I 

Sampel 1 Exam-state 

Ambient Temparature 32 r, 

Voltage frequency 220V 50Hz 

Motor cunenttpower 1.3 Amp After 24_hour the temperature 

0 Percentage working 

Evaprator Air -17.5 b 
of 12 Kg fresh meat reached 

Cabin Mean Temprature from 30C to - 11.5 c 
Crisper Temprature -
Total Test Time 24 hour I • 
Tim• (start >> sstJ 

Time (sst >> report) 

Energy Consum~on 

- -
Motor ~llindlng Te~f1p. 

~-· -·---- . - --·· -
Comprestor top temp. 90C R & D Manager: GHAFFARI 
Condenser Inlet temp. 98.4C 

Condenser exit temp. 41.$C 
, 

0 0 



IRAN POUYA Co. HOT ROOM TEST ,~..:-a 

I Freezer power test 

. I I CJ j32C I H740601 L.D09 

I ! j-20~7_5 q I I 

- ---- ' 
~I I 

la.•c];~ I I Test Number H740601LD09 

I I 1 
• ProdUcr Name Freezer 

I I I Product Model FR9F 
IH.9C I L92C I prodUct Capacity 255Lir 

© 
,- I 

I Compresor Name GoldSfar I . 
Compresor Model V75 LAEG 

i i I I Compresor Power 114HP c:J ~ ,- I Compresor cwrenr 1.3A 

I I I y I . I The:most. position 

The_rmost Type Normal 

0 

I I Total Test rme 24 hr 

-
I SBTTX I.VG -
I 

132 c I CJ I I -I I I 

Sampel 2 Exam-state 

0 

Ambient Temparature 32C I 
I I 

I Voltage frequency 220V 50Hz I 

1.3 Amp 
I After 21 :45_hour the temperature I ~otor current/power I I I Percentage w.;rkln.g I of 12 Kg fresh meat reached 

1 
Evaprator Air -20.7?rC I 

!Cabin Mean Temprature 
- --- - l 

I from 30C to -18 c --- I Crisper Temprature 
I 

Total Tnt Time 24 hour I 
~ 

Tim• (start >> sst) I 

Time (sst >> reportJ I 
Energy Consumption 

1 

I 

- -
Motot Winding Temp. 

com~sor to-p temp. 
·-

92C 
I R & D Manager: GHAFFARI 

CdndenHr Inlet temp. 96.9C ! 
Condenser exit temp. 42.BC I 

_,.._ . -
~-- .... 

0 0 
I I I II I 

I II II 111 II 



; IRAN POUYA Co. HoT RooM resT ,)UJ .:..... 

'r--~~~~~~~~~~~~-
11 Freezer power test 

CJ iuc I [ H740630LD18 

1-~1 c;. i l_ _ _I 
I l 

_.._..~I I 
~~ I 

!use I 

l97C 

Tesr Number H140630L.D11 
Product Name Freezer 
Product Model FR9F 
product capacity 26'U 

0 

, 1.__~ 

I .__I ___. 

,1 .__ ___. 

I Compresor Name GoldStar 
Compresor-Model V16 LAEG 
Compresor Power 114HP 
Compresor-Current 1.3A 
Thermost position 

Thennost Type NfKffNll 
Total Tesr Tme 24 ,,,. 

Sampel 2 Exam-state 

rAmblenl Temparatu,. l32c I 

!Voltage fr.quency 220 Y 50 Hz 
f t----------------t1------------1 t!'otor currentlpower 1.3 Amp 

Q Percentage working 

I Evaprator Air -21 c. 

After 22 _hour the temperature 

of 12 Kg fresh meat reached 

Cabin Mean Temprature 

lertsper Temprature 1 
----..-+-----1 
Total Test Time 24 hour I 

Time (start >> sst) 

Time (sst >> report) 

Inergy Consumption 

from 30C to -18 C 

Motor Winding Temp. I 
Comp;mGrtc;piirnp.- 91 c ---- -- -- R & D Manager: GHAFFARI 

lCond.....,lni.ttemp. 1
1
97C ! 

1Condenserexlttemp. ~.SC J 
'--~~~~~---~-~~~~~---------~ 

0 0 
I 

I I II I I I I I I 

11 11 II 



IRAN POUYA Co. HOT ROOM TEST ,)UI .:..-r 

I Freezer power test 

I I CJ j32C I HT 40630R.,D18 
r-i 

j.22~] I_ __ __j 

iuc 1

1
~ ~II 

I I Test Number H7 «le30R.D11 

[ ___ J l • Product Name Freezer l I I Product Model FR9F 
:91 c I 1soc 1 product capacity 255Uf 

:;© 
I c-1 I Compresor Nam~ GoldSW 

Compresor Model V75 LAEG 
' I I i I CmryKHor Power' 114HP c=J I I 

I r---=-i CompresorCUrrenf f.3A 

i I I J I Thennost. poslflon 
Thennost Type Nonna/ 

0 

l I Total Test Bne 24 hr 

- I 

I SB2"2".:CNG I - I 
I • -

I !32 c I I J • 
Sarnpel 1 Exam-state 

!Ambient Temparature 32C ! 
!Voltage frequency 220V 50Hz 

iMotor current/power 1.3Amp After 21 _hour the temperature 

0 I Percentage working I of 12 Kg fresh meat reached , l Evaprator Air -22c· I 
!cabin Mean Temprature 

. -- 'l from 30C to -18 c 
:crt,per Temprature l 
jTotal THtTlme 24 hour ! I 

Time (start >> sstt I 

Time (sst >> Nport) 

Energy Consumption 

- -
Motor Winding Temp. 
- - -· 
CompNSsor top temp. 90C R & D Manager: GHAFFARI 
Condenser Inlet temp. MC 

Condenser exit temp. 42C 
, 

0 0 



iHAtV POU ·o. HOT ROOM TEST ,,)ul .:...i 
I 

I I 

I Froozen Foo~ Storage Test 
I 
i . 
I 

! 

I 

CJ jGC h740607LD09 I 
I I l-1 •• I I I -

~1' 1 
!••c~~ 

I 

Test Number H1 «1«114009 
I I 1 

. Product .,,,. Fnez-1 
I I 

Product II°*# FRtF 
!1oe.4 CJ j11c I - product C.,aty 2AU 

~~ 
I I I I Comp1 nor Name GoldSfat; 

ComptNOr "°*' V71 l..A :e 

~ 
Compre.scw Power' 114HP 

0 CJ'-"'c=i ComptNOr CWrenf 1.3A 

i I i J Thennost position . 
i n.nnog Type Nonnl/l t 

I\ 
-.,.ota1 Tnr r.r.e 24 hoUr ! I -I SIU~~XZIG I -

• II -• jac I c=J • 
i 

Sam"2 Exam-5tate I 

l I I I 
i 

!Ambient TempanduN 43C ! 
jyottage frwquency 220V 50Hz ! 
lMotor curruttpower 

I The temperature 85 Kg 
I 

1.3A I ,_ 

0 j Percentage working Co11tincous 
I 

I 
· ! Evaprator Air . Froozen test package I -17.& 

. !Cabin Mean Tempratur. - I 
after 24_hour changed I ~ I 

:crisper Temprature il ' 
. I 

I 
!Total Test Time 24hr I from l. -18C to -11.a I ,, 
!Time (start >> sstJ I ! 
i Ttme (sst >> reportJ I 

IEMr9Y Consumption 
,I 

I 
I II 

!;otor Wlndlne Temp. 
- I 

I 11c:0m.,,.nor top i.ift;. 
-- ... . . 

I 97C R & D Manager: GHAFFARI I I ! Condenser Inlet temp. 108.4C 1! I 
1
1~-oxltlilmp. 5e.5C I , 

I 

0 I 0 

I 

I I 
I I I 

I II I I I I 11 11 II I ' 
11 II 

II I I I I I 



/RAN POUYA Co • HOT ROOM TEST ,~ ..:..-r 

I Froozen Food Storage Test I 

0 

I I CJ l~c_J H7 40608R.D12 
I 
I ,----j 

~~ 

I 
. 

I 
• t-:lO..I I ! 

I ' 
lsuc I~ 

I I 
~r--1 Test Htmbet' H74060BR.012 

I 
I I 

[_ __ - I I • Procb:f Name Freez• I I l I 

Product Model FR9F 
l10t.t C! 1100 c j I product. capacity 25SLil 

~\- I 
,-- -1 

I Compresor Name Gold Star 
Compresor ilodel ~75 uee 

I i i c=J , __ I Compresor P'1f/lf!r 11.f HP 
I I · - --- ---

I I 
-, Cortip nor- Ccnent l.3A 

I I I y I TPtennost pasiliOn 

1hennosl.. T)'Pe Na..111111 
Total TeSt Time 24 hour I 

I I 

I -
SBT'T'X-~ I -
143_~] I ____ I I • • -

I 

Sampel 1 &am-scare 

IAmblent Tem re t43C I 

_ 1220v so Hz 

The temperature 65 Kg ~-C~rf!~W!f ____ ,1.JA _ ~ 
Q I Percentage working -fCo11tinHUs , 

Evaprator Air -20.8 • I 

lcabln Me311 Tempmure I_ -- ---=----~--- -~ 
Froozen test package 

after 24 _hour changed 

IT'>fal Teet Time from -18 C to -20.8 1~.c h-r ----1 i Time (start >> sstJ I ! Time tsst » report» 
Inergy Consumption 

Motor Winding Temp. 
--- - ·---~--~ ----------~ 

CINnP'"'°' top temp. 1fJO C R & D Manager: GHAFFARI 
Condenser Inlet temp. 1fJ9.8 C ......... ---------"!~-- -----
CondenHr exit temp. 57 .8 C I 
'--~~~~~~__,~~~~--'L-~~~~~~~~~~~~~~~~...J 

---------·- . ---- ----- -- -·- - ----------

0 0 

II II 



iRAN POUYA Co. HOT ROOM TEST ,}If,. .:.m 

Froozen t-ood Storage Test 

0 

l57C I 
_] 

!1otc 

I 

( 

I 
S.BT~L9CN<7 

; ·~c 1 1 ___ _j 

-1 

I 

I 

I 
I 

'.~c I 

I 

1-20 

I I 
I I 

J 

I ---1 . 
i I 
I -] 

....----, 
L___J 

Sampel 2 

I 
I I 

I 

I 
I 

I I 

H7.f0608LD12 

H7ftlfJOILD12 

FRIF 
255U 

Compresor llodW V75 LAEG 

C°"""sor Pt1WW 1!4 HP 
Cwrrpresor C...T*11 f .l A 

-fitermost_ position 

ii1t:1mosL T,rpe Nonna/ 
Tl)l;J# -Test Timia-- 24 hour 

,--~~~~~~~~~~~~~~~~~--J 

I 

!; .... A_m_blent __ T_em_p_a_rettu_re_--t::~14220=3=:-r,.v ===::::j'.. I 
I : Voltap frequency 50 Hz 

o! ~~ current#~ 
I 

1.3A ' --
'Percentage working ConU.1wus 

I 

I 

I 1 
Evaprator Air 

lcabln Mean T~mpr:rture 
:cr1~per Temprature 

I 
I 
I I ITotat Tftt Time I 

I 
I 
I 

I 
I 
l 

I Time (start >> sstJ 

I Time (Sst >> reponJ 
1 Energy Consumption 
I ,-
'Motor Winding Temp. 
l--.:-=-.-.----- .. -· ··-
:comprHsor t«>p tfl'mp. 

[ComttftHf fnl'!lt t~mp. 

IConclenHJ exit temp. 
L_ 

L __ 

I . I 
-20 I - -- - ------ i 

I 

____ ____Jf 
?4 hr I 

I 

I 
-

I 
~ 

I 

' - I 
I 

-- --- ----__ J 
991! I 

I 

1(UJ r, I 
I ----

57C I 

______ __J 

0 

The temp~ature 65 Kg 

Froozen t.:st package 

ofter 24 _hour changed 

f;om -18 C to -20 

R & D M3nager: GHAFFARI 

0 
' 

I 111 I I I I I I I 



I iRAN POUYA Co. Hor RooM ..-.:sr ,~ .:....i 

11_ ---------

I 
0 

I 

151.IC I 

I__ - I 
1101.s CJ 

e-roozen Food Storage Test 

'3_ C ___ J I H740607R.D09 I 
.-;tO 

Test Num~ H140607R.DOI 

I I Product Name Freezer 
L~ Product Model FRtF 

product. Capacity 255Ul 

Contprf!S"' Name Go/IJSm" 
Conp-esor lilodel \f75 LAEG 
CompffSOf' Power f/4HP 

I I 

I L I I 
C0111P'es« CUnwrt l.3A 
1"ermost. posilfon I 1 I 
ThemJoK Type Nomral 

I I Total Test rime 24 hour 
L_.__J --!I SBTTIN<, 

I -~~] .-1 

_;I·~~~~~~~~ _ S.ampel 1 EAam-siate 

' ru-e-------, jAmbfent Temparature 
l I IVoltage frequency 1220v so Hz I 

I The temperature 65 Kg I Motor current/power r.lA i -

~rcentaP working Cc>ntiil«IUS I 

l.20 . . I Froozen test P''=kage I 
1Evapntor Air I 

0 
-

Cabin Mean Tempr.llure after 24 _hour changed 

I ICrkp!f Temprature _J 
f;om ·1BC -20 I''*-" Test TlnM 24hr I to 

I 

Time (start » sst) I 

Time (sst » report) 

Energy Consumption 

- -
1Motor Winding Temp. -I 
lComprnHr top ternp. 99C R & D Manager: GHAFFARI I 

~r,.,"d•nwr Inlet t~mr. 107.5C 

~Condenser nit temp. 57.8C I 
I . 

-· --·---- -- .. - ·---··. ... - .. - ... --- -- - -----·---· -------·-

0 0 

' 
I I Ill I I 



/RAN POUYA Co. HOT ROOM TEST 

I Temperature Rise Test 

CJ I H740603LD10 

L__ I l ___ j 
I I 

_....,,I I • 
Tesr Number H7«lfi03LD10 

.---L--.1 ....... _ __. 

~;.fJ I 
I t'--"'c= 
I i T I 

1--

-- ---' 

c-i I . 

I I 
c--, I . b 

Thermost. position 
1.3A 

255U 
Cornpnsor Name GoldSt.r 
Compresor Model V16 LAEG 

114HP 

Compresor Ccnenl 

Sampel 2 Exam - ~Idle 

iAmbfent Temparature Gie ·----i 
iVoffage fnquoncy 1228 V 50 HZ- i I 

reached 

After 5 _hour one package 

from - 18 C to - 9 C o i:::•;r!cl __ r:g __ ~r-·.,_~-~-ikl_·n-="=_-_-__ ----_ ~I 
l;.-C_ab_l_n _M_e3_n_T-~m-pratu--re--4.-r~-- · -- -- · · 1 ------·--------L ________ : 

;crtsperTempratu,. L_ ! 
!Total THt Time I 

I 

I Time (start >> sstt I 

Time (sst >> reportJ I I Energy Consumption 
1 

I 
I 

1- - I 

Motor Winding Temp. 1 

. -·-.---=-
______ _J 

Comprnsor top temp. 
. . I 

I R & D Manager: GHAFFARI 
Condenser Inlet temp. I 

I 

Condenser Hit temp. I 
I -, 

., ___ ---·--- .. 

0 0 
' 

I 
I 1 I 

I I I I I 



/RAN· POUYA Co .. HOT ROOM TEST 

Temperature; Rise Test 

j32C 

I ! • LL=:J 
I I I I I 
~ .--.""""~~ I l I 

LJ~ I . I I i I 
I I I I 

~ 
I I I T 

I ciJ 
I 

I I I I 
I 

I I 
! I 
I . 
! 

q 
1 

I 

• 
Saml>ei 1 

!Ambient Temparature 

Voltage frequency 

Motor currenttpower 

O 1Percentage working 

I EvapratDr Air 

Cabin Mean Temprature 

r Crlopor Tempndu,. 
Total Test nme 

Time (start » sstJ 

I Time (sst >> reportJ 
1 Energy Consumpaon 

-
Motor Winding Temp. 

- - .. ' .. 
Compressor top temp. 

Condenser Inlet temp. 

Conclenur exit temp. 

I 
; 
I 

I 
32C ! I 
220V SO Hz 

I 

No working ! 
.. I 

! 

I 

i 
I 

' I I 
- I 

. -·-· . -. -r-

I 
I 

, I 

0 

I 

I 
I 

I 

[ H740603R.D10 

Test Number H140fl031UJ10 

Product Model FRIF' 
266Uj 

COmpresor Name 

114HP! 
l.3A I 

Nomtlll 
Total Test TinM 

I ! 

I i 
• 

Exam-stat• 

I 
I 

After 8:15 _hour one package j 

reached from -18 C to -9 q 

I 
I 
I 
i 

i 
i 
1 
! 

I 
I 

R & D Manager: GHAFFARI I 
I 

I 
I 

0 



0 

/RAN POUYA Co. HOT ROOM TEST ,>ui ..:-r 
I 

,lr--~-------T-e_m __ p_e-ra_t_u_re __ R--is_e __ T_e_s_t _______________________ j! 

CJ 

I I 
( _ _I 

I I 

'<:p 
c=J '--""' L I 

I i I 

SBTT.IN'G 

1~2 <; J l J 

juc I 
I. ' J L_.i 

I i 

11 '--___,l 

I I._____, 

11 '-------' 

Sampel 2 

H740602L.D13 I 
Test Number H740602LD13 
Product Name Freezer 
Product Mod@I FR9F 
prodUcL Capacity 256Llr 
CompreSOI" Name GoldStar 
Compresor Model V15 LAEG 
Compresor Pt1Wf!r 114HP 

Compresor Current f.3A 
Thennost. position 
Thermosl. Type Normal 
Total Test rime 
-
-
-
Exam-state 

f Ambient Te:nparature iii C---- i r--------------------. 
--=:J I 

~==~ __ J20

v 50Hz ;I Alter B_hour one pacllage 
Q I Percentage working _

1

1 No working 
9 

reached from - 18 C to -9 C 
1Evaprator Air • --------------

! tcabln Me3n Tempr.rture 1 ·· 

.1 :crtsperTemprature _______ ___. 

I Total Tut Time 

Time (start >> sstJ 

Time (sst >> report) 

Energy Consumption 

Motor\Vln~ng~~~~~·~~ ... ~.-=.~--=""""-~--.---1 
Comprnsor top temp. 
--~~~~~~--t~~~-----J 

R & D Manager: GHAFFARI 
iCande...,lnlet-p. I 

Condenser exit temp. . l 
'--~~~--!.-L-~~__J.__~~~~~~~~~~--

0 0 



0 

0 

I 
I 

I 
I 

IRAN POUYA Co. HOT ROOM TEST ~>ui .:.-

l:lr~~~~~~~~~~~~~~~~~~ 

_ Temperature Rise Test 
,--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

I 

I I 

L_I 

j32C 

[_ 

LI I 
I C=1 

c---, I . 

I 
[ _____ i 

H740602R.D13 

Tesr Number H140fJ02R.D13 
Product Name Freezer 
Product Model FR9F 
product. capacity 255Ut 
Compresor Name Gold Star 
Compresor Model VTS LAEG 
Compresor Power 114HP 
Compresor Current t.3A 
Thennost position 
lnermost Type Normal 
Total Test r6"Je 
-
-SETT:CN"G I 

·~~J I I ............... ._. -._ _____ .... 
Sampel 1 Exam-~tate 

! Ambient Temparature l32 C I . 
!Voltage frequency 220V 50Hz I 
! Motor cumntlpower 

I After 9:30 _hour one package I 
:Per;.n-~ working No working I reached from - 18 C to ! Evaprator Air . : -9C 

- --- - - l Cabin Mean Temprature I 
Crisper Temprature I 

I 

Total Tnt Time I 
I 

Time (start >> sstJ l 
Time (sst >> report) I 
Energy Consumption ' I 

- -
Motor Winding Temp. 
.. - ···- - .. - -- -
ComP'"sor top temp. R & D Manager: GHAFFARI 
CondenHr Inlet temp. 

Conden.-r exit temp. 

- ···----· -- ·-M --- -

0 0 
., 

II I I I II I 



IRAN POUYA CO. I EX. GENERl\1. STEEi., 

( Mlic Joinl Stock Co. ) 
The leading Manufacturer of Rerrigcrator. Freezer 
and Aluminium Profile 

CONVERSION OF IXJ#ESTIC REFRIGERATOR PRODUCTION 

FACILITIES TO PHASE OUT CFC 11 AND CFC 12 

IRAN IDUYA COMPANY 

FINAL PROGRASSIYE REIDRT 

PROJECT NO. MP /IRA /94 /403 

UNIIXJ CONTRACT 94 /095 

PREPARED BYE. GHAFFARI 

• 
Unr ff,.I 

-----· ---·--.. ··- ·--. ···-·---------
FACTORY, 4th Km. rlld ~:-11:1.i 1~<1. J-.\'.'. '. I'•, 'flll"; (,·~ l "'·' 

P.O. ROX IJ14> '11 -rum1\:l -Hlf\~J 
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IRAN POUYA CO. 'IS. 1 :r~:rl' \I •: 1 rri. 

( Pultlic Joinl Stock Co. ) 
The Leading Manufacturer of Refri~ 1·r.1lnr. rrn.r::rr 
and Aluminium Profile 

lJ Till" n .\". ll. Ii lTc:tiT . If.. rm: fJ HL ·r-·l ' •. I, 
JU l .•11•i 

•. ~. ,, t' r
''- I I I' '-
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IRAN POUYA CO. « E':. f :t·:~1rn,\f. ~Tn:J. • 
( Public Joint Stock Co. ) 
The Leading Maimfact11rer of Rd1 ig"r-11or. r rr 11;rr 

aml Aluminium rrof ilr. 
• 

llnlr· 

l l\.-lX I'Gl Ti CC.!ll'. L'.T f:, I.. :1;r;;: .~:_ L\"l TICTI J.'U,· UF f/D.l:[ _ ;rrLI.."J.-1.\"CES n· 

REFRIGEl~ .. 1n;:1 A.',"D i;.\L .'IODEL fl,"[D.."Ll'. ll/E N.:.u.·:n: l'l:Cf:f.-CTIO.\" C..11'.-ICITr 

OF FACTOI'ir IS :.:ocooo l".',"ITS IE/: rcrn. 

H l:J:r: f;"fiD" rm: 'IC.\"Tlil.".IL l'li'UT.)CCJL 11"1-.i.L :;1,;su.> m 81 COUTIUES 

HCLLI>I.\"G IR.:.•: .L\"D :t.IL' rnrr um r rur. LSI:;., , n~ c:.1sEs. Jr.AX I'OLT:I 

cw:r.l.\T s:-,1::;- TC CCLLU.:T;,\(; I.'.TcJ/lg(fJO,\" lfi1.;r·;· i.TC SCllSITLTIO.\" FIW,1/ 

Dl' I'O.\"T .IJD [)(;;,· r11.rtIC:IL CVNl'A.UJ::S. mr J.\T0!.'11.ITIV.\" ,IBOLT r.1: 

sws1nT10.Y urc J.11.1 .1.m Nil :;cns:nnc:.r ' . ~ I , ·r· u: re 1 I llJ .1.\'D THC.\' 

Cl"CLOI'..t.\'T..IX. COLLECi J ,\"(; I :;ro1.·.1:, Ir; v.·; n:J.1/ '- i :~[ I'l.TSSUR .11.-1.\'l'F. ICTCR ,WOL 'T 

CWII'RESSCr. :::m r:;;; or In:: I.: .:.\'[: :.-;J;J,\"G :-::/,' S.i.'II'F.1.S. srrnr .WtJl"T 

srsrnI .·:0;;1 nr.:r:c.••: .. tJfl ::n:r-:su;x er me::.-. 

Till:; Sn/Jr f1'l.'/1T c1r.r.r.•;,; U.\' l.\TH r.•;:r,c; .. r.::rr rnr. .\"[CQTJ.tTIO.': .1.\'D 

llELI'l.\"G rnR _1romrff.1nu·:. JRo.11 rm:.\· r::u::: ::1.Rr .•:ii:·r .1 roxm.icr r,·rrn 

Tl/[ TOT.IL .1.1/r_){','.T or ("{"(" (( 1.':S/~lfE .l.\'.'.F.:!. I l .': 111.1.\ I'Ol.T! COHI':l,\T .II'iE 

120 TUJS. 857D.\S li'll .l.',"IJ ::.;ro;;:; li'J:..' f0/1' /'/,'{)[)('1-rJ;:,\· u::J: .1.\'D SERrirE 

ST,IT/O.\'S. 

-------·- -- ··-··· - . . ·-·--·----------
1-'ACTORY, 4th •.111. 1•ld r:or • 1 l'•I. ', '•1\1\' 

P.O. fV)X 1.114.'; If' Tl.IHl1\fl .. u:,•.~! 
r. 

I ' " :;1 \ II! - 22.2711 f'OYA JH 
.. "I I .t I; I 



IRAN POUYA co .. EX. GENERAL STEEL • 

( Pllllil tltilll Stiel CL) 
lll l.ailt ......., .r llfrileratar, Fntzer 
1111 Almiinn Profile 

SYNOPSIS: 

Chn Ref : 

Dall"' 

TllE l".HDO PROJECT IS CONl'ERSIO.V OF DO.'ll:."STIC KEFHIGER.lTOR 

I'RODC:CTIOX FACILITil::S TO I'/1.-ISE OllT CFC - Ji ASD 11. T//E FIRST I'ART 

vr TllIS PROJECT l1JIICll //,15 }l.lDE ,1 CONTRrlT lt'ITll IRA.\ rom·..1 CO.VI'ANr 

lffl\E AOOl.fT FOLLOlt'/,VG SlJ/JJECTS. DESIGN , CllCl/L,lTION ,t.\'D DRrlITHG FOR 

,'IODEL KEDEFIA."ITION l'IWWTrI'ING. 

PROTOTl'I'E TESTI,VG FOR FUt."CTIONALITr .-I.VD I'ERFOR,'UKC OF Tf&O .VOOELS 

REFRIGERATOR AND FRf:f.·ZER. 

TllIS t'ROJECT 1/,13 BEE,"\ ,t/,IIJ£ TllNEE l',l/lTS. TllE f"IRST I'ROGR.ISS REIYJRT 

COJ'ERS TllE FOLLOWING SUBJECTS. 

' 1 - DHIENTIONAL ANO INSULATf;ON SPECIFICATIONS. 

2 - REFRIGERATING UNIT COMPONENT DETAILS. 

3 - DESIGN ,lNO C1iLCUL,tTION. ' 
' 

./ - COOLING L011D CALCULATION. 

5 - PRODUCTION LOAD CALCULATION. 
I 

6 - SELECTION OF CO.•tPRESSOR. 
I 

7 - OETEl"1fIN,tTION OF CONDEN$ER. 
I 

8 - DETERJ'IINATIO.V OF CAPILLJIRY TUBE. 
I 
' 9 - DETER~IINATION OF El'APORATOR. 

FACl'ORY, 4th Km. Old KaraJ Rd. I 

P.O. BOX 13145-311 TEHRAN - IRAN 

- 3 -

PAX : 6692005 - 673362 I 
11JC : 2138SO SSPA IR - 222711 POYA IR 
TEL : 6692001 - 4 



! 
I 

IRAN POUYA co. c EX. GENERAL STEEL. 

(Mli .. w Ct) 
DI ba6it ......, of lefritntar, Fnezer 
• Amini• Pnfil 

• 
Oar Rel : 

Dal~: 

SECOND ~ REIUllT CONTAINS. 

1 - Drr::r.m.Y.1r10.f er c.in:.-;:;r cos:;r.&.\T. 

2 - NETllOD OF SELECT IO.V OF CO.•tr,t Tl BLE CO.'II'O,\"ENT:;. 

rum RESI'ECT TO 17fE TEST HESC!LTS AA"D Cl'Tf.'111 Z1&T/O,\' I'ROG.-tVHE. 

3 - El'ALC:ATION OF 11,·oron·PES ft'lfll CESI'ECT TO }lflftOR NODIFICATION OF 

Cl/A,VGES ,&ND TEST HESIJLTS • 

./ - PliEP.tllATION OF TRIAL TEST EQUIPHENT. 

5 - TEllPERATllRE TEST PRocµJURE lfl/ICH CONI'Ll' lflTll ISO OR DIN 

ST A.VDARDS. 

6 - OI'TLYIZATION PL1N. 

i - ENERGY CONSUNPTIO.V l'ALUAtION REPORT. 

8 - R-12 AND R-13./ A REFRIGERANT TEST SllEETS El'ALUATION AND 

RE&'IElf. 

IN THE FINAL I'ROGRASS REPORT liE lt'ILL CONSIDER TllE FOLLOlfING 

SUBJECTS TO END UP TIIIS PAR'!' OF PROJECT. 

1 - ACTH'ITIES. 

2 - TASKS. 

3 - PROTOTrPES ErALUATION ANIJ AN1ILYSIS. 
I 

./ - CONCLUSION. 

5 - RECO~DIENDATIONS. 

6 - DIBLIOERPlfJ' AND REFERENCts. 

7 - ATTACmlENTS. 

PACl'OllY, 4th Ka. Old Karaj Rd. 

P.O. BOX 1314S-31 l TEHRAN -IRAN 

I 
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PAX : 669200S - 673362 
'nX : 213SSO SSPA IR - 222711 FOYA Ill 
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IRAN POUYA CO.' r·:'\. 1:p:r•~·\I ·~Tr:r.1. · 
( Pulllic Joint Stock Co. ) 
Jhe Lea•ing Manufaclurer or RP.fri~r.rillr.r. r rrrz~r 
1111 Aluminium Profile 

.4CTIHTIES: 

• 
011r Rrl 

....... 

OF DC,!fESTIC 

C.\"IDO JXD .-i c:..:rN.h.T t/JS DIT.\" _1f.i0£ nm :r.· :·: ,. 1t ., ' . , ...... TV CIRRr 

orr mr rr;:;.: n -:- .,.,, .. ...... l ·;)LLG:·:/ .\·G .1(_-; 1:.: .· : ::.'.: !o"f.J.T L G.\"E Vt:R I ,VG Tll/S 

I'GOJECT. 

I - .-tCCEI'T/.\"(; me rn.·_11 ·'r .. ,· L\"IGO .-1.\'D SJ .\"l.\"G 

3 - CCLU:C:r:.; :·:r::r.-·:.:r::!_~- .~r:1:[TE ere G.::.;:::_: .::::: nr:rr.ESSOGS li"ITI/ t:SE 

or 1~1:11.1 ::::'~-·: r::rn::.·:.··:r .·:.1'.lT.l~Truni 1·.r: .::;1;:.•:,; rw; :;,1.,:rns. 

G[f.'.'f t.'-"l. ~~:::~ 
,..,,_, ... ,. ', ..... ,, , ·r•,. ..,.,., .. 
' '' • "'· Ill\. It i '-•• t ' • TO //£LI' 

.., ,, .. , ,,. .......... D"f'Ofi'TS rn 

;; - cou.un ::;, -:-:::.: D;n i'.'U:::r:; 1:-:1 L:r: c.·.-: :.·o s1:.u re cs c.mrn mr 
n~.'."i/.'. IC[ ::c. :J/,'f}!},j Slr. 'II . j.'.) '"/I. i::.,: ::.. g :ut: ... :.- l.t".11\ fJETECTuR 

.'f.:rflI.\"G .1.\f; !.IClT.'l l'L'll'. 

6 . IJST.ll.LJ .".ti ru:: g::·:;::.:, _;_'./) r:;].\"{.i l"r.'t,· r::<.'T.J1Tl'f FOR TUE Tl.'f!:." 

nn .w: ,:::c 1:::. :ur nw . le -rc:.r: l't1·nm r-rw.'.·. 

i llflI'l.\"G mr ::xroNTS ,!,\/) Tl/£ .\".ClTSS,t/ff 

n.T!Jf,'lf.ITW.': .1.•:r .![$() l'RO/Jt:SIJG ur orr f(}fi f'r.J.:.111.\"G I'L.-1.\T. 

B - .11i::~:..,,; n1,·;,r rJ10.;1;.::;:; 1.·u·m.·r f()[,' :;u:·u rr:.w; ru c.uoo. mis 

REro1,·r r.-,1s .wurr c1Lcu .. u10.\· r1sr, nr.:.;rc:;n.i; nr rno ,t/ODEL 

R£FRIGl.R.ITON.l.\"D HTL:l."t.' nm est-: or 1.· :.:1.1. 

p .o. 11ox JJ 14,~ _,,, 11rmAr1 -HtrH·J 

- .. 

I· .\ ·~ 

'' ... 
Ill 

, , '•1111; 1.7 l l(,2 

• I ., ::·:1•\ I H 22271 J f'OYA IR 
• , ' ., '"I .J 



IRAN POUYA co. c EX. GENERAL STBEL I 

(Mlil.ltill Sleet Cl.) 
DI lllilt llmfacln If llfrilntw, Fnmr 
aAllliilllPnrie 

• 
O.r l•I : 

Dal": 

9 - SELECT I ON OF COH/~ I Tl llLE Q»//Ui\·£,\"TS ,1.m .V,11\ / ,\·(i rt~\· rnororrPES 

FI rE I'Ell MODI::l ,l,\1J TEST TllDIE I.'\ 111£ llOT ROO.'I FOB 

IO- I'REPAIUNG SECOND l'ROGRESS REIYJRT ASD Slf/JHITTED TO l".'WDO. 

11- .'IODIFrJKG TfiO CG.'IPONE,'ffS INSIDE REFIUc;ER,ITUll ,ICCOIW/,\"G TO 

OI'11.'IIZATION FOR Bl:.7TER PEBF0R.'Ll.'\C£. 

- G -

_______ ...___ _________ I 
PACrollY, 4th Ka. Old JCaraj Rd. ~AX : 6692005 - 673362 

TLX : 213850 SSPA IR - 222711 POYA I' 
P.O. BOX 13145-31 l TEHRAN- IRAN TEL : 6692001 - 4 I 



" 

IRAll POUYA co. c EX. GENERAL STEEL • 

( ......... w c..) • 1'1 IJllill Ir rhlllr• .r llflterallr, fnenr 
• 1111·. ,,.,. 

HSKS: 

O.r •~• : 

Oat~: 

TllE T.ISKS //;trE llEE.V .accavrLISllED TO C.lli'Rr O::T nus fflOJECT .IRE AS 

FOLWli". TllE FIRST ST£I' IS TO STlJDJ" O.V N£Df.'SICi.VJ,\'G OF REFRIGERATOR 

JXD FREEZER FO/a' £:5£ OF HlJ../,;. 

FOR C:.ILCULITIO.\" :I.VD DCSIG.VUiG OF ,1 I'.lRrICT:LAR R£FRICE:IUTOR A,\·D 

FREEZER .IRE REQUIRED NEC£SSARr l.VFOR.V .. 4TION Sl'Cll 

SPECIFICATIOA·s OF EACH HODEL. 

AS TEQl.VJCAL 

TECllNICAL SPECIFICATIONS #IUST C.ONTAIN THE FOLWlt"ING INFOIVIATIONS. 
I 

1 - DINE.\TIONAL SPECIFICATIONS. 

2 - INSUL,ITION SPECIFICAT/O,VS. 
i 

3 - REFRIGERATI.VG UNIT COllPONENT DETAILS. 

FOR DE.TER"1I.VATION OF COHPRESSOR CAPAC/Tl' FOR USE OF CFC 13411 IN 

TllE Sl'ST<»I TllE FOLLOlfING ITDIS I/AVE TO CALCULATED. 

1 - C1ILCULATION OF COOLING WAD. 
I 

A ) A>fOUNT OF llEAT LEAKING INTO TllE REFRIGERATED SPACE 
; . 

TllHOUGll T/IE lt'ALL. 

D ) ,UIOUNT OF llEAT GIJ'EN OFF Dr lfARJf PRODUCT. 
I 

C ) A.'fOUNT OF /IEAT BROUGHT INTO TllE REFRIGERATED SPtlCE Bl' 

OPENED DOOR. 

D J A.•tou.vr OF l011D FOR FREEZING PRPDUl710N A.VD KEEPING TllEME 
I 

FOR LO.VG PERI.OD. 

TllE su.•1.•ttlTJON OF ALL IS TOTAL COOLING LOAD. SELECTING 

- 7 -

l 
I 

I 
i 

I 
I 

I 
I 

FACroRY, 4th kll. Old ICaraj Rd. 

P.O. BOX 13145-311 TEHRAN- IRAN 
FAX : 
n.x : 
TEL : 

6692005 - 673362 I 
213850 SSPA JR - 222711 POYA JR I 
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' 
i 

HIM POUYA co. c EX. GENERAL STBFJ. • 

(Mil .. Slllt Cl.) • DI lllllill •llfwta• If........,, Fnn 
•II . . Prllie O.r l~I : 

Da•~: 

cmtm~ CdP.ICfTr ,w:sr BF. -E.'Qt',ll OR l/IG/11:.ll T/1,1.V TOT.IL COOL!,\"G Lv.w. 

FOR SELECTio;.· OF CONPATIDLE COHT'O,\Ea\'TS FOR REFIUGER.ITOR ,IND 

F:;EEZER 111/ICll 11RE." nrc I.'l~T,1,\7 l 1ART OF TllIS s.r::CT/ON. 

IN TllE FIRST PROGRESS Ri·roRr dLL COOLJ,\"G LOAD lt"ERE CdCIJL.tTED FOR 

IJOnl NODEL AND CD.'lffl£SSOR C.II'.ICITr ALSO DET::RHJ,W:.D ,l,\"D SELECTED. 

FOR DETER.'llt~ATIO.V OF COOLI.\'C CO.'IIU,\'E.'fT~ Till: f;VRI\ CO.\"DITIOS OF ,;LL 

CONPO,VEA7S /l,trE TO BE CONSIDERED. 

SELECTION OF COOLING CONroNEkTS: 

TllERE ARE TffO #/ET/IOI' OF DETERNINATION 

l - CALCULATI,VG ALL PARTS ANp DETERJIINING TllE RIG/IT SIZE. 
I 

2 - EXPERINENTAL NETllOD DY DETERllINING CABINET CONSTANT FOR COOLING 
I 

LOAD AND SELECTING co#PNENTS FR<A'I DIFFERENT NA.VUFACTURE 

TABLE. I 

IN T/IE FIRST REPORT TllE SIZE OF ALL CC»fl'O.VENTS HAVE BEEN 

CALCULATED ACCORDING TO ASllRl,IE FUNDAJIENTAL llAND IJOOI\·. 
! 

FOR dIR C//,INGE LOAD BY OP~NING T/IE DOOR A.VD AIR LEAKS TllROUGll TllE 

GASKET, C1ILCULATION OF 11/•IOUNt OF AIR LEAKAGE TllROUG/I T/IE GASKET CAN 

NOT BE ACCURATE AND AHOUNT OF AIR Cl/ANGE DI' OPENING TllE DOOR EACll 
I 

TI.ttE AND NUMBER OF rntE TllAT DOOR GET Ol'EN IN 2./1/0URS #IUST BE 
' 

- 8 -

PAX : 6692005 - 673362 

I 
I 

P~, 4th Ill. Old Karaj Rd. 

P.O. BOX 13145-311 TEHRAN- IRAN 
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I 

IRAN POUJA CO. r E}{. GENERAL STBEL • 

( Mli .llil Sltct CL) • DI lllllill ' ufsln .r llfritntw, Fntnr 
• 111.. ,,.,. 0.r lef : 

Dalt': 

ESTHATED ft111Cll IS NOT ACCURATE TOO. THEREFORE h'E 11'/LL ADD TEN 

PE."liCE.\T OF TOTAL LO.W TO IT FOR TllIS IYJllJUSE, S0,1/E ·'Ll,'\C:FACTl:RE 

COSSIDER TllNEE KG OF ICE IN TllE FllEEZE.~ Co.'lrnr.Tm~.vr OF GEf1llGER1ITOR 

m:ir. 

SO.'IE ,"./,ISL'F,ICTl.:RE l/,ll'f.: FOLLOlt'ED AS/Ill.It: .VF.T/IO!J ,(,\"D CO,\"SI DEIU ,VG 

H.-1.HHU>I PHODIJCT ACCORDI,\"G TO c.-1rncrrr OF REFRIGERATOR A.VD FREEZER 

,l,\"D CALCCJUTI.VG T/IEIR LOAD. 

//,ll'ING C.lLCUL,ITE :ILL COa'llYJ,V/::,'\iTS r1NO GE.I T/IE SIZE ,1,\·o C.lI'.-ICITr OF 

TllDIE FOR USJ:: OF llFC lJ./.l TllE C<»IPATIBLE cmt.'Uf.'l::.us c,1,\· DE.' SELECTED 

£1Sl'Lr A,'\D START N1lKING PROTQTH'E FOR EACll ,•IODEL. 
I 
I 

IRAN POL.TA COMPAKr PRODUCING Tlt'O HODELS A.VD PROTOTYPES ARE AS 

FOLLOlf. 

1 - ~IODEL RFllR 

2 - ,ttODEL FR9F 

FIJ'E UNits 

FI&'E UNITS 

FOR Tl/ESE TWO ,tfODELS h'l:: l!SED CO,'II'llESSOR FRO,"f Tlt'O DI FFER,INT 

~tA.VUFACTlJRES 

1 - GOLDSTAR /t/ODEL NR 52 FOR REFRIGERATOll ,IND 1'75 LAEG FOR FREEZER. 

Z - TECAHSEll fllODEL AEZ 135~ FOR REFRICER,ITOR AND AEZ 2380 FOR 

FREEZER. 

PACroRY, 4th Ka. Old Karaj Rd. 

P.O. BOX 13145-311 TEHRAN -IRAN 

- 9. -

PAX : 669200S - 673362 
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IRAN POUYA co. ( EX. GENERAL STEEL I 

( Mli .llill Start CL) 
1'1 lllill llmfacln of ltfriterator, Freem 
.. Allllli1i111 Prefie O.r l•f ' 

Dal..-: 

• 

rt7/Ei\' Tiii:: PRVTOTJ"l'S Gl.T Co.tll'LETED rm: FOLLOh"J XG TESTS 11.-l l'E DEE.\' 

DO.'~£ T:J Tl/DIE t.:.\Df:J,' STJSDJIW CONDI TIO.\". 

TllE TESTS ltEI'.£ Cll.'I'a I ED Ol.'T ,tr .13nr ,t,VD J~nr ,t'fBf ENT TENI'EJl,tTl'RE. 

FOR RERIGERATOilS l'ROTOTYl'ES: 

I - PULL DOJilV TEST 

: - CO.VTINEOUS RC:N I'ERFO/l.'/Ai'\CE TEST. 

3 - ICE FNEEZER TEST. 

I - crcLI .m I'EfWOR,lfANC£ TEST. 

3 - ENERGY COSWf PTJO,\' TEST 

FOR FREEZE/l l'llOTOTYI'ES : 

1 - PIJLL DOh'N TEST. 

2 - CONTINEOUS RC:N I'f:.RFOfl.llA.VCE TEST. 

3 - Cl"CLI.VG l'ERFOfl.1/,INCE TEST • 

. / - FREEZ I ,\'G ror1EU 1'EST. 

5 - F/lOOZE,\' FOOD STO/l,lGE TEST. 

6 - TENI'L"RrlTt:RI: /US!' TEST. · 

I 
I 
I 
I 

Tl/IS TESTS H,U'E DONE ON TEN I'ROTOTl'I'ES AND 1'1/E RESULTS 11;1rE T,tKEN I 
I 

FOR El',ILUA T ION. 

FN:rol.Y, 4th Ka. Old KaraJ Rd. 

P.O. BOX 13145-311 TEHRAN- IRAN 

- 10 -

PAX : 
TLX : 
TEL : 
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i 

IRAN POUYA co. c EX. GENERAL ~TBEL , 
(Mil Ml Sleet CL) • 1111 leailt lmfllln tf llfrilerator, Fnezer 
... Allllliia Pnfil 

0Pl'IllIS.4TION PL.4N : 

Our R~f , 

Dal"' 

I . 
I 
I 

! 

,ICCOIWISG TO n::;r m:::;nrs Ul7Jm:;,1rw... /{,IS TO IJI:." oo.n: OS TJIE; . 

C.WJ.':ET r,1r.r OF I'.EFRIGEt.',lTOR. 

TliO CQ,lfl'A,\"EST5 St.:Cll JS .Vf.,IT TR.IJ .l,\"lJ f..TllU/i,1T01; DOV/l ,\E£D TO ClE 

.lfODIFr TO GIT STA.\"IJJRD T£.lfI'ERATl:R£ !,'r DIFFl::RA.VT PART OF CABI,\"ET. 

I 
T/IIS NODIFICATIO.V llAS BfE.V DO.\"£ ,l,\"D T/IE TE:ST l1£St:LTS B£Cd.VE : 

S1lTISFrlCTOiff. 

CABINEf CONSTANT "C": 

For. 11:J:::r.ms,1no.r VF c,wp·1.-r CO.VSTA.VT ,I nsr //,IS TV c,umr OCT ; 
I 

FOR Tl/IS l't.:RPOSE, IN THE SECOND PROGRESS REPORT TllE PROCEDURE OF I 

T/IIS TEST AND T/IE FOil.'!Ul,ITIO.V llAS DONE IN DETAIL. 

COMPARING R12 SYSTFJI KITH R: 134A: 

THE SANE PERFORMANCE TESfS I/AVE BEEN DO,\"E lfITll Rl2 Sl"STE>I 1IND 

RESULTS /IA &'E BE CO,tfl'ERED. I 
i 

WE /IAl'E EDITED Tlt'O PROGRESS REPORTS FOR ,1LL ft"OR/i lf,U'E DEEN DONE 
i 

SO FARE FOR UNIDO UNDER T/IEiCONTRACT NU,tJDEil !J.1/095 RECH'£D TllE TRIAL 
I 

TEST EQUIP,t/F.NTS A,\"D INSTALLtD TllE>IE IN TIIE l'RODUCTIO.V LINE AND ,tf,IDE 
I 

PREPARrlT/V.V FOR l'RODUCI.VG REFRIGERATOR lt'JTll fll34,t. 
! 

- 11 -

FAX : 6692005 - 673362 

I 

FACTORY, 4th Ka. Old Karaj Rd. 
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I 

IRAN POUYA co. ( EX. GENERAL ~TEEL • 
( ...... Stlct Ca.) • 1'1 l .......... If llfritnt•, Freezer 
anll Alum· i• Profile 0.r •~• : 

Dalt': 

PROTon·PES £Y.4LEUION AVD .4N.4LYSIS: 
i 

! 
I 

• ..tFTEN c1ict;L,1TIO,\", DESIGN, SELEC.T/O,\' VF CD.l/l',ITIBLE lWII'O.'fE.VTS ,1,\'D ; 

)fdKING I'ROTOTYI'E li/T/I t:SE OF llFC 13./,t TllF. I'EllFO/l,11rtC£ TESTS lt'ENE I 
' 

CARRIED Ol'T UNDER TllE STdND1ll~D COA'DITJO,\'. O.\" T/1£ FINST l'ROTOTl"PE TliO • 
I 

TESTS lt"f::/,'E JJO,\"}." (CU.VTI.\"E:CJL-S /W,\ I'EIWOR.1/,1.n::~ J.rn Crl"Ll,\G I'ERFO/m,1.\'CE ! 

TESTS). 

THE GESL'LTS TlfNa\'f:D OL'T KOT SJT:IT,ICTOHL 

T/IE OI'Tf.11IZATIO.V I'L,l.V JS. ST,lilTED. TllE FlliST sn:r TO GET BETTER 

COOL/ ,\'G C,&I',ICITI' I a\' TllE C,181 NET WAS TO Cl/,INGE TllE SIZE OF CAI'ILLARr 

TUBE. I 
I 

I 
dFTER TllE NODIFICdTION Tl'.E SdNE TESTS •·ERE DOKE O,V K£ri f'IIOTOTJ'PE. \. 

TllE RESULTS lt'ERE S//Oh'.V TllATjTllE COOLING C,lPACITIES l/Al'E l!'IPROJ'ED. I 

IN Tl/E crcLJ,\'G PEHFOH1!/ANCE TEST TllE TE.•II'ER1lTURE I.VS/DE CABINET 

lt'ERE NOT STA.'fD;IRD CONDITION. IT NEANS Tl/AT ',•t' TEST PACKAGES IN 

FREEZER Co.ttr,IRTMENT DID NOT REACI/ -12°<' AND ,tfEAN TEstfPERATURE OF 

FRESH FOOD C..tBIKET GONE BELOlt' +soc. TO Ol'ERCo,ttE TO Tll/S PROBLE.•t IS 

TO JIAl'E BETTER INSULATION IN T/IE El'Af'OR,ITOU DOOR 1IND ,•fE,IT TRAl'. 

IN TllE OPTJN/Z,ITIO.V TllE IJESIGN OF Tl/ESE Tlt'O "'1llTS h'ERE CllNGED. 

- 12 -

PAX : 669200S - 673362 
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IRAN POUYA CO. •Ex. ca~Nr~HAI. STEEL• 

(Mil Jeint Stoct Co.) 
DI l_.. lllllfacturer of Refrigerator, freezer 
m AllllllDum Profile Our Rf'f , 

llolr : 

THE 1\"Eft" Er.-tPOR.-tTOR DOOR :l.\'D m:.-tTTR:tr /l:llT BEE.\" :'l-tDE. 

Tl/E crCLI.VG I'ERFOlm~l.\"CI:: TEST /1,11".E:: J.)O,\"l: LJ,\" XElf" I'ROTOTrPE. 

Tl/E RESt:LTS TCR.\"F:D orr S.ITISF:ICTORL 

• 

Tl/E REST OF I'ROTOTITES /f,I !"£ B£J::S ,;i.iDL" r1·1rn ,\"£ft. CD.'IPANE.VTS AND 

TEST TllE.'IE Sl:CCESFL'L r. 

I.V OI'TDIIZ.ITIOX OF FREEZLR rm: LEXi'Tll or CII'ILLIRr Tl"BE ,u:n TllE 

T/IICK.\'ESS or I.\"Sl"/,JTIO.V /l,UE IJEL\" Cl/,t'fGED. 

Tl/£ ST.l.\"D.-IRD TEST /l,lt"E BEE.\. C..IJ,'I'.l UJ VfT ,IXD RESl'LTS ft'ERE 

SATIST:ICTOr.r. 

ACCOIUJ/,\"G TO T/1£ CO.\"Tt.'.ICT f1"/Tlf L\"JVC) .1rrr1.· fi£/)/SIJG f1"£ /l,lrE TO 

fllAKE FOl'R I'ROTOTITES I'£R .'f0D£f, :l.\'P TEST EJCI/ PROTOTrI'E FOR 

FUNCT I ON:I LI rr .-1.\'D I'E/U-0/1'.lf. I.\"<. E. 

TllE FOLLOlt'J,\.G HODEL fl..11"£ llE:E.\" ,1f:IDl'. 

REFR l GER.I TOR /,' F 1 1 r r [ t "E l'.\" l TS 

FREEZER FR9F FHE l".\"JTS 

.. 13 
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IRAN POUYA co .• EX. GENERAL STEEL J 

{ .... Jaid Stoct Co.) 
Thi Leaf111 llafuturer of Refrigerator, freezer 
1111 AlumDum Profile 

• 
Oar Ref : 

Dair- : 

FRO.'! Tl/REE CD.'II'RESSOR ·'f,tSC:F,lCTl'RE ,I :;u.•tn£R OF CO,lf PRESSOR H,l rE 

BEE,\' SELECTED ,&,\"D CS£l1 FUU Tl/ESE.' l'llOTOTlT£S. 

1 
FRON GOLDSTAll llP ,1/0DEL ,\'R Si 

-G-

, . 
FROM GOLDST11Il 

--1-
/IP "10D£L :.. ,-., 

1 
FRD.'I TECUMSEH III' NODEL ,&EZ I ::Jar -G 

I 
FllOM TECUMSEH 

--/-
III' NOOEL AEZ 13BOr 

I 
1'1l0llf /iLtTSUS/IITA /IP ,lfODEI. <J,l iiC 

-r i 

Tl/E TESTS /J,1 rE DlJ::.V DUNE! TO rl lL I'IWTOTrI'ES U1\"Dl::Jl I SO ST A.':D,IRD 

i3il rl.\'D 5155. 

11 corr UF ,ILL TEST RESULTS ARE IN TllE Sl::COND I'TWGR,;ss REPORT 

f11/IC/l //Al'E SC/f?.•:JTTED BEFORE. 

I 
I 

T/IE TESTS 11.l VE DONE 11 T JBOC, 32nc- ,IND .J.1" c- ,t,tllJ/ £,\'T TE,•II'ERA T(,'flE. 

FN:rc:a.Y, 4th Ka. Old karaJ Rd. 

P.O. BOX 1314S-311 TEHRAN- IRAN 
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IRAN POUYA co. ( EX. GENERAL ~TEEL. 
( ,... , .. Stael Ce.) 

Tiie laf8' lanafabnr af lefrileralor, freezer 
1111 Allainiu11 Profile 

THE El~4LU.4rION ON THE TEST RESULTS .4RE .4S FOLIO~. 

A ) REFRIGERATORS TEST RESULTS. 

Oar R•f : 

l>oll' : 

1 - IN I'(,'LLDOri"X n:sr Tiii.:: TINE TO I'.f.'.ICI/ 10 STE,wr ST,I TE b~IS 

STANDARD. TllE SI/Ell . TE.'ll'ER,tTUNE OF COHPRESSOR rt',IS 

/fIG/I OS ,11osr CASES. 

2 - I.V CO,\TI.VEOl'S RUN I'ERFOR.tfAi\.CE, TllE TEST RESVLTS 1.-ERE OK. 

EXCEPT O.~E OF T/fE,11E r1~IS r1'£AI\ ,tr .J JM' ANDIE.VT 

Tl~'II'£R,I Tl/RE. BEC.llJSE OF I NSUL1I T 10.V /'RO/Jlf.~tl Oil DOOR 

Tl G/fTi\.ESSED. 

3 - IN CrCLli'\G I'ERFV/l.11,1.VCI:.: TEST li'ESULTS f{,1 lE Sl/Ol1N TJIE . 
ri~1mrsr TEST J',ICl\,IGE IN FREEZE/l 1.J,lf1'1UaNE.VT -12or ,1,\'D 

.'/£,IN TE.lff'ER:ITUIU:: VF FR,ISll FOOD CLJ.lfl'AUT,1/,1,\'T +jor ,.t,\'D 

IN Tl/£ Cf.'JSl'ER +o0 r 11"//ICI/ IS STA.\'DrlRD R1INGE. 

Tl/IS n·sr CL,lSSIFf Tl/E f..'EFIUGl::fl,ITO/l IN mo Sf,IR /'O[]/ TIO.'\, 

./ - IN ICE FREEZ TE~T AlT//C'UGI/ ISO STANDARD /IA l'E NOT 

,tfENTIONED Tl/AT 1IT lt'IJAT TE,IPERATUUE OF ICE IS Tl/E END 

' 
OF TEST BUT IN IRANI~N NllTIONAL STANDARD -7°<: OF ICE 

TOIPER,tTURE IS TllE i.vn OF TEST. 

Tl/E RESULT OF TESTS f1'EllE rtCCEPTA/JLE. 

- 15 -
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IRAN POUYA co. c EX. GENERAL ~TBEL I 
{ .... Joint Stoel Co.) 
The Lui" 11.rutunr of Refrileralor, Freezer 
ml Aluliinn Profile Oar R~I : 

IJalf' : 

5 - I.V E.V,lf~Gr CO.VSWl/'TJO,\' TESTS, T/!£ ,L'fOU.VT . OF £:\"ANGr 

CO,\'Sl"NED Fula' ZI llOUI.'S l1"f.RE" rWOUT 1. G l\li"ll/:!-J/l ,&SD 

l'ERCE,\'T,IGJ:.: OF h"ONH,\'G f ,\' 2-1 llOIJNS 11·1~"/i'E :i8Z 

T/IESE UESULTS hERE: S.-ITISF,ICTO/ff. 

D } TIJE FREEZEll TEST RESULTS. 

1 - J.V I'ULL oor1'1V .IND : CONTINEOl'S JU.ii\' PEIWORNA.VCE TESTS, 

1lLT/lOUGI/ RE,tCllING TO STE,wr ST1lTE COA'DITIO,\' ri'El~E 

LONG BUT TllE TEftlPERATURE I.VS/DE GABI.VET //1H'E 
I 

REAC//ED TO A STANDARD LErEL. 

2 - IN Cl'CLll\'G PERFOR.'IANCE TEST, Tl/E WA/l/.IST 'J.I' PAC/lrtGES 

lt'AS REACIJED -1aoc lt'l/!CH IS ACCEPTABLE. TIIE ENARGY 
I 

CONSUftlPTION AND PERCENTAGE OF lt'O/lKING WE'RE I. 8 
! 

KTr/241/0URS AND i0% RfSPECTABLY h'/IICI/ ARE ACCEPTABLE. 

I 

i 

• I 
I 

i 
I 
I 

ONE OF TllE f./ODEL DEC11USE 'pF INSULATION PROBLE/.I DID NOT REACI/ TO 

STANDARD LEl'EL. j 

I 
I 

3 - IN FREEZING POWER TEST, USING 12 l\G FRES/I ,,/EAT TIJE 

TENPERATURt' 1t'EllE HEACIJED -JBOr LESS T/l,IN 2·1 llOURS IT 
I 

,•fE,INS TllE FREEZER PA8ED IN Tll/:; TE'ST. 

FACTORY, 4th Ka. Old Karaj Rd. 

P.O. BOX 1314S-31 t TEHRAN -IRAN 

- lG -

FAX 669200S - 673362 
11.X 2138SO SSPA IR - 222711 POYA IR 
TEL 6692001 - 4 



IRAN POUYA co. c EX. GENERAL . STBEL • 

(Mil Mt Stact Cl) • DI tllill la.r.ln of lefripntor, Fnezer 
11111 ..... Prafie Oar Rel , 

Dall": 

5 - !.\' n-:.vrEN.1Tl."ft'£ NISI:.: TEST r.-i Tl/ rncr,,1c;ES ,If -18(1(" rm; Tl.'IE 

TO HErlC/I -9"r lt"Elif." 8. Jj /IUL"liS 111/JCll ,l/lE m:.1su,\',WL1::. 

OSE MODEL li'J/ICJI AFTE/1' 15 llOIJUS R£1Clll:.JJ TU --:JM" IS ,\"OT ACCE/'T,IOLE 

o.n1· BECIC:SE VF I.\"St.:l,ITJO.V PROBLEN. 

FOR CONP,l/1ISO,\' or C.\'IT h'ITJ/ R12 1li'W R131:1 srsr£,1f, Tl/E SANE TESTS 

11.-tl'E BEES DO,\"£ ON R12 Sl"STE~I (J",\'DER rm: S,LI/£ CO.fOITIOi\'. rl T.IDLE OF 

CD.llI'r!IU SOS IS AS FOLWr1. 

- 17 -
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IRAN POUYA co .• EX. GENERAL ~TBEL I 
( .... .llill w Ct.) 
DI lllill 1 1flclnr tf .....,. .. , Fnenr 

~ .. ua·. Pnfle 0.r l•f: 

O.•~: 

• I . 

CO.VPARJSO,\' TABLC OF :I REHUCER.~TOR rcr.1-v1 .. H.1,\'CE ll£St:LT ··rm nu. 

DI FFr.E,\T CO.•Wiil:.E5Si1/i VF '"l:i 1:1 l.\i crcu .w; l'f."h'fV/,',l/,l,\"C:£ TEST. 

DESCRIPTION 
----

CO.'l/I'llE:SSOIL .•1om:L 
I CO.'IPRESJU/l C.l/',ICI rr 

,L'llll EST TE.'II'Eh':I Tl/RE 

ErrtroRrlTOR AIR TE~'II'. 

CAD/NET }/£,t,V TE.1/P. 

CIUSl'ER ,Im Tl::.111' 

CD.1/I'RESSOR Sl/J:."ll TDIP. 

CONDESSER /,\"LET TDIP. 

CO.VDENSEN OUT LET Tl:.JIP. 

PERCENTAGE OF lt'ORKING 

POWEil COKSmtPTION 

TllER,t/OSTAT POSITION 

VOLTAGE AND HZ 

1IJIPER AND WATTS 
I 

GOl.D ST:IH 
-------· 

NH5:: LIEG 

118 KC,IL/11 

-13nr 

-l~"r 

+s.1nr 

snr 

99,3<>r 

JOi. s(lr 

55,5or. 

61.% 

1 • ii Klt'/11 

5 

220/50/IZ 

1. lrl 12511' 

fE:Cl/,Ll/S/I 

,1cz IJ5B 

120 /iCAL./11 

./ :;11r 

-1::.snr 

+.J.50<" 

+ 'i. 3nr 

!JG"'" 

IOGOC 

54,5oc 

61% 

1. 7./Klt'/ll 

5 

220/50 llZ 

1.1,t 1251t' 

i 
1 
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IRAN POUYA co .. EX. GENERAL STEEL. 

(MlilMI W Co.) 
DI Lmit ....... If llfrilll'ator, Fnezer 
.. IJlr. . I Pnfie • I 

O.r R~f : 

Dal~: 

cmrr.llNSO.V TJIJL£ ur .I /il:T/l/c;l:."/o',ITUN /'U.TOti.1:.1.\"CE IU:.'Sl"LT OF /'131,1 

DESCll l f'T IO,\· GOLD :;;~:/.' TECll. INSll 

CWII'Nt:S50:.' .110/JEL .U&3Z u::c; I :-c - ., 
I ·'-

CWII'RES50I'. Clf'.IC/Tr 118 /\C:ll/11 I 11:; :.c.1::./11 

.WBI £,\T r::.1:r:::R. I TlRE- .JJM" I Jf)(" 

-12or -1:: • ::''r 

+5.JCI!" +-1.aor 

CRISI'£1i ,l/R T£.'JI' 9or. + i .. jnr 

CO}II'RESSOR SI/ELL TUII'. 99,3nr 9onr 
. 

CO.VDE1"\Sl:.R I .\"LE: f TE:.11'. lOi. anr 101or 

CO,\"DI::Ns:~·r, OUT u:r TEm'. 55,5or 5-1nt: 

I'EllCENT:IGE OF llOR/\ I 1~G 61: GJZ 

1. ';./Mt/::-1/l I. 801\11/Z Ill 

r111::1mosr,1T 1us 1r1 o.r j 3 

WLTJGE ,l.\D Hil 220/50/ll 2:0/50 Ill 

,l,1/I'EI'. ,JSIJ Ii,: rr:; J. 111 J :::;r,· I.I 1::5 ,,. 
; 

i - l!> -

FACroRY, 4th Ka. Old JCaraj Rd. 

P.O. BOX 13145-311 TEHRAN -IRAN 
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IRAN POUYA co. ( Ex. GENERAL ~TEEL I 
(,... Mil Stlct Ce.) • DI ltlirl ...._. ., ltfriprat ... frleztr 
• •1u1·. Pnlie 

CONCLuSION: 

O.r Rel , 

Dair: 

.. ICCOIWI XG TO TllE TEST RESH TS ,IXD I'EGFVr..tf,ISCE OT Tl/£ rROTOT1"I'ES 

OO'II'EIUNG lt'ITll Tl/I:: ST .. l.\"IJAIW KEDESIG.VING ,l,\"D SF.lCTTNG OF CO.V/'U,\"£.VTS 

ARE RlGllT. THI:." NODIFICITJO.V OF RI:."FRJGDi,.ff08 OF RIZ TO b.'13../,t srsTDI i 

..IGE ~1s FOL LOii. 

I - l.\"Cll£,ISL'."G (,l/':LLJr.r. Tt.;nr LE.VGTll nr IO r::.1;cE.'\T. 

: - Cll.-1.\'GIXG Dia LR TV DESICC.t.VT Xll!J 

3 - Cl/..t,fG/,'\G CO,!JI""'G£SSOR 

./ - {,'SI.VG NIJ./,I I5% LESS C/lrlliGE 

; - C/l,l,\'Gli'l\G El",lf'O/l,ITON booo FOR REFlilG£1:,1rau 

C - C/l,IKGU~G ,lf£,IT TR,ff Fpr. GEFIUGI:."11",ITO/,' • 

. -IS Tl/~ l'ROTOT1"I'ES /IA'"£' BEEN IJO,\"/:; ,l,VD f::CJL" IIWJ::,\T 11.U'E IJEE,V .-IRR I l"CD 

A.VD INST,ILLED Tl/E I'RODCCTION LINE liE ARE lll::,wr FOR TRIAL TEST. TllE 

PRODUCTION Ii/LL START .ts SOON ,ts liE RECEir1:.· COi'IPRESSOR FRO.If ADRO,ID. 

' 

I 
I ; 

THE f(ORKER IN PHODl.:CTION. LINE l/AJ'E BEEN TRAINED I/Off TO ASSDIDL 'I 

lO,'fPRESSOR A.VD DRIER lt'ITil C/SE OF llFC 13../A. OIL USED /,'{ THE 

CONPRESSOR IS ESTER OIL ltllfCll IS l'ERr SENSIBLE TO /IU~fIDITr A.VD 

HOLSTURE TllEREFOll ~IOliE c,&nE; IIAS TO OE T,11\E.V IN TllE l'/lODUCTION LINE. 

/IFC 13./A IS NORE l/l'GROSCOPISTIC Tl/AN CFC 12. TIIE SOLUDILITr OF lfATER 

;;; /IFC 13./,t IS isoo l'ffl 1IT f!J8. J5K li/IILE /,\' CFC12 IS !JO PP.'I. 

TllE 1L•IOUl\T UF rACUU,lf IN TIIE srsT£,1/ ncsr c:; "10RE TIIA.V 1u:: srsT£11. 

- 20 -
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• IRAN POUYA co. I EX. GENERAL S~f EEL • 
I 

(Mil.llilllllctk} 
DI ltllil ln'llln If llfrilntw, Fnmr 
.. N .. ]. Pnfil 

RECtW.¥D.4TIOSS: 

o.r lel : 

Dalt": 

lliAX rocr,1 CC.l//':l1\T IS O,\"E OF Tl/£ Fl n:: CV.!lI'rl.\T IX IC.&.\" 1'11101 /I.Ir£ 

SIG.'l:ED Tl/£ CO.'ff/1.-ICT :.·1 Tl/ l".\'I 00 FON Tl/£ /'l,'OJL"C.7 OF I'll:ISE OtT CFC 

G,ISES /,\' NEFlllGEN:lfOll JMJf.'STlUES I.V IR.t.V. ltE ,;/if GL.ID Tif,lT Ill: ARE 

CER/,\"G 01,,7 TllE 17,'0Jl:XT SUCCESFlJLLr :;o FON. 

liE ,11;£ f ,\- rr&uc::.·ss oF r:.Ju:n1s: ,\-G rm: <.x:.wv.n:.us 1t111 cu, ,IRE .mr 

rr.VDln: J.\ fli,IX For. l'r.VDFCTJO,\" OF REFh'/Gl:."h'rlTOR 11.\'D FREEZER IS 
I 

I'RODUCT/Oa''i LINE. 

liE.' ARE /IOI'PISG IN .VE,tH. FUTUF.E TllE PliODliCT/01\· Lf,\'E lt'ILL BE 

CO.'IPLITLr Cl/ANGE FRO.'I R12 TOj Rl3-11l. 

l 

Tiils CONTRACT GAl'E us OPf'ORTt:NITr TO REDESIGN OUR PRODUCT IN 

DIFFERd.VT ~IETllOD AND OPTHIIZfNG Tl/DIE TO REACll T/IE STANDARD LEJ'EL. 

T/IEHE ARE DIFFE01l.VT ~//~TllO~J OF C1llCt:L1lTIO.\·. SC»IE ll1l.VUF1lCTIJRER /.',IJ'E 
I 

THEIR Olt'N NETllOD 11.'W }/OSTLJ' IJSE EXPERI,t/ANT,tl h',ff. 
I 
' 

lt'E /IArE USED ASll/l,lR Hl::TllOD 11·111c11 IS ~/ORE 1ICCURATE lt~ff OP 
I 

C,llCUl11TlO.V USU,ILi" UN/l'ERSITIES AND RESEAHCll CENTERS l'S/NG ASl/Rd£. 

1i·E REC0.•£1/END T/IAT AS/IR,IE ,1/ETllOIJ OF CALCUl,tT/ON IS BEST TO C:SE IN 

Tll 1 S PllOJ ECT. 

FACroRY, 4th Km. Old ICaraj Rd. 

P.O. BOX 13145-311 TEHRAN- IRAN 

I 
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IRAll POUJA CO. cEX. GENERAL STEEL• 
(Mli.lill .. Ca.) • DI lllllil I nhdnr If lefriteratw, Fneztr 
• ttm · i111 Pnlil O.r •~• : 

! 

Datt': 

saw_- CO.'l/rt:ESS<.>1: .t.\"ll l•H1'1Cl::R.1Wli H.ISl.'f",lTL'IU:r. 1.~ l1.'RO/'£ lMl"E ' 

SELECTI:D 11.lDROC.tlllJO.\"S sn:cr.u.Lr r:;o lllT,IX GOO,( JS /U:,."FRIGl:ll.l.\T :l.\"D 

mer II.In: Cll:i.w;F.C> TllE u· l'l.-UDC:CT ION l1 .n-: /'[,'f)fll:n ,\"(; llt:m I GER:!TOR ,,,,-o 

CO.'ll1'J::S5;JG Jfl Tll 1,· GC:OJ. 

liE GI::C0.1/£,'\D lll:I T h"I: DO.\"OT CVSE.XT/i'.l T O.\" llFC 13 i. I ,:s G£HU GHi,l,\T : 

onr 0(7 lt'C ltO/il\ O,\" /.' GOO.I lt"/IICll 11.trE so.w; .-IDl"A.\'T,IGE O,\" NJJ./A. 

[,\" rm: SEL-0.VD gi/(f OF I'l.'VJECT ftUIG/ :11.T ,jlJVl'T ,1:.11\I.\"G I'llOTCTrrES . 

' . .t,\"D TESTING TllEJIE FOR FU,VCTJO,\"ALITJ" A,\"D l'/::tlFOG,'l/1L'iCE. lt'E RECO.V.'1£,\"D ~ 

TllAT THE PROTOTrPES ~LIST BE N,IDE lt'l Tl/ IJSI ,\'G CO.'II'RESSOR FRON; 

DIFFE/lE,\T >L-tNUF.tCTURE AND ft'E lt'ISll ft'E I/AD ENOUGI/ Tl~IE TO TEST Tl/DIE l 
I 

IN Tl/REE DI FFERE,\T ,LllD/ ENT TE.1/PE."R,l'Fl:lll:: JBOr 3 ,,or. ' ._ , -13oc. 

TllESE TESTS lfILL HELP US TllAT liHIC/I CWll'HESSOR IS ~IOST SUITABLE I 
I 

FOR OUR _ll!"FRIGJ::R,ITOH ,IND FNEE."ZER. 

I 
I 

ALL TllE rr.ororrrE /l,H'.E BEEN TESTEU J,\" I/OT /lOO.V filTll POOR ; 
I 

£,&CILITJES. i 
I 

lfE 11cco.11HENO Tit.IT u1mJo !couw DESIGNATE A ouoc£T FOR £Qt:IPTING I 
I/OT Roo.•r lt'ITll ACCUR:lTE F,tCtlITIES. : 

I 
; 
I 

I R:1N POlfr,1 CO.'IP1liVl' lt'OULn LI KE TO T,&/iE Tiii s or.&RTliftl TJ' TO TllANKS ! 
' 

UN r DO, Nil. >t.tLA rER 1, ~IR. N41t'OT.vr AND ~IN. n,u~,&FS//£11 Tl/AT llELPED L'S I 
TO c,11mr OUT THIS l'IWJF::CT • . 

- 22 -
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IRAN POUYA co. I EX. GENERAL STEEL • 

( .... tltiil StlCt Ce.) • DI lllllill lafactll • If llfriterator, Freezer 
.. llai iRI Pnlil 

REFREfCiS 

1 ) DELTC/f ST.l,VOJlilJ5 DI.'\ ~:950 FOi\ llf.."FIUG/:,1.'JTC/;. 

2 ) ISO ;3;-1 FOR llOC:SL1lc.JL:J u:n::G:.T.,&Tf.\"G ,ll'I'L;sc:::;. 

Oar Rel : 

Dalt' : 

j } l.VSTITL'TE CF STJ,\"DJllLJS ,l,\'D J,\"DCST/lf,~l RESERCll OF IIUV ISIRI 25./ 

FOR llOUSEllOLD REFRIGERATORS • 

./ ) JSIHI 2-182 FOR llOL!SJ.1/0lD FRE1~:z1:Jl ,;so FROZE:N FOOD STORAGE 

CADINE.7. 

5 ) ,ISllR,tE Fi'ND.11£NT,&l HA.VD /J()()J\. 

6 ) ASllRAE .~PPLICATION /IA.VD BOOK. 

i ) PR/ A"Cl PLES OF NEFR I GER1l TI ON FRO.ti nor J. DOSS,! r. 

8 ) I/EAT TRANSFEll J.r.llOL'IAN( 

9 } DAEWOO ELECTHO,\'/C TECllNiqAH REPORT. 

10) DANFOSS TECHNICAL REPORT~ 
i 
I 

PIC'tCYl.Y, 4th Kii. Old KaraJ Rd. 

P.O. BOX 1314S-31J TEHRAN- IRAN 
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TECHNICAL BRIEF 
(DWAR- 10) 

r DAEWOO HFC-134a Compressor 

DAEWOO Electronics Co. 
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DAEWOO HFC - 134a Compressor 

1. Description of HFC-134a (CH2F-CF3. 1.2.2.2 - Tnra fluoro dlaone) 

(1) Toxicity 

HFC-134a 1s a ct-.iorine-free fluorinated non-ozone depleting 

refrigeran~. 

It is non-toxic, non-flammable. and non explosive. 

Its AEL(Acceptable Exposure limit) level is 1000 ppm. 

(2) Purity 

There may be impurit;es in the HFC-134a as the residues in the 

manufacturing process(R 114. A 114a. A 124. etc.). The main concern 

of these impurities is the eUect of chlorinated residues on the capillary 

tube. Therefore more thci.n 99.95% of purity must be secured. 

(3) Hygroscopicity 

HFC-134a is more hygroscopistic than CFC12. The solubility of 

water in HFC-134a is 2800ppm at 298.15K while in CFC12 is 90 

ppm. 

(4) Miscibility with Lubricant 

It is desirable that the refrigerant and lubricant are completely 

miscible over the range of expected operating pressure-temperature 

conditions for the safe oil-return from condenser to compressor. 

Mineral oils are not suitable as lubricant with HFC-134a due to 

insufficient miscibility and lubricity. 

Polyol ester is miscible with HFC-134a although not all over the 

region but within the operating conditions. 

Fig. 1 shows typical miscibility diagram of polyol ester with 

HFC-134a. 
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DAEWOO HFC - 134a Compressor 

(5) Stability 

The stability of HFC-t34a with metals and lubricant is evaluated 

by the sealed glass tube tests. 

Tests were conducted a~ the 175 'C conditions for 21 days with the 

presence of steel. copper. aluminum. and ester oils. Gas samples 

were analyzed by gas chromatography and no indication of 

HFC-134a decomposition was observed. 

(6) Compatibility with Desiccant 

XH-7 or XH-9 is recommended. 

HFC- t 34a may be proceeded. 

If not. decomposition of 

2. Description of HFC-134a Compressor 

( 1) Capacity 

Due to the differences of thermodynamic properties between 

HFC-134a and CFC12. about 10-15% capacity drop is experienced 

at -23.3'C (-104.F), and 20-30% at -30'C{-22·F) without any system 

modification. 

Thi~ capacity drop has been compensated by the improvement of 

compressor design. (Improvement of volumetric efficiency, improvement 

of suction gas passage.) 

(2) Material Compatibility 

The compatibility of various commercially available motor 

insulating film, magnetic wire, plastic materials has been evaluated and 

only suitable materials are selected. 

rfl 
~ 

·,_ 



DAEWOO HFC - t34a Compressor 

Polyol ester formulated with additives showed the best result in view 

of stability. 

One thing to note is the hygroscopicity of POE(Polyol Ester). 

PO Es can absorb moisture very quickly from the ambient air. The 

saturation level is approximately 1000 ppm. compared to 20- 100 11pm 

for mineral oils. Fig. 2 shows hygroscopicity curve of POE and mineral 

oil. 

Therefore it is imperative that compressor. evaporator. condenser. and 

other tubes must be kept sealed before the set assembly. 

(_. It is recommended that the maximum exposure time limit of 

compressor after opening the rubber caps is 1 O minutes under the 

60% relative humidity condition. 

' ·. 

3. Description of HFC-134a Refrigerator 

(1) Evaporator-Condenser-Pipe 

It is generally concluded that the size of evaporator and 

condenser can be the same as those used for R 12. Sometimes. 1 O 

- 15% increase of condenser size is recommended. Mineral oil or 

similar process oil coated on the inside of pipe must be cleaned prior 

to use. 

(2) Refrigerant charge size 

The refrigerant ch&rge size of R 134a refrigeration system is 

about 10- 20% less than that of A 12 system . 

Excessive charge may cause mechanical failure during flooded start 

condition. 
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DAEWOO HFC • 134a Compressor 

Exact charge size must be determined through laboratory test. 

Fig. 3 shows pressure - solubility diagram of HFC-134a with POE. 

(3) Capillary tube 

Generally the length of capillary tube may need to be adjusted 

through laboratory test. 

For reference. 1 o- 15% increase is recommended. 

(4) Dryer 

XH-7 or XH-9 is recommended as described in 1-(6). 

(5) Process Material 

Residues of mineral oil based process material which is insoluble 

with POEs may contaminate the capillary tube and chlorinated 

substances are not admitted. 

The compatibility of each process material must be checked through 

sealed tube test. 

(6) Refrigerant Charge 

The R 134a refrigerant must be charged with R 134a charging 

machine. Sealing material must be compatible with R 134a. If the 

charging process be done with R 12 system, R 12 residues remained in 

the sealir1g material may penetrate into the R 134a refrigeration system 

to be a unacceptable chlorinated impurity. 

(7) Vacuum and Leak Detection 

As the molecule size of Rt 34a is smaller than that of A 12, R 134a 

will tend to leak more easily than A 12. Additional care is needed is 

pipe welding. Maximum c•cceptable system moisture is 100 mg. 

r· : -
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DAEWOO HFC - 134a Compressor 

Evacuation to 0.3- 0.5 mmllg is recommended. Leak detection must 

b£. done with proper R 134a leak detection equipment. 

POE is hydrolyzed at ~'ery high temperature with the presence of 

moisture and air. Especially. the effect of air is remarkable. 

Table 1 shows the effect of moisture and air on the hydrolysis of 

POE. 

Table 1 Hydrolysis of POE 

~~~ ~;~ ak ~-N-2 ---1--wi-·1h_R_f_34_a_-1 

T.AN j _____ ~~20 __ _J__0.03 _ 

* TAN - TOlal Acid MJmbor [mg kOll I g) 

test condition : 130t x 10 days 

moisture level : 1000 ppm 

0.03 
--~-----' 
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Hoechst Refrigerant 
R134a 
Substitute for R 12 
in refrigeration engineering 

Cu"ent position 
Wdh regard lo the ecological compalibilily of chloroflooro
carbon refrigerants there is a fundamenlal difference in 
lhe behaviour of lhe hydrogen-free perhalogel'l:lled chloro
lluorocarbons and the hydrogen-containing pa:11ally 
halogenated chlorofluorocarbons. The follo-.\1ng abbre<.-ia
lions have come into general use in classifying the chloro
lluorocarbons into individual subgroups: 

CFC: c.~loroRuomcarbons, perhalogE'nated 
(no hydrogen atom !n the molecule) 

HCFC: hydrochlorolluoroc.a•bons 
chlorofl1..1orocarbons, partial~)' halOQ,_;r;alf'd 
(one or more hydr0<;en atoms in the molecule) 

FC: fluorocarbons. which conlJin only fluorine and 
carbon in the molecule (no chlorine a!fJms) 

HFC: hydrolluorocarbons 
fluorocarbons, partially halogeMted {ronlain 
hydrogen as well as fluorine atoms 1n lhe 
molecule) 

The major contribution lo the ro.onc problem comes from 
lhe CFCs. Because of the high chemical stabr':ty or these 
products they persist in the almospher~ for a long period 
of !irne, and so theorPlicaRy the entire amoun!s rcleaSP.d can 
d lfuse into the stratosphere and interfere with the 010ne/ 
oxygen balaO<'..e. Longterm persistence in the atmosphere 
coupled with accumulation there is i:ilso res~s•ble ror the 
high greenhouse potential of these compounds. 

Although FCs contain no chlorine atoms and consequently 
do not affect the ozone layer. their greenhou!;'? pol:?.,Jial is 
high because of their very long persistence in the atmos
phere. 

Hoechst is therefore conccmlrating on HCFCs and I iFCs as 
substitutes, in other words par1inlly hi:ili:•·Jenaled compounds 
with considerably shorter per!;1slence in the a!mnsphere. 
The ozone depletion polenlial of lhe lfCFCs is only a fr<1clion 
of that of the CFCs (HFCs are chlorinc-fren and h:Jve no 
01one depfel1on polenlial), whilst HCFCs and HF Cs will al 
least contribute substantially less lo !he greenhouse effect 

Requirements of refrigerant substitutes 

By laking a clQser look a! lhe requirements profile of refrige
rants ii can I.IC ~n Iha! sut-s!llules lor pcrhalogenaled 
chlorofllJ()l(l("..artions r.an Ct)me only from this class of com
pound, hut for the reasons d~.tl!'"~J?d above the prrouds 
must be only p;trtr?.lly ha•')geMlcd, i e. they must contain 
hydr~n. The requiremcrils profile of refrigerants comprises 
lhe f(lflowing po111ls 1n artdiliotl 10 acceptable ecological 
properties: 

- non-flamm,-;L,ilrty 
- g(l(J(f ph}-s10fog•cal p:o~rties 
- cf1em1,-.;1 ;md thermar stab1f1ty 
- &,('()fC'(ll•,1/C ph}Sicat and l1'1<:tmC'd}'namic propetfies 
- m·~c:til1.'}· w-rh t11/irir,; . ...,f5 
- md!1~f1;af 5' ,;.le p·rvf1;r;t:on 
- rP.:isor.allle setlmt_J p1•ce 

rrorn a whole c::cric>c; of p•oducts investigall?d the choice 
has been ff)! rC"11f':d cfcwn so far lo HCFC 123 
(<f.-::hi,Jr'Jf"fl11• ••Mlhanc) as a substitute for R 11 and 
I U·C J3.1 a (li:·l:a!luorl)f·lhanc) as a substitute for R 12 
t>E>C.-111<;(• !ht: phy'.'ic;il and lhermotjynamic properties 
currc'l1ly known arc very similar lo those of the two refrige
r<Jnls they are i,1lended lo replace. 

HFC ?27 (h···pl'llluc•ropropane) was af1{Jlher product 
invf'st1g;.;1t"j 1n !ht.? search for a substitute; this is a refrigerant 
Iha! (.an rPplacc holh R 12 and R 114 in some applications. 

Hoechst (0 
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of the substitute HFC 134a 

t1FC134a 

Chemical fomUa CH,F-Cf3 

Chemical name 1.1.12-1erralluoroelhane 

Molar mass glmol 102.03 

Boiling poinC at 1-013 bar oc -265 

Crilical temperature oc 101,15 

Critical pressure (abs) bar 40.64 

Crilical density kg/I 0508 

Densily cJ liquid 

at20°C kg/I 1.226 

a140"C kg/I 1.147 

Density cJ saturated vapour 

al20oC kg/m3 27.91 

at40°C kg/m3 5027 

A vapour table for HFC 134a (wel vapour range) calculal'?d on lhe bas!s of rn·~asure~nts of lhe cnlical dafa. lhe vapour 
pressure curve and lhe density of the roting liquid is given al the end ol th•s d:ita sheet. 

Thermodynamic properties 

Comparative refrigerating circvit calculations 
Because R 134a has similar physical and lht:rmndynamic 
properties to R 12 If v.in become a suhstit~e of ma1or 
importance in relriqerahon engi~ering fc•l!l)\\1ng the Wtth
drawal of some CfC refrigerants. 

A comparison of the ther~11amic prnpe11es cf the t.vo 
refrigerants is made O'l the ba!;IS of four rr.am re:!ngcrating 
variables: 

- compression ratio P/Po 
- volumetric coor1ng capacity a~."' 
- compressor d~chargc iemperalure le 
- coetrrcient of performan.;e t11: 

Table 1 lists these four variables for the following npP,rating 
conditions: 

- evaporating tern~•ature: 
- condensing temrer<tlure: 

suction vapour supcrheal1ng: 
- liquid subcoolirig: 

Tobie 1: 

R134a 

lo p,lp,, Q~ Ill 
cc kJ/m3 

-25 9.51 748 

-20 7.63 94~ 

-15 6.19 1176 

-10 5.05 1455 

-5 4.17 1185 

0 3.46 2174 
·-- - * - ••• 

-?510 occ 
tJOCC 
10 K 
5K 

t~ r.oe 
cc 

59.1 2.8 

57.7 3.2 

56.5 3.7 

55.4 4.2 

54.5 4.9 

53.7 5.8 

Figs. 1 · · 4 show ttoe cycle calcul;:ibons in graph form 

Th" r:)rnJY<'!".5i·.:>n ralit:l p. /p, is h1gtier in lhe case of R 134a 
cvc:<'s. ·:.hccas thf: v~·lumetnc cooling capacity 
in( •t:>a~:·ig~i approa·:h"'s Iha! of R 12 as the evaporating 
tempr:i'1!u•c r·~s. The r.ne!frcien!s of perfom13nce are 
roughly comparable. 

The r.omp•cssor d•s.:-ha·gc lem~ralure under an opc•ati~ 
cond1hons mvcsli~al.:>d v.-as generallt somewhat lower than 
that ol R 1?. \,'Jhilst the c:omprc>Ssor discharge temperatu~:? in 
R 134a cycles is lower, R 134a c;;n also be observed lo have 
a volumel•1c cooling c.anacrty on average up to 10% lower 
al low f'V<ll >'Jfaling :cmpcr<?lures. Rcsuns OOlained by 
cornpr~._,.,, m;inuf.·i•lurr.rs have shown l~I disadvantages 
in terms of energy consumption are nol likely if the com
pr"'3o;or is acl.,pl~d accordingly and lhe circuit is oplimizcd. 

R 12 

L, PJPo Q<>.lh le h: 
cc kJ/mJ cc 

-::>5 7.78 8?2 62.6 2.9 

.. ;:>o 6.37 1012 60.8 3.3 

-15 5.27 1?35 59.3 3.8 

-10 4.39 1495 57.9 4.3 

-5 3.68 1197 56.6 5.0 

0 3.11 2146 55.6 5.8 .... ·-· -- -- .. ~·- ·----··--·-
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F19. 2 Volumetric cooling capacity 
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Materials 
Metallic materials 
A 134a rs s1m1L3r to R 12 1n th;-i: 1t 1s cc·ll·P'll•l)I<:> v:1:!" Jlf mi;!.'.lls 
and metal alloy5 Jmmonly uc:.ed in '1qch1nf'.' and i::·1•J1p

ment manufacture. Only zinc. magnec;ium. l"?.1 zoy,j alu
minium alloys with more than 21l.~ by mass rnagnes•um 
should be avotded. 

Storage tests with moist refrigerant showed good <:':ii:'ihly to 
hydrolysis and nc corrosive a"ack on mclttls such as lcrnt1c 
sleet, V2A stee•. copper, brar.c; and alurrnmum. 

Fl!J. 3 Compressor discharge temper8ture 

A 12 

58 

56 
t.u =10K 

..... - le =40°C 
lc.u = SK 

S2 

so ----. - -,.- ,--y---,.---r-----1 -·· 
S 0 -5 -10 -15 -20 -25 -30 t..''C 

F1g. 4 Coefficient of performance 

6 

5 

4 

3 

I, .. = 10K 
t, = 40"C 
l..u = 51( 

2 - -- T- ,---, --, -r -- r·- T __. 

s 0 -5 ·· 10 -15 --20 -·25 --30 ~. °C 

Efa<:fomers 
f.~ ,..,I" r ,,.,1_ nl'l P'<'~•lr:rn<; .i•I? i:>:K.nunlered in <::<:>lechng an 
f.'l;1•.f•,rncr In• lh~ rhlonn<:·lrcc R 134a. 

Rr;frrgr:>ran! hor.i:-~ !;1J1!able for R 12. lor 1risrance !hose used 
rn <,,.air -n111<f1honing unite;, me no! swtabfe for partially 
ti;:ilr·~rn.:lf"d refr1gc~~nls such as R 134a (and ;itso A 22) 
fJ('f:;!ll',C fl r('U d1ffuS11Jrl Cha• i!Cfer1ShCS are dtfierenl. 
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ASTM Polymer Regtstered 
abbrevi- trademark 
atlOrl 

~ Butyl rubber 

NBR Acryfonitnlebutadiene rubber "Perbunan 

CR Chloroprene rubber ~Neoprene 

FPM Fluortnaled rullber ~v.ton 

NR Natural rubber 

Aftertrealmeill ol specimen: dried for t hour at 50°C 

Aftertreatment or extract: dned for 24 hours al 100°C 

Lubricants 

R 134 a is virtually immiscible 'Jl:tlh cc-rw-en!")nal relrig".?ratron 
oils based on mineral 0tl as well as with SQmi:: S}"lthetic 
lubricants ruch as a!'<ylbervt.?ncs. II the use or a lubricant 
Iha! is readily miscible with A 134 a IS required. the only 
suitable prociuds are !;ynlhet;c compounds. Th.s arplies 
equally lo the olhef chlorine-free HFC refrigerants. 
~~'COis (PfG). for example. ha·~ adequa!e mi<:e1b1hly 
and are produced on the industrial sc.ale in a range of 
viscosities - albeit for other applications Pol\ glycols 
bac;ed on propylene oxide have mixing ~ps as a function 
ol lheir viscosity in the temperature range from about 
-f 60°C upi.vards (see f!g 5) Low-vi5Cosrty O'Jl)-g!\-cols 
wilh visccsilies of less than 20 mm? ts al 50°C are almost 
completely ffilSCI~. 

l·fowe\'Cf !here appear IO be hmt!S lo th'C' U~ Of th(' Po!y
glycols OW1ng IO their extremely hygroscopic na•·ye, 
because tco high a moisture contenl in the polyg!ycol 
coupled wilh limited thermal slabtlity can cause material 
problems. 

Ester cornpaunds evidcnl~t do nol hav!! lh~~~ d<'~t1v;inl:'lQ~S 
bul at high viscos'11f's h;JvC increasing m1v1ng {FiPS m the 
lower temperature range (SIJC fig. 5). In the fin?.! ri:-c;ort 
service life wear le-sis dc:r:rm1nc the servicr:nl'!h!y of a 
material as a lubricant Until A 134 a is prodwed on lhe in

dustrial scale suitable comprcss01 lubric;,i1tc; can be 
expected to be marketed for tiFC refngcr;Jnfs. 

Thermal stability 

Al the end of the Ph1hpp lest in ;:iccordance w1tl": DIN 51593 
(refrigerahon Oii haserJ on n11nc1al oil he;iled 1n a U -lube 
together w1lh refrigerant over a p-::riod of % h0~1rs 10 ?50°C) 
no nuoride ions were del~lable in the relr1ge•ant ThC' oil 
was as clear as at lhe beginning of the ti's!. The Ph•l•pp lest 
is therefore regarded ;ic; ha1inci hu~,, p:i•.-:r·.t (Ii 1·; ,1!so 
passed by R 12.) The 1hcm1dl "':tb1hfy of HI C 134a 
appears lo be higher than that of R 12. 

Change Amounr Change 
in mass of extract in length 
in% 11"1% in% 

-1.1 0 0 
-0.4 0 0 
-06 0 0 

73 I ~-1 10.8 

-06 0 

F19 5 Mixing diagram for R 134a 

Polyg!ycols mmng gap 

I! ii !I: i! :; i! ii j 111 ii Ii 1111111, 1~~~
5 m"~ gap 

----- - --···- ____ lll. ____ _.. 
c ... t % by mass otl 



, vapour tAble tor the wet vapour range 
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Tem
peraue 

' -c 

-6e 
-S9 
-58 
-57 
-56 

-SS 
-54 
-53 
-52 
-SJ 

-50 
-49 
-48 
-47 
-46 

-4S 
-44 
-43 
-42 
-41 

-40 
-39 
-38 
-37 
-36 

-35 
-34 
-33 
-32 
-3} 

·--30 
-29 
-28 
-27 
-26 

-25 
-24 
-23 
-22 
-21 

-20 
-19 
-18 
-17 
-:i6 

p 
bar 

e.163 
C.174 
e.JSS 
e. 191 
e.2£19 

C.679 
C.680 
C.662 
C.683 
C.68( 

e.223 e.686 
l'.236 C.667 
e.251 e.688 
C.266 C.f.e9 
e.2e2 e.691 

e.299 C.692 
C.316 C.693 
B.335 0.E95 
c.~54 e.€96 
0.374 C.697 

f.396 
C.416 
e.(41 
C.465 
e.490 

0.516 
e.544 
e .572 
C.602 
e.~33 

e.666 
C.€99 
C.734 
e. 770 
e.808 

e.848 
e.888 
e.CJ3I 
C.975 
1.020 

1. 067 
1.116 
1.167 
l .2W 
l.2"14 

l. :no 
) • 389 
1.449 
1. 511 
1. 575 

e.E99 
C.7e0 
C.701 
C.7"3 
C.704 

e.706 
C.707 
C.708 
C.710 
e.111 

c. 713 
c. 71.t; 
C.716 
c. 717 
C.719 

C.720 
e.122 
C.723 
C.725 
C.726 

c. -:2e 
C.730 
c. 731 
C.733 
c. 73( 

C.736 
e. 738 
C.739 
C.741 

1
c.743 

J cs::.os 
991.41 
930:.82 
ss:.ci 
632.7C 

78€..6! 
7(3. 51 
1r;. 19 
6E:.<3 
63c.es 

Def'ISlly [n.'t>1ft>v 

I± "' r.' 
L.l",.1 ~3~ 

h ... -

~--l.'L,: ~ .. !"~ 

J.(72 C.95r 126. 5( ~~9.8~ 
1. (70 l. Ot'~ i :;:1. f;( 36C. 49 
!.467 l.C7r, l2E.7.t; 361.!3 
:.464 l.13(' 129.eS 361.72 
l. 461 J. 2Cl 13C. 96 362. 43 

:i.(59 
!.456 
l.~53 

! . (51 
1.446 

l .271, 13::.r.E 
1.345 1 133.2C 
1.C2 134.32 
l.5C3 135.45 
l. 567 136. SB 

363.05 
3E3.i2 
36(. 37 
3f~.C2 
3E.67 

~.J 'l!o "-J '~·~ K 

2:.3.Jr I e.E~84 
23::.e:; C.7C35 
::32.39 ~.7087 

:3LC:3 C.7138 
231.47 e. 7189 

59E.88 l. 445 
565.77 1.442 
5 3E. 57 1. 440 
5e9.l5 J .437 
48;.37 L434 

L675 137. 72 
J. 767 BL8E 
1 .864 ~4c.1n 
). 964 141 • 16 
2.0E9 142. 32 

366.32 
36£.96 
367.61 
36E.26 
36€. 91 

22e.6C' e.7496 
ae.1r c. 1s1.1 
227.61.' e.7598 
22., .1e c. 7649 
226.59 C.770e 

4SS-. )( j 
.0£.34 
414.88 
39(.67 
375.62 

35";.66 
34C. 72 
324. 73 
3C9.63 
295.36 

281.871 
269.121 
2s-;.e5 
245.62 I 

23(.8C 

224. 55 
214.83 
2eS.61 
19L86 
JSE. 56 

18C .67 
11;.1e 
16Ll\6 
~ ~':. 26 
! :.::.g.; 

14£.71 
14C.87 
I :?S. 31 
! 3C. 01 
~ 2(. 96 

L·Ol 
1 • .;2e 
l.426 
J • .;23 
l .QV 

l.417 
).4g 
1.412 
! . 4e9 
1.406 

J.4e3 
l.40C 
l. 397 
I. 394 
I. 391 

I. 388 
1 .Jes 
1. 3E3 
l. 330 
1.377 

!.374 
~. 37) 
I. 36e 
1. 3€5 , -,., 
, • jo~ 

I. :?59 
I. :?56 
l. 353 
1. 349 
l. 346 

2.1761 
2.292 
2.41e! 
2.5341 
2.662! 

2.796 
-. Q"l""' 
£. --=> 
3.C79 
3.230 
3.386 

3.548 
3.iJ6 
3.e9C 
4.C7J 
4.259 

(.453 
(.655 
(.864 
5.r.90 
5. 3C3 

5.S:?5 
:. • 77 It 
c.c:2 
c:;:-;e 
6. 5~3 

C.816 
7.C99 
7.390 
7.692 
e.0C2 

143.48 
1~4.'54 

145.81 
14~.98 

l 4E .16 

149. 34 
15C.53 
151.72 
152.91 
154 .11 

155.32 
156.53 
157.7.; 
1se.96 
l 6C .18 

161.4C 
162.63 
1E3.87 
JES. le 
166.35 

167.59 
)(.~.8( 

I 7C. H>. 
171. 36 
)7~.62 

11::..88 
175.16 
)7£.43 
177. 71 
ne. 99 

369.:5 ! 
37c.2r 

1 37C.84 i 
37! .49 I 
372.13 

226.09 i c. 7751 
225.56; c. 7802 
225.C3 ! C. 7E53 
:22(.51 I e.79C3 
2::3.97 'e. 7954 

372.78 223.4( C.8005 
373.r.2 222.89 C.8C56 
37(.C7 222.35 C.3106 
374.71 221.79 C.8157 
375.35 221.21. C.6208 

375.99 ! 222.61 lc.8258 
376.EJ I 22c.10 i e.e3e9 
377.27 i 2!9.53 I C.E359 
377.91 I 21E.95 e.8410 
37E.54, 218.37 le.8460 

373.18 I 211.1s 1

1

e.es10 
379.82 2j7.1£ c.es61 
38C.45 216.59 IC.8611 
381.05 2!5.99 C.8661 
381.71 2!5.37,C.8712 

382.34 2i4.75 1C.E762 
382.97 2i.;.131C.8912 
3E::..60 2:::..5~ •C.8862 
38(.23 2:2.87 'c.e912 
38~.e; 2:~.23

1
c.e962 

3e s • .;e 21 1. 59 j c. 9c 12 
38£. 10 21C.94 C.9"62 
39L 72 21C.29 , e. 91J2 
387.34 2r9.63 je.9162 
387.95 2r.E.96 

1
e.92JJ 

] • 7~30 
) • 79~9 
1. 7888 
l. 7868 
l. 7849 

l. 1n0 
1 • 78 l l 
1. i793 
l. 7775 
1. 7757 

l. 7740 
) • 7723 
J. 7707 
1. 7€91 
l. 7675 

l. 7660 
1. 7645 
l. 7630 
l. 7616 
1. 7602 

J. 7588 
1. 7575 
1. 7562 
1. 7549 
l. 7536 

) • 7524 
1. 7512. 
l. 7501 
1. 7489 
1. 7478 

1. 7467 
). 7456 
1. 7446 
1. 7436 
1. 7426 

I. 7416 
1. 74~6 
J. 7397 
l. 7388 
1. 7379 

] • 7370 
I. 7362 
] • 7354 
). 7345 
1. 7337 



. Vapou~ table tor the wet vapour range 

Tern- Pressure Specific llOlume Oe-isiy fnlhalpy Ht-at rJ Enlropy 
perar-.. e ol ol rJ ol ol ol V3[l0tll• ol ol 

liQuod vaoour lr:r.Jid Vitt'<.'Uf li<JuC ~-ac>our all(WI looUld vapour 

' p v v - ~ e - h. h- s· s· 
"C bar L'kg I/kg kg/J kgtm~ l<Jlkg kJ'l<g k..likg kJlkg- K kJlkg-K 

-15 ) .642 C.74( l 2C .15 J.343 8.323 l8C.28 388. 57 20e.29 e.9261 ) • 7338 
-14 1.711 e.746 l l 5. 55 l.340 e.654 181. 57 389. 18 2C7.62 0.93)) l. 7322 
-13 l. 781 e.748 lll.17 l.337 8.995 182.86 389. 79 206.93 0.9360 l.7315 -12 1.855 e.1se 106.99 l. 334 9.347 184.16 39e.4e 206.25 C.9410 1.7308 -Jl l. 938 e.151 102.99 J.331 9.710 185.46 391.01 2e5. 55 e.9459 1.7301 

-10 2.eee e.753 99.17 1. 328 1e.034 186.76 391.62 
1 
20,;.es C.«;'5~9 l. 7294 

-9 2.088 e.,55 95.52 1. 325 JC.469 1ae.c1 392.22 2l'~.!5 C.«;'558 l. '7287 
-8 2.171 e.757 ~:.e3 l. 321 le.866 ie9.38 39:.62 2C3.4~ C.96C8 1. 728C 
-7 2.256 C.759 eS.7C :.318 l I. 271,; J9C.70 393.Q 2t".2. 13 C.%57 ) • /27( 
-6 2.344 C.76C ES. 51 -: . 31 5 l l.695 J92.C2 391,;. 02 2c:;.. 00 C.97'16 ) • 7268 

-5 2.435 0.762 E2 • .t:5 1.312 ) 2.) 28 193. 31,; 39(.62 Wl.28 C.9755 ) • 7261 
-4 2. 528 C.764 79.53 I. 3(ll9 12.57( 19.;.66 395. 21 WC. 55 C.980~ l. 7255 
-3 2.624 e.766 76.73 l.3C5 ] 3.{'33 195.99 395.80 199.81 C.9e53 ] • 7250 
-2 2.723 8.768 71,;.0( l. 382 13. 5C5 197. :n 396. 39 199.06 C.99C2 l. 7244 • -1 2.825 e.110 71.47 l .299 13. 991 19E.66 396.98 198. 31 e. 9951 l. 7238 

~ 0 2.929 e.772 E9.01 !.~s l(.491 211c.oe 397.56 l 97. 56 l.C0~C l. 7233 1 3.037 C.774 6L65 ~ .292 J5.0C5 2e1. 34 39€. l 4 !9€.8e l .0049 l. 7227 2 3. 147 e.776 61,;. 38 : .289 15. 533 202.E9 39€. 72 !%.C3 l • Ce'97 1. 7222 3 3.261 c. 778 62. 21 l.2e5 l6.C76 20(.V.t; 399.30 195.26 1.C146 ). 7217 
4 3.377 e. 780 6C. 12 1.282 16.634 W5.39 399.87 !9(.48 l.Cl 95 1. 7212 

5 3.497 e.782 5S. ll ! .279 17 .207 206.74 4~e.4t; l93.7C J.e243 1.72'37 6 3.620 e.784 5E. 19 1.275 17.797 208. 10 401.Cl 192.91 l.~291 l.72'32 7 3. 747 C.786 51,;. 34 1.272 18.402 209.46 4Cl1. se !92.11 l.C340 ). 7197 e 3.876 e.788 52.56 l .269 l 9.C24 2ie.e3 4C2.l4 J 91. 31 l .C388 ). 7193 
9 (.010 e.790 SC.86 J .265 19.663 212.2c 402.70 l 9C. 51 l.0436 1. 7188 

10 (. 146 0.793 .;9.22 l. 262 2C.319 213. 57 4~3.26 189.69 l.0484 l. 7194 
]] t;. 286 e.795 t;7. 64 ! . 258 2e.992 21(.94 4"3.81 18€.87 l.e~32 ). 7179. 
12 .; • 4 30 e.797 45.12 ~ .2=s 21.684 216.32 4~4.36 l88.C5 i.es80 l. 7175 
13 4.577 e.799 44.66 l. 251 22.394 217. 70 40(. 91 187.22 J.0628 l. 7171 
14 (. 728 e.002 t,;3.25 1.248 23.122 219.08 4r.5.46 186.38 ) .0676 l. 7167 

15 4.883 e.804 41.89 l.244 23.870 ) .0724 J. 7163 • 220.46 406.00 185.54 16 5.042 C.806 4C.59 !.241 24.637 221.85 406.54 184.69 1.0771 l. 7159 
17 5.204 0.808 39.33 1.237 25.425 223.24 407.08 183.83 1.0819 ). 7155 
18 5.371 e.811 3e. 12 l.233 26.233 22(.64 407.61 182.97 l .0867 ). 7151 
19 5.541 0.813 36.95 l.230 27.061 226.04 408.14 182. 10 l.C914 ). 7147 

20 5.716 e.816 ~S.83 !.226 27.912 227 .44 4~8.66 l 8 l • 23 l .C%l l. 7143 21 s.e9.; e.s10 3~. 74 1.222 28.78( 22E.84 4~9.19 l8V..35 l. 10C9 l. 7) 40 
22 6.077 e .821 ;3.69 ; • 219 29.678 23C.25 409.70 l79.46 l. l C56 l. 7136 23 6.264 0.823 32.68 1.215 30.596 ::>31. 65 41C.22 17€. 56 l.] 103 ). 71 32 
24 6.456 C.826 3!. 71 !. 21 l 31.536 233.07 4 lC. 73 li7.66 l. ll se l. 7129 

25 c.651 e.828 3C. i7 ! .207 32.SCl 234.48 41]. 24 176. 76 1.1! 97 ] • 7125 
26 6.852 C.€31 29.86 l .204 33.49C 2~S.9C' .Jll.74 175.84 l. l 244 l. 7122 27 -;.rs6 C.E33 IS. 98 : • 200 3.;. ses ;37. 32 4 J 2. 24 174. 92 l. l 291 J. 71l9 
28 7.266 e.E36 2~. l 3 l. 196 ~5.545 238. 7'5 412.74 173. 99 l.1238 1. 71l5 
29 7.490 v.. e. 39 27. 31 l. 192 36. E.l I /4C. J7 413.23 in.cs l. l 384 J. 71J2 



... ·- --
.vapour t.able for the wet vapour range 

Tern- Pressure Soecilc volume Densily Enlhalcly ~;itd Entropy 
perature ol 

I 
ol ol ol ol ol var:ionz- d ol 

liQuid vapour hQul(f V3PCIUf liQUld vapaur aton liQIJld V3['()Ur 
t p v· v· e e· h. h- s· s· -c bar I/kg I I/Ilg kg!l kg/m3 ltJtl.g kJ/kg kJ/kg kJ/ltg·K kJ/kg-K 

31 7.698 C.842 26.52 l. 188 37.704 241.61 413. 71 172.11 1.1431 l. 7108 
31 7.922 e.844 25.76 ] • 184 38.825 243.04 414.20 171.16 1.1478 l. 7Je5 
32 8.150 0.847 25.C2 1.180 39.974 244.48 414.68 17l'.20 l .1524 1. 7JC2 
33 8.384 0.850 24.30 l. 176 41.152 245.92 415.15 169.23 l.] 571 l. 7"98 
34 8.622 8.853 23.61 1.172 42.360 247.36 415.62 168.26 l. 1617 1.7195 

35 e.865 e.es6 22.94 l .168 43. 598 24e.e1 416.CS 167.27 1.1664 l. 7~92 36 9.113 e.e59 22.29 l. 164 4(.867 25e.26 416. 5( 166. 28 1.1710 1.1"e9 37 9.367 e.862 2;.66 l.l6C 46. 169 251. 72 4li .oe lES.28 l .1756 l. 10e5 38 9.626 C.865 2i.e5 1. 156 47.503 253.18 417.45 164.27 ]. l 802 1.7082 39 9.89e e.868 2C.46 l.152 48.871 254.64 4J7 .89 163.25 1.1849 1. 7079 

40 ~e.160 e.871 19.89 l .1(7 5C.273 256. l) 418. 33 162.23 1.1895 l.7075 41 lC.435 e.875 19.34 1.143 51. 7)) 257.58 416. 77 161.19 l. l 941 1.7672 
42 19.716 C.678 18.80 1.139 53.186 25C:.05 41C:.20 16C.l4 ). 1987 J. 7~69 I;. 43 11.0e2 C.881 18.26 l.135 54.698 26e.53 419.62 159.09 l.2033 1.7065 44 l l. 294 C.885 17. 78 l. l Jiil 56.249 262.62 42C.04 158.C2 l. 2079 l. 7062 

\ - 45 l l. 592 C.888 17 .29 l.126 57.839 263.50 QC.45 156.94 J. 2125 l. 7e58 
46 l l .896 C.892 16.82 1. l 21 59.471 2E5.C0 42C.85 15~.86 l. 2171 1. 7CS5 
47 12.205 c.e95 16.35 ). l 17 61. 144 266.50 421.25 l 54. 76 1.2217 1. 7C5J 
48 12.521 C.899 l 5. 91 l. 112 62.861 266.CC 421.64 153.65 l. ~263 l. 7047 
49 12.843 r..903 15.47 l .108 64.622 269.51 422.03 152.52 l. 2309 ) • 7044 

50 13.171 e.~01 15.05 l.Hn 66.43fA 271. C2 422.41 l Sl. 39 l .2355 ) • 7040 
51 13. 505 e .9llll 14.64 l.C98 68.2e5 272. 54 422. 78 150.24 1.241/Jl 1. 7036 
52 13.846 e.914 14.25 l."94 70. 189 27(.C7 (23.!5 149.08 1. 2447 ] • 7032 
53 J<. 193 e.918 13.86 1.C89 72.144 275.60 (23. 50 147.90 l. 2493 1. 7C28 
54 14.547 e.922 13.49 l.C84 74.151 277 .14 423.85 146.71 l. 2539 1. 7024 

55 14.907 e.927 l 3. l 2 1.079 76.212 21e.E9 424. 19 ] 45. 51 ) • 2586 l. 7"20 
56 l~.274 e.~31 12. 77 l.llJ74 78. 329 2ae. 24 424. 52 144. 29 l. 2632 l. 71/Jl 5 
57 l5.fi48 e.935 12.42 1.069 80. 505 281.80 424.85 143.e5 l. 2678 l.7011 
58 1€.028 e.940 12.09 l .064 82. 741 283. 37 4 25 .16 141.80 1.2724 l • 7CC6 

·• 59 16.416 e.944 11. 76 1 .e59 85.039 284.94 425.47 140.53 1. 2771 l. 71/J02 

60 16.811 e.949 11.44 l.2'54 87.401 286.53 425. 76 139.24 l. 2817 l .6997 
61 17.213 0.'!54 l l .13 l.049 89.831 288. 12 426.05 137.93 l. 2864 1 .6992 
62 17.622 e.959 10.83 l .0~3 92.332 :?89. 72 426.33 136.60 1.2911 1.6987 
63 18.038 e.964 10.54 l.C38 94.905 291.34 426. 59 135.25 1.2958 1.6981 
64 18.463 0.969 10.25 l.032 97.554 292.96 426.84 133.88 1. 3005 l.6976 

65 18.894 C.974 9.97 l .027 10e.282 294.59 427.2'9 132. 49 1. 3052 ) .6971/J 
66 19.333 C.980 9.70 L~21 103.2'92 296. 24 427. 31 l 31. 07 l. 3099 1. 6964 
67 19. 781 e.9e5 9.43 Lens JI/JS. 990 297.90 427. 53 129.63 l. 3147 l.6958 
68 2e.236 e. 991 9. 18 l.009 108.977 299. 57 427.73 128 .17 1. 3194 l • 6951 
69 20.699 e.997 8.92 1.003 ) 12. 060 30J.25 427.92 ] 26.67 I. 32(2 l. 6944 

70 21.170 1. 0C3 8.68 0.997 115.242 31Q.95 428. 10 125.15 I. 3290 ] • 6937 
71 21.649 l .009 8.44 0.99l ll8. S29 3C'(.66 428.25 123.59 1. 3339 l. 6930 
72 22.137 1 .('16 8.20 0.985 121.926 3~6.39 428. 40 122.00 l. 3388 1. 6922 
73 22.633 l.022 7.97 0.978 l 25. 439 3oe.14 428. 52 12~. 38 ]. 3437 J.6914 
74 23.137 ]. 029 7.75 e.972 129.075 3~9.911l 428.63 118.72 1. 3486 1.6906 



vapour rao1e ror rne wer vapour range .. 
Tern- Pressure Specific volume Density Enthalpy HPatol [nlropy ·perarure ol ol ol ol of ol valX>'IZ- ol ol 

liauid vapour hQtitcl vaC'CJUI ho•.lld varour aflOtl llQuid vaPQUr 
t p v· v - e e· h' h" s· s-

"C bar I/kg I/kg kg/I kglm' k.J.i.g l<J•kg kJ'l<g kJ!kg -K kJ!l..g-K 

75 23.651 l.636 7.53 e.965 132.840 311. 68 t.28. 7] 1 J7 .03 ] • 3536 1 .6897 
76 2(.173 l.044 7. 31 C.958 136. 744 313.49 (28. 78 )] 5.29 1. 3586 1.6888 
77 2(.704 l .C5l 7. le e.951 l4C.795 315.31 (28.62 113. 51 l. 3637 l .6878 
78 25.245 1.C59 6.90 e.94( 145.001 3l7 .16 t.28.84 lll.68 1. 3688 1.6868 
79 25.794 ] .068 €.E9 C.937 149.375 319.03 ·<28.84 109.8e l.3739 l.6857 

80 26.353 1.C76 E.50 C.929 153.927 32C.93 t.2E. 81 107.87 1. 3791 1.6846 
81 26.921 l.C86 6.30 e.921 158.672 322.86 Qe.1s }(~5.88 1. 3844 1. 6834 82 27.499 l .e95 6. ll e.913 163.625 321..82 (28.66 HB.83 l. 3898 l .6821 
83 28.087 1.JCS 5.92 e.90s 168.8031 326.81 QS.53 Jel. 72 l.3952 l.6808 84 28.685 l.116 5.74 e.896 174.225 328.84 Qe.31 99. 53 l. 4007 1.6794 

85 29.292 l .127 5.56 e.887 179.915 33e. 91 t.28.17 97.26 1.4063 1 .6778 86 29.910 1.139 5.38 e.878 185.900 333.03 (27.93 9(.90 1. 4120 1 .6762 87 30. 539 J. 151 5.20 e.869 192.209 335.19 (27.63 9:'.44 1 .4l78 l. 6745 88 31.177 1.165 5.03 e.859 198.881 337.40 t.27.29 89.88 1.4237 1 .6726 89 31.847 1. 179 4.86 0.848 205.959 339.68 t.26.88 87.20 1. (298 1.6706 ,_ 
90 32.487 l.] 94 (.6E C.837 213.499 342.02 (2€.4C I 81..35 l.4361 1. 6684 91 33.?59 1.2]} (.SJ C.826 221.566 34(.4( <~s.es 81.41 1.4(25 ] • 6661 92 33.8(1 1. 230 (.34 C.813 23C.246 34£. 95 (25. 21 78.26 l. 4492 l. 6635 93 34.535 l. 250 (.17 C.8~<:' 239.649 349.57 Gt.. 4E 11..e9 l • 4561 1. 6606 94 35.2(} l .272 (. 00 e. 786 249.924 352. 31 .;23.5~ 71.26 1.4633 l. 6574 

95 35. 958 l.298 3.83 e.771 261.274 35~.w 422.55 67. 36 1.t.1e9 1. E539 96 36.688 l.327 3.65 e.753 273.999 35E. 28 421.32 63.~4 l.t.79e 1. 6498 97 37.,29 l.362 3.47 0.734 288.566 361.62 419.62 58.W l. 4678 1. 6~50 98 38.183 1.4C5 3.27 e.112 305.774 36~.32 417 .95 52.62 1.4975 l.6393 99 Je.949 l.461 3.06 0.685 327.219 369.6e 415.46 45.67 l. 5087 1.6319 

100 39.728 1. 544 2.80 e.648 357.C99 37(. 97 411.79 3E.E!3 1.5228 l. 6215 lel 4e.s20 1. 742 2.37 e.574 422.387 384. 56 4~3.26 18. 1e l. 5481 l. 5981 . 101.15 4C.64C 1.970 l.97 ". 508 507.500 392.27 392.27 e .0e l. 5667 1.5687 
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TL compressors for R134a 
220V - 240V 50Hz 

.._ ________ ---··---·· -- -··· ---- ..... . 

, M•rch 1905 ' ' 
I I 

CN.42A5.02 

Compressors 

··--··-·--· ---·--·-------' 



Appllcatlon 

Design 

Electrical equipment 

LST 

HST 

2 

• 

Replaces CN.42.A4.02 

The TL-F and TL-G compressors have been developed especially for refrigerating systems uH1g 
refrigerant Rt34a (CF3-CH2F). 
TL2.5~ and Tl3F are designed for medium evaporating temperatures for use in domestic refri
gerators without freezer compartment and similar applications. 
Tl4F, TLSF, TLSSF, TLS6F, and TLS7F are designed for low evaporating temoeratures for use 
in domestic refrigerators and freezers. 
The Tl-F compressors are ~leased for 220V, 230V, and 240V SOHz mains and max. 38"C 
ambient temperature (subtropical climate). The TLS-F compressors are released for max. 32"C 
ambient temperature. Wth a 4 µF run capacitor the TLS-F compressors can be used in max. 38"C 
ambient temperature. 
Tl3G, Tl4G, and TLSG are designed for higi evaporating temper&..lures for use in liquid coolers 
and dehumidifiers. 
The Tl-G compressors are primarily designed for use at 'l20V, 230V, and 240V 50 Hz mains. 
At 'l20V and 230V 60 Hz mains the compressors can be used at low evaporating temperatures. 
The Tl-G compressors can also be used at 50 Hz mains and low evaporating temperatures in 
cases of undervoltage where increased motor power is required. 

The displacements of the compressors are the same as for the corresponcfmg Tl compressors 
for R12. This causes displaced capacity curves, and consequently the motors have been modified 
accordingly. TLS6F and TLS7F are new designs. 
The TLS compressors have semi-direct intake. Please note that the suction- and process 
connectors for TLS models have been interchanged compared to the other TL compressors. 
The compressors are charged with Polyolester oil and they are approved only for use with this oil 
and refrigerant A134a. A blue stripe and "R134a" on the compressor label identifies the 
compressors. 

The compressors (excl. TL2.5F) have universal motors which means that they can obtain a high 
(HST) or a low (LST) starting torque depending on the electrical equipment used. 
The PTC startmg device for low starting torque (LST) requires a pressure-equalized system before 
each start and a compressor standstiD period of 5 minutes to cool down the PTC before a new 
start. 
The electrical equipment containing a starting relay and a starting capacitor gives the compressor 
a high starting torque (HST) and the compressor can be used in refrigerating systems with 
e..;i:ansion valve or in syf.tems with capillary tube where the pressure is not equalized before each 
start. 
The motor protector is built into the motor. 

No attempt must be made to start the compressor without a complete starting device. 
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c 

0 

Motor temperature 

Converalon from R12 to 
R134a 

The compressors have been released .,,. max. 125·c motor temperature at stable conditions and 
max. 135·c at peak load. 

The refrigerant charge must not exceed 400 g. 

In order to protect the compressors against overloading the max. conden~ temperature must 
not exceed the following levels in the highest ambient temperature: 

In the nonnal operating range 
During peak load 

max. so·c 
max. 1o·c 

The compressors have been approved according to IEC 335-2-34 (CENELEC HD2n St) with the 
protection screen 103N0476 mounted on the starting device. 
Compressors with HST starting device have been approved according to IEC 335-1. 

The compressors are supplied with sealed connectors. Normal consignments consist of 125 
compressors on a pallet with the dimensions 1144 x BOO mm. 

Normally, the capiDary tube shaft be adjusted at low evaporating temperatures. Compared to an 
optimized R12 system with the same evaporator capacity, the R134a system must have an 
increased resistance defined as approx. 10% less N2 flow at 10 bar inlet pressure. 

The same size ol capHlary tube as used for R12 can be used al high evaporating tempecatures. 

A drier with 3A desiccant of Molecular Sieves must always be used. 

Rules for dryness and cleanliness of system components (DIN 8964) are transferred to R134a 
systems. 

The system components must not contain mineral oil or other greasy substances. 

The compressors must be brazed into the system no later than 15 minutes after the connector 
seals have been removed. 

The same evacuation procedure as fc.r R12 system:; must be used. 

Max. 1% non-condensable gases. 

The system must not contain any chlorine. 

The charging equipment and the vacuum pump must only be used for R134a. 

The compressors are not released for use in refrigerating systems which have been charged with 
R12. 



Application 

Technical dala 

Compressor 

Application 

Capacity (CECOMAF) 

Elliciency (COP) 

capacity (ASHRAE) 

. ~f\rlency (COP) 
}--
I Oisplacement 

Motor type 
.....-
Matot size3 

Locked rotor cur.• LST/HST 

Cut-in current LST 

Oil quantity 

------

Tl2.SF and Tl3F are designed for medium evaporating temperatures for use in refrigeratcrs 
without freezer compartment (cold cabinets). 
Tl4F and TLSF are designed for low evaporating temperatures tor use in domestic refrigerators 
and freezers. 
TL3G, Tl4G, and TLSG are primarily designed for high evaporating temperatures for use ~, liquid 
coolers and dehumidifiers but they can aaso be used in refrigerators and freezers. 

Evaporating temperature 
Tl2.SF - TL3F o·c to -2s·c 
Tl4F - Tl5F -10·c to -35"C 
TL3G - TL5G 1s·c to -30·c 

Refrigerant 
R134a 

Tl2.SF 

MBP 

Watt 86 

W/W 1.11 

Watt 106 

W/W 1.36 

cm1 2.61 

Tl3F 

MBP 

108 

1.11 

133 

1.37 

3.13 

TL4F 

LBP 

61 

o.n 
83 

0.99 

3.86 

RSIR RSIAICSIR 

Watt 60 75 95 

Amp. 2.31 2.814.5 3.2/4.7 

Amp. 7.0 7.5 7.5 

crn1 180 180 180 

TLSF 
LBP 

82 

G.83 

112 

1.07 

5.08 

110 

4.115.9 

8.6 

180 

Vottage range 
22.0V : 198 - 254V, SOHz 
240V : 216 - 264V, 50Hz 

Compressor cooling 
Static 

TL3G TL4G 
HBP HBP 

222 269 

1.68 1.82 

270 326 

1.96 2.13 

3.13 3.86 

ASIAICSIR 

95 110 

3.514.8 4.115.9 

8.3 8.6 

280 280 

TL5G 

i HBP 

346 

1.70 

419 

1.97 

5.08 

140 

5.4/S.7 

9.7 

280 

Weight without electrical equipment kg 6.7 6.7 6.7 7.5 6.8 7.5 7.5 

Tes*'g condilions CECOMAF. ASH RAE 
evmpora11ng temperature MBP : -1o·c LBP : -2s·c HBP : s·c MBP: -1o·c LBP: ·23.3"C HBP: 7.2"C "Al half breakdown torque of motor. 
Condensing ""1Jer•tur• ss·c 54.4"C 54.4"C 
Ambient and suction gas 1en1Jtrature 32"C 32°C 35'C " Meas .. ed alter 4 seconds. 
Liquid ~atur ss·c 32"C 46"C 

Dlmen81oned sketch 

186 

Compressors Dimensions 

A B 

TL2.5F 160 156 

TL~F 160 156 

TL3G 160 156 

TL4F 180 156 

TL4G 170 166 

TL::iF 170 166 

TLSG 170 166 

t 



l 

c 

c.p.clly (CECOllAF) 
Ccwi .. 6S9Uf 

·35 ·30 

TU.SF 

Tl3F 

n.3G 28 

Tl4F 31 44 

Tl4G 43 

Tl5F 44 60 

Tl5G 56 

liquid ............ SS"C 

Capedty (ASHRAE) 
eo.1.,.essor 

·'35 ·30 

Tl2.5F 

Tl3F 

n.3G 35 

Tl4F 38 54 

Tl4G 53 

Tl5F 54 74 

Tl5G 69 

Uquld~e:U"C 

Power consumption 

Compr~ 

·35 -30 

Tl2.5F 

TL3F 

Tl3G 57 

Tl4F 58 68 

Tl4G 72 

Tl5F 67 83 

Tl5G 85 

Current consumption 

ComprNIOf' 

·35 -30 

Tl2.5F 

Tl3F 

Tl3G 0.67 

Tl4F 0.81 0.82 

Tl4G 0.73 

Tl5F 0.72 0.75 

TLSG 0.85 

Tesllng eond"lon1: 
Cor.denllng temperature 55 • C 
Ambient Ind IUCllon 11111 1tmper111Ke 32·c 
Static coo~ng. 220V 50!-fz 

·25 ·23.3 -20 

31 36 47 

41 46 58 

41 <(; 59 

61 68 82 

58 64 79 

82 91 110 

76 85 103 

·25 -23.3 -20 

38 44 57 

50 57 72 

50 57 72 

75 83 101 

72 79 97 

101 112 136 

94 104 127 

·25 ·23.3 ·20 

53 56 61 

64 67 74 

67 70 76 

79 84 92 -
83 67 94 

99 105 116 

99 105 115 

-25 ·23.3 ·20 

0.46 0.47 0.48 

0.:56 0.57 0.59 

0.69 0.70 0.71 

0.64 0.65 0.67 

0.75 0.76 0.78 

0.79 0.80 0.84 

0.88 0.89 0.91 

Evaporating temperature ·c 
-15 -10 -5 0 5 72 10 15 

65 86 110 137 

81 108 139 176 

81 109 141 179 222 242 270 323 

107 137 

105 137 175 219 269 292 324 386 

144 183 

138 17::. 228 28'3 346 375 417 494 

Watt 

Evaporating temperalure ·c 
-15 -10 -5 0 5 7.2 10 15 

80 106 136 169 

99 133 172 217 

100 134 175 222 275 301 335 401 

132 169 

129 169 216 271 333 363 403 480 

1n 226 

170 221 281 351 429 467 517 614 

Watt 

Evaporating temperature ·c 
-15 -10 -5 0 5 7.2 10 15 

69 78 86 94 

85 97 110 123 

87 97 108 120 132 138 145 ~58 

106 120 

105 115 126 137 148 153 159 170 

f34 152 

132 149 166 185 204 213 224 245 

Amp. 

Evaporating temperature ·c 
·15 -10 ·5 0 5 7.2 10 15 

0.51 0.54 0.57 0.60 

0.61 0.64 0.67 0.70 

0.73 0.76 0.79 0.82 0.86 0.88 0.90 0.95 

0.72 0.76 

0.80 0.84 0.87 0.92 0.96 0.99 1.02 1.08 

0.90 0.96 

0.96 1.00 1.06 1.13 1.19 1.23 1.27 1.36 
-



TLSSF, TLS6F. and TLS7F are designed for low evaporating temperaW.es for use in de-: l8Stlc 
refrigerators and freezers. 

Evaporating temperature 
-1o·c tn .35·c 

Refrigerant 
R134a 

Compressor 

Application 

Capacity(CECOMAF) 

Efficierry (COP) 

Capacity (ASHRAE) 

Efficiency (COP) 

Oisplacement 

MocOl'lype 

MocOI' size3 

Locked rotOI' cur.' LSTniST 

Cu1-in current LST 

Oil quantity 

Watt 

W!N 

Watt 

WIN 

cm' 

Watt 

Amp. 

Amp. 

cm' 
Weight without electrical equipment kg 

T estng conditions 
Evapoqling 1.,.,.,.,aue 
Condensing ..,.,.,.,.1ur. 
Ambient and suction gas len1>
Uquid~ture 
'12<N 50Hz 

CECOMAF 
·25"C 
ss·c 
32·c 
ss·c 

" At hal breakdown torque ol motor. 

"Measured after 4 seconds. 

IN 

TLS5F 

LBP 

93 

0.85 

127 

1.09 

5.08 

ASIAICSIR 

125 

5.0t'S.9 

9.5 

180 

7.3 

ASHRAE 
·23.3°C 
54.4"C 

32·c 
32·c 

Voftage range 
220V : 198 • 254V, SOHz 
240V : 216 • 264V, SOHz 

Compressor cooing 
Static 

TLS6F TlS7F 

LBP LBP 

105 118 

0.88 0.88 

144 162 

1.15 1.15 

5.70 6.49 

RSIAICSIR RSIRICSIR 

125 140 

5.0t'S.9 5.415.7 

9.5 9.7 

180 180 

7.3 7.5 



C8P'ICftY (CECOllAF) 

l COUipiess« 

-35 -30 

TLSSF 44 70 

TLS6F 54 78 

TLS7F 60 86 

eon.iressor 
-35 -30 

TLSSF 54 86 

TLS6F 67 96 

TLS7F 74 106 

Liquid ~a 32·c 

eon.iressor 
-35 -30 

TLSSF 75 87 

TLS6F 84 101 

TLS7F 95 114 

Compressor 

-35 -30 

TLSSF 0.75 0.80 

TLS6F 0.82 0.85 

TLS7F 0.95 0.99 

Tes ting conditions: 
Condensing temperature ss·c 
Ambienl ,.,d suction gas lemp«arure 32"C 
Slllie cooing. 220V SOHz 

Wd 
Evapor aling temperature ·c 

-25 -23.3 -~ ·15 -to 

93 104 123 161 ~7 

105 118 140 182 232 

118 t33 t58 205 260 

Evaporating temperature ·c 
-25 -23.3 -~ -ts -to 

115 t28 152 t99 256 

129 144 172 224 286 

146 t62 195 25,.'\ 32t 

.... 
Evaporating temperature ·c 

-25 -23.3 -20 -15 -10 

109 117 131 152 t72 

119 125 138 159 t81 

135 142 156 180 205 

Amp. 

Evaporating lemperalure ·c 
-25 -23.3 ·20 ·15 -to 

0.85 0.87 0.91 0.97 1.04 

0.90 0.92 0.95 1.02 1.10 

1.03 1.05 1.08 1.14 1.20 



------ - - --

.. mY compressors for R134a 

Applcaliof'I C<.mpesmr Displacement CECOMAF ASHRAE Code raimber ...... eon.,,..,, 
Capacity COP Capacity COP cm, ·c 

MBP Tl2.5F 
·25 loO Tl.3F 

Tl4F 

Tl5F 
LBP 

TlS5F -35 ID -10 
TlS6F 

TLS7F 

Tl3G 
HBP 

Tl~ 
-30 ID 15 

Tl5G 

Elec:lrlcal equipment 

Mounting ecceaorles 

Watt W/W 

2.61 86 1.11 

3.13 108 1.11 

3.86 61 0.77 

5.08 82 0.83 

5.08 93 0.85 

5.70 105 0.88 

6.49 118 0.88 

3.13 222 1.68 

3.86 269 1.82 

5.08 346 1.70 

CECOMAF T estng condillans 
Evaparaling llfl1>eratu' 
Condensing 1efT1Jeralllr• 

MBP: -1o·c LBP: -25"c HBP: s·c 
ss·c 

AntJient and suction gas teq>erature 

Liquid~ 

Low starting torque 

32·c 
ss·c 

PTC starting device (6.3 mm spade connectors) 
?TC starting device (4.8 mm spade cmnectors) 
Protection screen for PTC 
Cord refief 
Cover 

For 4µF run capacitor 
PTC starting device (6.3 mm spade connectors) 
PTC starting device (4.8 mm spade connectors) 

High starting torque 
Starting relay for : 

Starting capacitor (60µF) 
Cord relief 
Cover 

Tl3F 
n4F, TL3G 
TLSF, TLSSF, TLS6F 
n4G, TLSG 
n$7F 

Bolt joint for 1 compressor (1 bag) 
Bolt joint in quantities 
Snap-on in quantities 

Watt W/W 

106 1.36 102G4200 

133 1.37 102G4300 

83 0.99 1()2G4;!00 

112 1.07 102Gt501 

127 1.09 102G4520 

144 1.15 10264620 

162 1.15 102G4720 

270 1.96 102G4350 

326 2.13 102(34452 

419 1.97 102G4550 

ASHRAE 
MBP: -1o·c lBP: -23.J"C H8P: 7.2"C 

su·c 
32·c 35·c 
32 C "6°C 

103N0011 
103N0018 
103N0476 
103N1006 
103N2010 

103N0016 
103N0021 

117U6007 
117U6009 
117U6004 
117U6004 
117U6000 

117U5014 
103N1006 
103N2010 

118-1917 
118-1918 
118-1919 

------ ----·--------------·----------~--------------· 

----- --r--·· -· .. - --- - - .. - . - . --- .. -- ..... - -

' 
---------
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Compressors 

Alternative Motors 
for TL Compressors 
220 -240V 

Anril 1995 

Replaces CN.42.C1-51 

Alternative motors have been introdcced ir> •'"le TLSF, TLSSF, and TLS6F compressors from week 
8, 1995. From week 19 alt~m;itive motors will be introduced in TLS9F and Tl4G compressors and 
from week 20 in Tl4F compre~ <;ors The motors will be used in parallel to the present motors. 
The new motors have the same characteristics as the present motors, but the resistance values are 
different, 

Compressor Main wincfmg Slart winding 
u n 

New Present New Present 

TL4f 28 24:3 14 14.2 

TLSF 18.2 16 15.1 17 

TL4G 18.2 16 15.1 17 

TLS5F 18.2 16 15.1 17 

TLS6F 18.2 16 15.1 17 

TLS9F 18.2 16 1c.1 t7 

The introduction of the new motors has necessitated new compressor approvals which means that 
the following supplementary references must be used in connection with 9xisting approvals, 

Compressor New approvals Supplementary reference 

TL4F DEMKO,VDE.BEAB,NF CCA-OE 8134 

TLSF DEMKO,VDE,BEAB,NF CCA-OK 95-00584 

TL4G DEMKO, VOE according t".l IEC 335·?·34, sub cla•:.oe 19.3 CCA·OK 95-01803 

TLS5F DEMKO,VDE.BEAB.NF CCA-OK 95-00875 

TL~F OEMKO.VDE.BEAB,NF CCA·OK 95-00875 

TLS9F DEMKO.VDE.BEAB,NF CCA·DK 95-01804 

The supplier code stamping for the alternate motor is ·o·. 

Ab Woche 8, 1995, wurden altemative Motoren fUr die Verdichtertypen Tl SF, TLSSF und TLS6F 
eingefuhrt. Ab Woche 19 werden alternative Motoren fUr die Verdichtertypen TLS9F und Tl4G und 
ab Woche 20 fUr den Verdichtertyp TL4F einge!uhrt. Viese Motoren werden parallel zu den jetzigen 
Motoren verwendet. 
Die alternativen Motoren haben die selben Eiggnschaften, wie die jetzigen Motoren, jed'.>Ch die 
Wlderstandswerte. weichen v. ie folgt ab: 

- ·-
Vercfichter HauptNickloog Hilfswicklung 

u u 
Neuer Motor Jelziger Motor Neuer Motor Jetziger Motor 

TL4F 28 24,3 14 14,2 

TL5F 18,2 16 15.1 17 

TL4G 18,2 16 15, 1 17 

TLS5F 18,4 16 15,' 17 

TLS6F 18,2 16 15, 1 17 

TLS9F 18,2 16 15, 1 17 -

' 1 



Oiese Anderung bewirlct. daR neue Verdichtergenehmigungen eiligehol werden muRten. Die 
folgenden Referenzen mussen deshalb in Verbindung mit den existierenden Approbationen 
verM!l'ldet warden: 

Verdichter Neue Genehrnigungen Referenznummer 

Tl4F DEMKO.VOE.BEAS.NF CCA-OE 8134 

Tl5F OEMKO,VOE.BEAB.NI- CCA-OK 95-00584 

Tl4G DEMKO. voe gemao IEC 335-2-34. sub clause 19.3 CCA-OK 95 01803 

TLSSF OEMKO.VOE,BEAB,NF C'CA-OK 95-00875 

TLS6F DEMKO,VOE,BEAB,NF CC'.A-OK 95-00875 

TLS9F ~EMKO,VOE.BEAB,NF CCA-OK 95-01804 

Fur den attemativen Motor gift der Zulieferercode "O" in der Verdichterstempelung. 

Fra uge 8,_ 1995, indfortes altemative .r.otorer pA kompressonypeme TLSF, TLSSF og ~ ... ':~ r=ra 
uge 19 indferes atteniative motorer pA kompressortypeme TLS9F og Tl4G og fra uge 20 pA 
kompressortypen Tl4F. De altemative motorer har de samme egenskaber som de nUViBrende 
motorer og vii blive anvt.•ndt parallelt med disse. 
Modstandsvcerdieme i de attemative motorer afviger pA felgende punkter: 

Kompressor Kerevilding I Startvilding 
n n 

Alternaliv motor Nuvaerende r.10tor Altemaliv motor Nuvaerende motor 

Tl4F 28 24.3 14 14,2 
-

Tl5F 18,2 16 15.1 17 

TL4G 18,2 16 15,1 17 

TLS5F 18,2 16 15, 1 17 

TLSJF 18,2 16 I 15,1 17 

TLS9F 18,2 16 15,1 17 

Anvendelse af de nye motorer har betydet, at der er indhentet nye kompressorgodkendelser. I 
forbindelse med eksisterende kolemebelapp~obationP.r skal felgende referencenumre anvendes: 

Kompressor Nye approbationer Relerenceimmer 

Tl4F DEMKO,VDE,BEAB,NF CCA-DE 8134 

TLSF DEMKO,VDE,BEAB,NF CCA-DK 95-00584 

TL4G DEMKO, VOE i h.t. IEC 335-2-34, sub clause 19.3 CCA-DK 95-01803 

TL35F DEMKO,VDE,DEAB,NF CCA-DK 95-00875 

TLSl;F DEMKO,VOE,BEAB,NF CCA·DK 95-00875 

TLS9F DEMKO,VDE,BEAB,NF CCA·DK 95-01804 I 

Leveranderkoden i kompressorstemplingen vii voere ·o· for den alternative motor. 

---··-·~ ~·-·--------- - . 

' 
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( 

( 

• 
H H Ji C..WSSllU ii ij 

c; 
Ciill WSSllS 

-E 

"' --· ~; 

ii ·B ;.,asmu 'I • 
'5 ~ 'i,f .... "'"' 

IZIJZIA 
IZ us 

IZIJaO 

IZIJJI\' l:Ma us 

IZIJJIA 
IZ us 

IZIJml 

IZUJIY IJCa u 
IZIJJM 

IZ J.I 
IZUJ5D 

IZIJJSY IJCa c· 

IZl:MIA 
t1 c 

IZIMIO 

AZUJ!IY ll•• s 
IZIJCIT IJCa 5.1 

AZIJ5SO 12 S.6 

IUIJHt' IJCr u 
AUUllU t1 7.55 

AlllJHY ll•• 81 

AUIJllA 12 I.PS 

AUZJUC 11 I.I 

AlZIJllY 

AlUJllT 
IJCa 9.1 

&fZl4llO 

All241IO 
12 9' 

All4111 

WZllU 12 12.0S ..... 
All411T IJCa 12.0S 

AllllZA 

CAU41ZA 11 14.:5 

Al14IZI 

All41ZY 1341 le.IS 

AllCl1l 
502 ._ IU 

t.'U41n -
All '111 

11.3 - 401&. 
CAU111Z 

WHIZ 11 2115 

W(T&JH21l 502 15.l 

WfTAJ2421Z 404A. .. lS.7 

W24J2l 502 11.l 

W1UU 404&. 18.3 

WfTAJ244K IOZ 21.15 -
WfTAJH41Z 404A. 18.15 

Wflt.124'4l 502 JUS 

WfT&JZ41CZ IOU. 3145 

WI/TAM J441A 11 53.1 

CAH(TAHHllA 12 7115 

TAHHltJ 502 U.2 

TAHUHZ COIA. Sll 

TAllHll• 507 7•.75 ·----
fl"Hlll 401&. II JS -
TARD 1111.1 Mil IOU ·----
fAllD 11111 404A. 1014 .... 
TAllDHUll 502 lllS -
JAllD JUU 104A. ... s 

I •• 
COMPRESSEURS BASH PRESSION D'EVAPORATION 

lOW BACK PRESSURE COMPRESSORS 
KOMPRESSOREN FUR NIEDERDRUCK VERDAMPFUNG 

COMPRESORES BAJA PRESl6N DE EVAPORACIOH 

-!-! i ! .. PRODUCTIONS '.'RIGORIFIOUES A 50 Hz ! c 
1 !! REFRIGERATING CAPACITY AT 50 Hz ~l! i! ... ~ - ;; KAL TELflSTUNG BEi 50 Hz • u 

! ~- PROOUCCIONES FRIGORIFICAS A 50 Hz ..,, . i a:. IWattsl 
Ea !~pe.-•ttlf• d·tvarnratt0n - Vef'dampfung~t•mpetalur u ... i 131 °!E 131 Eva~atrna temswratute - Seaun ll'fn"8at"'• MporaciOn 

E 
.., u 

I = 1111&1 .... ,. . 
:l ~ .. '!! c 

- co ·c I -JS 'C JO"t 1-llJ't _ 10 'C I _ IS 'C 
cc 

i~ .: ~ ; !- - 10 'C 
UC ~- .... -CO 'J - JI '1 -ll'J 1-100'1 -C'F.•S'f •IC '1 

171 c • 11 J2 so S9 :S 9S 

110 t • II 19 SJ 17 ~I 111 

170 c II JO •S .. 10 102 121 

110 c Ill JO Cl 71 95 124 Ill 

coo t • Cl 10 90 107 Ill HI 

coo c II Cl S7 16 1.14 137 110 

110 c II I SI 70 IOJ 151 11J 197 
I 

270 i c I '· 28 SC 96 111 I Ill 211 

J70 c II S2 71 121 IC9 201 211 

JOO ~ N 61 9l ' 136 If' ; 201 2CI ' I I I 

50~ c I Ill •• 16 IU __gW 2J5 JDS 
soo c lllJJ RH &1 98 I ISC 117 2•6 JIC -

' 500 ' c Ill n 110 177 ll! 29• . J79 

100 c !;IF. RH ,. ll• 193 232 291 J73 

100 0 , 91 136 20~ 1U JU J91 ,_ 
100 

c - F 9J c .. ics 12• 161 JJI •11 
~ 

600 ~I.AM ••• 169 i 151 319 79! C&7 : c .. : I 

c ; 
F. RN 

eoo C'\' F IOS 158 250 JOC '00 510 

c F. RH 

C50 c , 91 152 2S7 325 Ill S&S 

L!-- F. RH 

ano I [\ i f Ill 201 311 311 C91 134 

! ' I F AH - -cso I c , 19 119 J05 ~·1 SIS 161 -
ISO 

r, , 91 ,___ 
t'V 

118 29J . ., 53:1 a~o ISS 

·--
4SO *1 , 15 IS5 115 C51 SS1 709 ~91 

HI I L\ I J 1!,.1 311 Ill ISO 915 1231 
I ------- ,_______ ··---

117 C'\' i ld5 237 390 120 75ii HO U40 -- --..-
117 C'Y F 71 191 395 IJI 711 1021 1292 ·- ,..._ 
117 n , 140 190 C90 117 HO 1220 1510 ._,... 
HI C"I ; u 140 

·~· 
791 ,,. 1271 1573 

117 '"" 
, l10 •91 754 1108 1305 1845 mo -----•17 C"I F 181 Ill 701 1140 IJSI 1714 2117 -

Ill C'Y , 311 110 1000 uu 119n 2CIO 1950 -· ·---·--- ---- -·- -117 '~ 
, •jtt 512 148 1•11 1151 Jett JOH 

111~ C'\i , 703 575 11 IZ 1391 1150 2J75 -- ·- ---- ----,_ -
1115 C'\' F .~, 1045 1111 1915 24ft' )100 

1- --- ,._. ____ --- ·-r--
Ill! '"" 

, en 111 1331 2011 1505 3117 4113 
1115 C"I , ]]] 720 11$1 non 25'3 JIU 051 --- ---------
1175 C\ F 195 11!0 11nn 1111 J11~ llCS sn1s 

a COMM 
Ill 

- lS 'C 
- IJ '1 

31 

l1 

SI 

S6 .. 
IJ 

71 

H .. 
IOJ 

lOJ 

llC 

Ill 

ICC 

ISC 

Ill 

IH 

IH 

-
Ill 

232 

ZIC 

315 

141 

OJ 

411 

•11 
SU 

514 

771 
ISC 

11;3 

1191 

~'!! -121• 

105 

UCI 
190• 

1111·.,~- ----· ··--- ..----·· --- --· ·---·-·-· ---· ·-···--- ---- -~---

' 117 HJ 1581 1111 JJSt .,,, 5721 1059 ---·-
,__ _____ 

···-->----- ·-·-- .._ ___ -··-- -- ·-·-- ------>----
11115 t"I ' HO 17CC Hll llJI ~010 ISS4 UH HU -->---- --- -- ·-lllS CIY F lie llCO 750C 000 5111 IUD 1111 JOU -- -- ------
!US t 'Y , 1390 1J80 3100 s•n 1190 1110 IOOJO JIOJ 
-·- ·-····- •£ --·- - ~------ -· -- ----

1125 '"' ' U• 11&1 JJll ~SIC 1111 I 15SI 10C51 4116 

f ! 
ii TENSIONS 

VOLTAGE 0 .. SPANNUNG 
~ VOl.TAJE 

il (4) 

i~ t,. 3" ..... 
I 

c. u; 
A. F. G 

• F 

• F.G 

A F.G 

• , 
u F G.N 

A. F. 6 

u , 
••• F.5 

7.C , 
7.C F 

1.• J. 6 

10 , 
10 A. F.G 

IOS F 

IU A. F. 6. H 

10.C A. F. G 

IC.C F 

10.C IF G 

A.C.F.G.H 

12 A.C.F.G.N , 
12 , 
ll IF G. H 

IZ.9 1. C. F 

12.9 F 

IB F 

11.9 F. G. H 

ICI A.I. 6.M 

11.9 F.G. H 

IU A. F. G. H 

711 I. F. G. H 

21.I A. f.G. H , 
21.1 A, f. 5. H f 

11 F. H -- -- --·- f---
11 '·" 13.1 

f. '·" 
f 

13.1 F.G. ot ' n F. H T 

25 F. H T 

:;u F. H T 
]I 1 F T 

Jl.2 T 

212 T 

Jll K. I --- --- _ .. 
JO J. T - -·- ..__ 
71 T 

la ' II T -- ----II I 

ChtqUll "'odtlt TAH/TACi'TAN """ •" .. ,,,~, 1iiet••'• TAM' T.i.(ir 1ANP P'>ll' "'"""O• '" P•••ll•lt Ill f1t 131 ,., (Ill ~n" P•O• 10 S•• .. ~o· II) . s ..... lfilf 10 v .. P•O·"• 10 
E.tch '" ... ' TAHnA~'TAN ""'° tvt1ttbft '" •JHt~··' •••tuf•O" TA~P 1AG"1AP4P ,~, p1r1flffl '"~'~"·~ion 
)td" "'ocftH TAl41AGll'AN o.r 11>f•l1ll1 '" TAMP1AGP'TANP '"''''u•Q lu• pt•tllfl"IMltO" t•••lll•r• 
'rf' "'1""'"'" TA1J'TA(. l''' ·····~ .,. v••'; .. •' "'i""1 '•'11Tf.'-'' • J; 1'1 •1 1:r,. ··~' I" 'j'I ... Ir,. ( 11,·r 1"'1 I 



lllJllA 
Al4411Y 

AllJJU 

AZIJJU. 

114412' 

111311& 

111411& 

IZMllA 

IZJ411Y 

• -=' .. •• 
(u11t .. KtSStUKS t.U>YtNRi I tlaUTE PKtSS1Cn4 U'EVat'ORATION 

anitulUht I hUitt ii6ACI( PRESSUkE CCu~lt'll~SSOKS 
hua.u"•U;):,Q.c.u• htUhitKi,. I llOHt_. Vfk"At•lt'tua•GSUKU(I( 

(u ..... t<t.S"e<cS hlCUIA I AllA PK~ION bl: l:Vat'UllACIOtl 

131 131 

PRODUCTIONS FRIGORIFIOUES A 50 Hz 
REFRIGERATING CAPACITY AT 50 Hz 

KALILLE151UNG BEi !JO Hz 
f'ROOUCCIONES FRIGORlr!CAS A 50 Hz 

1w .. 11s1 
--------------- -- ·------· 

Temper•IUf~ tfev•r<lf~lton · "t!'fd.tmpf"ngsremJ)9r•rvr 

£v011por•t1ng •emper•ture · Segun lemp&rarut• ..,aporKIOll 

CltlllW 
121 

111111 

- 2~ ·c I -20 't I -15 't - 1c ·c - 5 "t o C • 1.2 "t • IS 't • 5' C 
- 1 l f - 4 "F • 5 "F .i C 'F • 2l "F • 32 F • CS "F • 59 "F • C 1 'f 

-e 

TENSIONS 
VOLTAGE 

SPAN NU NG 
VOLTAJE 

141 

I.. ,.._ 
u 2.95 cao c • SS ID 19 111 131 112 229 302 191 l.J &. f 

,,,-;1--2-15·-t-1-,-9~-,9-1-ti--,-.-1-i-,-.• ---+---~ 1341 u-s-+·-cao--+-1:1-v---1·--.~•---+---+--1-5~t-,-ao-+-u1 

12 u 

IJ4a u 

12 c 

Uh 

115 

22 
---f--

l3C1 8.15 

J.S5 

,__ __ 
c 

210 

soo 

100 

480 

600 

100 

100 C•V 

11.05 CIO 

llh 1205 410 

11 9.4 •iO 

12 

SDl 

IJ4• 

9.4 

14.15 

l'lO 

C50 

_y 

c 
c.v 
c 

CJV 

CJV 

CIV 

• 
• 
II 11 

IDS 

--l 

700 

220 

209 

16 113 141 114 

91 llC 161 

102 129 111 202 

91 139 llS 

!40 119 221 713 

710 

230 302 390 

193 2SS 329 ---·----
111 251 341 

270 351 450 

257 JlS 418 

20 376 Cl& 

--· L----

269 

351 CH I 591 

358 468 i S,2 

443 581 

JGS 478 565 ·--- --i ---
.,. 555 701 

31] Cl& /UI 

320 Cll ~II Ill 

699 
. ·-- ---- --- ·-- -

401 531 

215 J02 COl 21D 

2 IA~l--2_9_9 -1---4-15 252 

33D 431 211 

2C1 290 

462 '°' coo 

)4] 410 140 191 

CJI G42 UJ 551 

41] 550--1~1.::...21--1,___4_&1_ 

480 &JC ,., 539 

135 981 Ill 

115 9•3 601 

560 71J 1011 15C 

7JC 915 llOl 122 

122 

7'4 991 1295 IH 

128 1021 ICI& IS! 

n& 1113 1120 1011 

·~· 111J 1110 1011 
901 1220 110 1011 

119 I LC I I/DI I DC& 
.. ···- --

22 370 415 5~9 IU 911 1129 1513 200I 1219 

II 

" 

7 5 

1.5 

ID.I 

10.1 

10.1 

105 

10.S 

10.5 

II.I 

IC.6 

12 

12 

le.I 

Au; 

Af. H 

&. f. & 

&. f. H. 

A f.& 

Af.&.H 

f. H 

Af.H 
---11----1 

A I. C 

A.Cf 

A f. G." 

f. H 

A. C. f 

A.F. H 

F 

&. F. G " 

h.I AFG. H 

12.5 

le.I A.f.G.H 
·---- --·--+--

soi··- ll.J CBO C:~ m 421 ~68 -·9is°" I I.Ill m& 2032 1290 

~ ... -!ii ................ • •• o.2 .... _1_J_.,_~.+o ........... t~/V--.... M' .......... o-1"""'~ ..... -=·l~5~ .............. Q6m0 ... .-IJ~JQ~~·-llm0 ..... 2.29Q--........ ,_! .... l.4.6 ... _.J.G--H._ ......... .. 

·----tl--ll-~l-5_.2-4---+--CIV J;~_t3~-:~ :~:: 1-:;~:.:c::C--.f-::-;-~-l--~-:--il--~-.-;-,-:-·"-+---I 
11.3 

l.J 

Ill .. , CJV 2CO Jl5 S40 ns 935 1,15 1501 A f G_. "-+--'--I 

·~ .2 

11 25 9S 

22 

Ill 

187 

117 

CIV F 

CIV 

c v 
c.v 

325 

311 

315 

413 157 HC 

SUI 115 911 1111 - . - -- - - . 
55& 759 9'1 1115 -- ·-. --- . --
~75 110 1oao 1195 -- -··- . --·--

sao 900 1140 

131 91J 1231 1543 
11.J 181 C1V 

S07 50 750 tll lllR 1512 

11 32.1 U7 t.v 595 ll5 1140 14~~ 1'110 

IJh J1./ U/ C•Y I R~I ll'o.' lf,ff7 

::2 14.l 117 CIV :I~ :;~~ _i~:i·~. :::: ::;: 
22 1110 IUO 7110 

2US 811 CIV 

I I .I 

1591 

1595 
I/CO 

IAOO 

1901 

I'll& 

7'1111 

Jlf1/ 

14111 

1J~'l 

1110 

1 /10 

1510 IJIO 21.5 f. G. H ' 

3315 2114 

2111 1713 1791 2~f G H 
2155 ZICC 1110 

·1i9f" ·3ciou- 1m -·~25- s, .. ~ 1 

2211 JI// 1900 !!~ . . _'.._:_·_ t-...'..--
151J l2-4 7111 

IJ I. G." I ' 
4000 7132 2l I G " 
4111 1Hl 1J I G H 

43'5 1120 
4281 ,.,, 

7J F. G H 

414e JOH 11 5 

4140 JOH 
12 1U5 181 c:v 11130 1810 2110 

... '"""l._ ... ,.. .. ..,ji..,;S_O_J..i. ........................... _. ... .a..,.....1 ..... ..-_1_11-10;,..;,._IRmllU .... ~'165 
111 t71 Ill i4J l61 ""' r>•u• 10 Foe P"ll• 10 Soel\e H•le 10 · , V•t peg111e 10. 

040 3150 



ril GoldStar 

R134a, SOHz/LBP Application 
I "ASHRAE" Performance -CECOMAF • Performance 

Refrigerant I Oil 
Capacity Power t"'lnsumpt1on Capacity 

Series Model Displace- Moto• Compressor Weight Evaporating temp. ( 'C ) Evaporating temp. ( t: ) Evai>orat1n1 temp. ( 't ) 
ment Type Cooling Control Charge 

,_ 
·30 ·25 23.3 ·20 -15 -10 ·30 ·25 23.3 ·20 ·15 ·10 ·30 ·25 ·20 ·15 ·10 

cc cc kg( lb) kcaVh kcaVh kcaVh kcaVh kcaVh kcaVh w w w w w w iceaVlt k:aVlt lkUl/h kUVll kUVh ·--·-
VS24L 2 12 RSIR N c 200 4.8 - 39 43 54 73 94 76 78 83 92 100 31 43 59 7o 

( 10.6) ·- -
I 

vs VS23L 2.84 RSIR N c 200 
5.8 

( 12.8) - 48 55 67 92 120 - 711 00 86 95 104 - 39 54 75 97 

VS36L 3.58 RSIR N c 200 
5.8 

( 12.8) - 67 72 88 115 146 - 189 93 100 ~ 1 ~ 125 - 54 72 93 119 

8.~ 
NR45L 4.50 RSIR N c 210 ( 18.7) 59 84 9;j 114 146 189 87 100 104 114 126 143 49 67 90 117 149 

8.5 
NR NR52L 5.20 RSIR N c 210 ( 18.7) 75 101 113 135 173 220 1"8 112 119 128 146 164 61 82 108 140 179 

-· .. 8.P 
NR62L 6.22 RSIR N c 210 ( 19.4) 87 122 134 163 209 267 108 128 132 148 167 190 b3 99 131 166 215 

v V75L 7.46 RSIR F, 0 c 390 
10.2 

(22.5) 110 152 167 204 262 334 127 150 157 172 193 224 87 123 162 212 269 

l) Performance data 'M!re obtained under 230V/50Hz running condition. Notes 
2) The High Efficiency m00els " RSCR • can be also available with permanent run capacitor 

3) Refrigerant Control : C (Capillary tl.be) 

4) Voltage range : 187V-264V 

Compressor Cooling Test Conditions 
ASH RAE CECOMAF 

N -= Natural Convection Condensing temperature SU t ( 130"F) SS 'C ( 131 "F) 

0 -= Oil Cooling Cas superheated to 32.2 't: ( 90 "F) 32'C (90"F) 

F = Fan Cooling Liquid subcooled to 32.2 'C ( 90 "F) 5~ 't: ( 131 "F) 
Ambient temperature 32.2 "(; ( 90 "F) 32 '(; ( 90 "F) 

'-' Poae 4 cf 7 

1) Ca 

lk 

lk 

2) E.E 

3) RS 

RS 

>acity Conversion 

al/I .... 3.97 Btu/h 

al/h - 1.16 Watt 
( /W ) Capacity (kcai/h) >< 3.97 

.R Btu h • 
Motor lnput(Watt) 

IR -= Resistance Start Induction Pun 

:R .. Resistance Start Capacitor R1.1n 

TITLE PERFORMANCE DATA 

owe. NO. PER-HFSA 




