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SYNOPSIS

UNITED NATIONS INDUSTRIAL  DEVELOPMENT  ORGANIZATION IS
CARRYING OUT- A PROJECT TO HELP REDUCING OZONE DEPLETATION OF
ATMOSPHERE BY ELIMINATION OF CFC GASES. THE PURPOSE OF THIS
PROJECT IS TO PHASE OUT THE USE OF CFC 12 IN IRAN POUYA

PRODUCTION FACILITIES.

THE AIM OF THE PROJECT IS TO DESIGN, CALCULATE FOR REIGERATOR
MODEL REDEFINITION PROTOTYPING, AND TESTING  PROTOTYPES FOR
FUNCTIONALITY AND PERFORMANCE OF THEY DIFFERENT MODELS OF

REFRIGERATOR AND FREEZER.

THE ALTERNATIVE GAS WHICH IS OZONE FRIENDLY IS REFRIGERANT

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

THIS REPORT CONSISTS OF MODIFICATIONS, IN THE  PHYSICAL
DIMENSION OF COMPONENTE AND COOLING UNITS OF BOTH MODELS SO THAT
THEY COULD RUN ON REFRIGERANT HFC 1314, WITH  ACCEPTABLE

PERFORMANCE.,
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INTRODUCTION

IRAN  POUYA  MANUFACTURIN  COMPANY  PRODUCES  ONE MODEL
REFRIGERATOR, AND ONE  MODEL FREZEER USING CFC12 AS A

REFRIGERANT AT THE MOMENT.

IN THE FIRST PART OF THE REPORT ALL OF THE CO)IPONENTS OF
PRESENT PRODUCT NKILL BE UNDER CONSIDERATION, INCLUDING THE

DIMENSLONAL SPECIFICATION, INSULATION AND PERFORMENCE DETAILS.

IN THE SECOND PART OF THIS REPORT, IS THE CLACULATION AND
REDESIGN OF THE COMPONENTS AND ADAPTION FOR USING HFC 1344 AS A
REFRIGERENT. IN THE LAST PART IS THE SELECTION OF NEKW COMPOMENTS
AND SPECIFYING NECESSARY CHANGES IN THE CAPILLARY, EVAPORATOR AND
CONDENSER. FINALLY THE PLAN PROCEDURE FOR DIFFERENT TESTS TO BE

PERFORMED, IS GIVEN IN DETAIL.
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NUNBER OF YODELS

THE PRODUCTION OF IRAN POUYA CO. IS AS FOLLOWS AND THE SUBJECT

OF THIS REPORT.

1- ONE DOOR REFRIGERATOR MODEL FRII

2- UP RIGHT FREEZER MODEL FRF9

THE MAIN PRODUCTION IS REFRIGERATOR WITH 320 LITRE INSIDE

VOLUME.
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PERFORMANCE STANDARDS

PERFORMAINCE TESTS AND DESIGN, CALCULATION OF REFRIGERATOR

AND FREEZER ARE DONE UNDER THE FALLOWING INTERNATIONAL STANDARDS.

P~
|

DEUTCH STANDARDS DIN 8950 FOR REFRIGERATOR

2~ INSTITUTE OF STANDARDS AND INDUSTRIAL RESEARCH OF IRAN ISIRI
251FOR HOUSEHOLE REFRIGERATORS.
3- INTERNATIONAL STANDARD ORGNISATION [SO 8187 FOR HOUSEHOLD

REFRIGERATING APPLIANCES.

4- ISIRI 2482 FOR HOUSENOLD FREEZER AND FROZEN FOOD STORAGE
CABINET.
-1 -
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STANDARD TEST

THE NUMBER OF STANDARD TEST WHICH FILL BE CARRIED OUT ON

REFRIGERATOR AND FREEZER ARE AS FOLLOWS.

1- DETERMINATION OF CABINET CONSTANT.

b
]

CONTINEOUS RUN TEST.

[ )
]

CYCLING TEST FOR CALASSIFICATION.

a
|

ENERGY CONSUMPTION TEST.

(3]
|

ICE FREEZE TEST.

THE AMBIENT CLIMET CONDITIOV OF TESTS WILL BE 43°¢ FOR THE

TROPICAL DESIGN.

FOR ENERGY CONSUMPTION TEST THE AMBIENT TEMPERATURE WILL BE

320C ACCORDING TO STANDARD. ‘

)
'
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ONE DOOR REFRIGERATOR MODEL RIIF
a) DIMENTIOMAL SPECIFICATIONS
1- OVERALL DIMENTIONS (L.W.D) 1450X 660X 530 MM
2- TOTAL GROSS VOLUME 320 LIT.
3- XNET VOLUME 282 LIT.
4- FREEZING VOLUME 29 LIT.
B) INSULATION SPECIFICATIONS
1- TYPE OF INSULATION POLYURETHANE FOAM
2- THICKNESS 40 MM
3- MOLLD DENSITY 32 KG/M3
4- FREE RISE DENSITY 22 KG/Mm3
5= WEIGUT PER UNIT 3.5 kG
6~ K.FACTOR 0.018 k/MK
- 6 -
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C) REFRIGERATING UNIT COMPONENT DETAILS

1- COMPRESSOR:
COMPRESSOR TYPE HERMETIC
MOTOR SIZE 1
-~ HP

COOLING CARACITY (ASHRAE)
APPLICATION

KORKWG VOLTAGE

6
106-110K CAL/H
L.B.P

220 V/50HZ

CURRENT CONSUMPTION 14
COOLING SYSTEM STATIC
VOLTAG RANGE 164 - 240 ¥
MOTOR TYPE RSIR

2- COMDENSER:

CONDENSER TYPE

FIRE ON TUBE

TUBE SIZE 3"
16
TUBE LENGTIH 1200 MM

OVERALL SIZE(L.H.K)

TUBE TYPE

1019% 520 MM

BUNDY
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3- EYAPORATOR:

EVAPORATOR TYPE RJLL BOUND
EVAPORATOR NET UALUXE Ire cc
EVAPORATOR TUBE LENGT!H 15760 MM
EVAPORATOR SHEET THiCKNESS 1.4 MM

4- CAPILLARY TUBZ:

LENGTH OF TUBE J000MM
OUTSIDE DIAMETER 1.83M
INSIDE DIAMETER 0.71MM
FLOK NITROGEN G3S AT 10BR 4.5 LIT

5- FILTER DRIZR:
TYPE OF DFSSICENT MOLOCULARSIEVE XH

DESSICENT WEIGHT 7.5 GRAY

6- IEAT EXCHANGER:

TYPE OF HEAT EXCHANGER COAXIIL

FACTORY, 4th Km. Old Karaj Rd. FAX : 662005 - 673362
TLX : 213850 SSPA IR - 222711 POYA IR
X '
p.o. Box 1314s-311 TLHRAN - IRAT TEL : 6692001 - 4
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7~ CONTROL SYSTRM:
TYPE OF TERMNOSTAT SEXI- AUT. PUSH BUTTOM DEF.
CUT-IN AND CUT- OUT AT NORMAL SETTING  -8,-16 O€
DEFRAST CUT- IX +5 oc
8- REFRIGERANT:
REFRIGERANT TYPE CFC 12
CHARGE WEIGHT 135GR

D)

E)

NORKING PERFORMANCE

THE REFRIGERATOR WAS DESLGNED FOR TROPICAL CLASS AND TKO
STAR RATING.

THE PERFORMANCE  TEST IS CARRIED OUT AT 439°C  AMBIENT
TEMPERTURE .

THE RESULT ARE SHOWN 1N PERFORMANCE TABLE.

ENERGY CONSUMI'TION

ACCORDING TO ENERGY CONSUMPTION TEST WHICK CARRIED OUT
UNDER 1SO STANDARD CONDITION

HAVING AMBEINT TEMPERATURE 32°c
REFRIGERATOR MEAN TEMI'ERATURE 50c
EVEPORATOR YEAN TEMPERATURE -120¢
THE ENERGE CONSUMPTION K.AS 1.6 KWH/2 11
-9 -
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PERFORMANCE TEST
MODEL FRII RESULTS
THEMOSTAT DPUSITION MORMAL
COMPRESSOR POWER 106-110 K CAL/H
AMBIENT TEMP 430¢
VOLTAGE 220V/50HZ
EVAPORATOR AIR -120¢
CABIKET MEAN TEMP. 150¢
CRISPER TEMP. +70C
PERCENTAGE WORKING 0%
ENERGY CONSUMPTION 1.6 KWH/21H

THIS PERFORMANCE TEST WAS DONE ON REFRIGERATOR KHICH RUNS ON

CFCc 12

- 10 -
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DESIGN AND CALCULATION

THE COOLING SYSTEM OF REFRIGERATOR MUST BE DESIGNED TO
OVERCOME ALL THE POSSIBLE LEAKAGE AND WOPX UNDER  STANDARD
REQUARMENTS.

THE STEPS FOR CALCULATION ARE TAKEN AS FOLLOWS

SELECTION OF COMPRESSOR

TEE FALLOWING CALCULATION WAS DONE.

A) COOLING LOAD CALCULATION

THE COOLING LOAD ON PEFRIGERATING EQUIPMENT SELDOM RESULTS
FROM ONLY ONE SINGLE SOURCE OF HEAT RATHER IT IS THE SUMMATION OF
THE HEAT WHICH USUALLY EVOLVES FROM SEVERAL DIFFERENT SOURCES.
SOME OF THE MORE COMMON SOURCES OF HEAT THAT SUPPLY THE LOAD ON

REFRIGERATING EQUIPMENT ARE:

- 11 -
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1- HEAT THAT LEAKS INTO THE REFRIGERATED SPACE FROM THE OUTSIDE
BY CONDUCTION THROUGH THE INSULATED WALLS.

HEAT GIVEN OFF BY A KARM PRODUCT AS ITS TEMPERATURE IS LOWERED

N
1

TO THE DESIRED LEVEL.
3- HEAT THAT IS BROUGHT INIO THE SPACE BY WARM OUTSIDE AIR ENTER

IN THE SPACE WHEN DOOR IS OFENED.

B) WALL GAIN LOAD
THE QUANTITY OF HEAT TRANSMITTED THROUGH TIHE WALLS OF A
PEFRIGERATED SPACE PER UNIT OF TIME 1S THE FUNCTION OF THREE

FACTORS RELATIONSHIP AS EXPRESSED IN TIE FOLLOWING EQUATION.

Q=4UDT
@ = RATE OF HEAT TRANSFERRED FROM WALL(W)
A = OUTSIDE SURFACE AREA OF THE WALL(M?)
U' = OVERALL COEFFICIENT OF HEAT TRANSMISSION IN W/M?/K
TD = TEMPERATURE DIFFERANCE ACROSS TIHE WLL IN K
- 12 -
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TODETERMINE U FACTOR
1
U=
1 X1 X2 Ax 1
S N T S, e e
F1 K1 K2 Ky FO
WHERE 1
————— = CONVECTION COEFFICIENT OF INSIDE WALL
F1
1
----- = CONVECTION COEFFICIENT OF OUTSIDE WALL
Fo

THICKNESS OF INSULATION OR METERIAL

-
1}

TERMAL CONDUCTIVITY

g
]

COOLING LOAD CALCULATION FOR REFRIGERATOR:
IN THE REFRIGERATOR BECUSE OF HAVING TWO DIFFERENT TEMPERATURE
IN ONE INSULATED CABINET SUCH AS IN EVAPORATOR -120¢

AND IN BOTTOM PART AVERAGE +5°€.

WE CALCULAT EACH PART SEPARATELY ACCORDING TO THE DIMENTIONS

OF REFRIGERATOR ON NEXT PAGE.

- 13 -

FACTORY, 4th Km. Old Karaj Rd. FAX : 6692005 - 673362
TLX : 213350 SSPA IR - 222711 POYA IR
ld
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IRAN PﬂUYA m] ¢ EX. GENERAL STEEL»
( Public Joint Stock Co.)

The Leading Manofacturer of Relrigerator, Freczer

and Aluminium Profile

HAVING KNOK K INSUL.'TION

Our Ref .
Dale :

0.018 /MK

Kp V. C =0.17 K MK
KD S = 0.027 K/MK
K STEEL = 58 K/MK
FI = FO = 9.3/ K/M2K
2=T2=T5=T6 =0.9 MM
X2=T4=T7 =T8 =0.75 MM
X2 = THICKNESS OF STEEL
X3 = THICKXESS OF P.S = 2MM

1 1 X1 X2 N 1

B B R e At Sttt

v FO Kl K2 KX FI

BY USING ABOVE RELATION U FACTOR WILL TE FOUND ~OR FACH SURFACE

Urg = 0.52857 W/M2K

R = REFRIGERATOR PART Uir = 0.38286 W/M2K

E = EVAIORATOR PART Uz = 0.35961 W/M2K
Usg = 0.44939 b/M?K
Use = 0.441939 K/M?K

U4 = USR = USE = UGR = UGE= 0.43844W/M2K

U7 = 0.44939 W/MK
L8 = 0.333 K/\2K

FOR P.V.C GASKET g = 3.657 W/ 2K
- l‘ -

FACTORY, 4th Km. Old Karaj Rd, Faxd ¢ 6092005 - 673362

TLX

p.0. Box 13145-311 IEHRAN - IRATS THL

213850 SSPA IR - 222711 POYA IR
6692001 - 4




IRAN POUYA 60. <ex. cenerav sten»
( Public Joint Stock Co.)

The Leading Manufacturcr of Refrigerator, Freezer

and Muminium Profile Our Ref :
Date :

Q= AT

USING £QUATION
THE AREA Arr = 0.6864M2
AIE = A3E = 0.2046 M2

Az = 0.3168 M2
Azp = 0.5643 M2
A¢ = 0.24235 i
Asr = AGR = 0.38005 M?
Ase = AGE = 0.43844 M?

A7 = 0.44939 M?
A8 = 0.068775 M?
P.V.C GASKET AE = 0.92318 M?
AR = 0.05054 M?

HAVING AMBINT TEMPERATURE 439CAND THE AIR TEMPERATURE OF
EVAPORATOR -129C€AND AVRAGE TEMPERTURE OF CABIN +5 C

THE SUMMATION OF COOLING LOAD 1S.

QTOT = QIR +QIE +Q2 +Q2R +Q3E +Q4 +Q5R +Q6R +Q6E +Q7 +G8 +QE
+QR
QTOT = 77.256 W
- 15 ~
FACTORY, 4th Km. Old Karaj Rd. FAX : 6692005 ~ 673362

TLX : 213850 SSPA IK - 2227
p.o. pox 1316530 TEHRAN- IIAN w5 Gasmoor = s o

i | i |
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IRA" PG“YA 80. « EX. GENERAL STEEL»
( Public Joint Stock o.)

The Leading Manufacturer of Refrigerator, Freezer
and Mlgminium Profile

Our Ref :
Dﬂll‘ T

CALCULATIOX OF PRODUCT LO4D

WE CONSIDER A FEN NUMBER OF MATERIAL FOR CALCULATION OF

PRODUCTION LOAD.

FRESH MEAT L ] = 3.14 KJ/KG
BUTTER AND CHEAS { = 2.68 KJ/KG
VAGETABLE { ; = 3.77 KJ/KG
FRUITS { 3.81 KJ/KG
MILK ; 3.77 KJ/KG
WATER Y 4 KJ/KG

CP = SPECIFIC HEAT W= WEIGHT IN KG

USING EQUATION Q=KCPIT

Q1= 361.1 KJ

Q2= 13.41 KG
Q3= 150.8 KJ
Q1= 190.5 KJ
Q5= 20 KJ
Q6= 18.85 KJ

- 16 -

FACTORY, 4th Km. Old Karaj Rd. FAX : 6692005 - 673362
TLX : 213850 SSPA IR - 222711 POYA IR

P.0. BOX lJl4S-3HTE"BAH'|"AN TEL : 6692001 - 4




|RAN PUUYA (:0 ¢ EX. GENERAL STEEL»

( Public Joint Stock Co.)

The Leading Manofacturer of Refrigerator, Freszer

and Alaminiom Profile z‘;’:" ‘

Qror = Q1 + Q2 + Q3 + @1 + Q5 + Q6

Qror = 754.65KJ

FOR THE FREEZING PART OF REFRIGERATOR

THE HEAT REMOVED OF PRODUCTS FROM INITIAL TEMPERATURE TO FREEZING

POINT.
MEAT = 2KG FREEZES AT - 0.5 o€
FISlI = 2KRG FREEZES AT - 2.25 o€
Q=K(PIT
USING
@seat = 178.98 RJ
Qrisw = 77.91 KJ
Qrorar= 256.89 RJ

REMOVING HEAT FROM FREEZING POINT TO - 12 o€
(uear = 38.11 KJ CMear AFTER FREEZING

33.54 kJ CPrrsy = 1.72 KJ/KG

Qrisn

_‘7-

FACTORY, 4th Km. Old Karaj Rd. FAX : 6692005 - 673362
TLX : 213850 SSPA IR - 222711 POYA IR

P.0. BOX 13145-JIITEHBAN'IBAN TEL : 6692001 - 4




IRAN P“UYA BU.CEX.GBNERALEYHHHJ

( Public Joint Stock Go.)
The Leading Manufacturer of Refrigerator, Freezer our Rei -

and Muminium Profile Date :

Qrorar = QMEAT + QFISH

Qrorar = 71.95 KJ

REMOVAL OF HEAT FROM FROZEN PRODUCT

g=FxH
USING WHERE V¥ = KWEIGHT
H = LATENT HEAT
Quear = 470 KJ Hugar = 228 KJ/KG
Qrrsyg = 456 KJ Hrisuw = 235 KJ/KG
QroraL = QIEAT + QFISH
QT = 926 KJ
THE TOTAL PRODUCTION LOAD IS
Q =QI +Q2 + Q3 + Q4
QT = 2009.49 KJ
CONVERTING IN WATT FOR 70% WORKING IN 24
Q = 34.8869 Wil
- 18 -
FACTORY, 4th Km. Old Karaj Rd. FAX : 6692005 - 673362

TLX : 213850 SSPA IR - 222711 POYA IR
p.0. Box 13145-311 TEHRAN - IR TEL : 6692001 - 4




IRAN POUYR G0. « :x. cinerar sven
( Peblic Joixt Stock Co.)

The Leading Manufacturer of Refrigerator, Freezer
and Mlominiam Profiie Our Ret -

Date :

THE TOTAL COOLING LOAD IS EQUALE TO THE NALL GAIN LOAD PLUS

PRODUCTION LOAD PLUS TEN PERCENT FOR CHANGE LOAD AND SAFTY FACTOR.

QT = (QF + QP) x1.1

123.357 W/l

106.148 KCAL/H

SELECTION OF COOLING COMPONEWTS:
AS WF CALCULATE THE TOTAL COOLING CAPACITY FOR REFREGIRATOR XODEL

RF11

THE COMPRESSOR POWER MUST BE ABOVE 106.118 KCAL/H
WE SELECT THE COMPRESSOR KHICH HAS 110 KCAL/H FROM COWPRESSOR

MANFACTUR CATALOGUE.

DETERMINATION OF CODENSERS PONER :

THE TOTAL HEAT REJECTION AT THE CONDENSER INCLUDES BOTH THE HEAT
ABSORBED IN THE EVAPORATOR AND THE ENERGY EQUIVALENT OF TIE
WORK OF COMPRESSION. ANY SUPERIEAT ABSORBED BY THE SUCTION VAPOLR
FROM THE SURROUNDING AIR ALSO BECOMES A PART OF THE LOAD ON THE

CONDENSER.

- 19 -

FACTORY, 4th Km. Old Karaj Rd. FAX : 6692005 - 673362
TLX : 213850 SSPA IR - 222711 POYA IR
p.0. pox 13145-311 TEHRAN - IRAN TEL : 6692001 - 4




lRAN Pﬂ“YA [:0, « EX. GENERAL STEEL »

(Public Joint Stock Co.)
The Leading Manafacturer of Refrigerator, Freezer
“ " . v mm Our Rei -

Date -

COIDDISER PONER CAN RE DETERNINE [ DIFFERANT NETHOD:
1- USIXG CONDEXNSER MINUFACTURE NETHOD.
2- USIXG STANDARD HEAT TRANSFER FORMULA.

3- USIXNG PRESSUR ENTH.ALDPY CHART.

ARNCO. COHDENCER HMANUFACTUR METIOU:
HAVING GOT THE PONER SUPPLIED BY THE COXPRESSOR AND EVAPORATING
TEMPERATURE NECESSARY FOR A PARTICULAR REFRIGERATIOXN CIRCUIT THE

CONDNESERS THERMAL EFFICINCY KS CAN BE DETERMINED THROUGH THE

FORMULA,
SYl1..2
AS = ——————ccmmm e
™
S = PONER SUTPLIED BY THE COMPRESSOR
1.25 = RATIO OF ENTHALPIES DIFFERANCE OF
CONDENSATION AND EVAPORATION.
TD = 20 IS TENPERATURE DIFFERANCE

THEREFOR kS 6.9 KCiL/N

ACCORDING TO ARMCO. STATIC WIRED CONDEXSERS MODE 15-51-1i6,18

WILL BE ACCEPTABLE AS SHOWX.

- 20 -
FACTORY, 4th Km. Old Knraj Rd. FAX : 6692005 - 673362
TLX : 213850 SSPA IR - 222711 POYA IR
p.o. pox 13145-311 TLHDA - IRAN TEL : 6692001 - 4




lRAN POUYA cu. <« EX. GENERAL STEEL »

(Public Jomt Stock Co.)
The Leading Kanufacturer of Relrigerater, Freezer
“ Il .. mme Our Ref .

Date :

USING STAHUARD HEAT TRANSFER FORNULA :
FOR HERMETIC COMPRESSOR CONDEXSER LOAD IS DETERMINE AS FOLLONING
FORMULA.
Gcox = Qroua + Qixe - Gp
WHERE:
Quoy : CONDENSER LOAD
Qco: : COMPRESSOR CAPACITY
Qrxp : PONER INPFLT

@ : AMUNT OF HEAT DISIPATED FROM COMPRESSOR SHF'L

TO DETERMINE QD USING

@ =4UDT
WHERE:
A = COMPRESSOR SHEIL \REA
| U= (0 + 16ET3)
‘ H=0.19 0T W/M2K
‘ DT =  TENPERATURE  DIFFERANCE  BETWEEN  AMBIENT  AND
COMPRESSOR SIHELL
40 = RADIATION COEFFICIENT OF SHELL
T = COMPREESSOR SHELL TEMPERATLRE
- 921 -
FACTORY, 4th Km. Old Karaj Rd. FAX : 6692005 - 673362

TLX : 213850 SSPA IR - 222711 FOYA IR

p.o. Box 13145-311 TCHRAN - IRAN TEL : 6692001 - 4




'RAN Pﬂ“YA 00. ¢ EX. GENERAL STEEL »

(Peblic Jomt Stock Co.)
The Leadiog Manafacturer of Refrigerater, Freezer - e
and Numinim Profile m'c :' '

HAVING GOT GQcou = 127.6K

ALD Qix =120 W
Q. @ =AMl + IGET3)
(2 =33 K
THEREFCR Geox = 127.6 + 120 - 33
= 121.6 ¥

= 167.3 K CAL/N

HAVING GOT THE COVDENSER LOAD WE CAN  SELECT THE RIGHT SIZE OF
CONDENSER FROM DIFFERENT MAXUFACTURE OR USING THE FORMULA
Q=4AUDT AND CLCALATE THE U.F.ACTOR WHICH IS OVERALL COSFFICIENT
OF HEAT TRANSMISSION OF CONDENSOR. THE SURFACE AREA OF COXDANSER CAN
BE FOUXD. ON THE OTHER [AND THE U.FACTOR OF CONDENSER CIN BE
OBTAINED FROM CONDENSER SUPI'LIERS.

U.FICTOR  WHIICH IS OVERALL COEFFICIENT CF HEAT TRANSMISSION OF
CONDENSOR THE SURF.ACE .AREA OF CONDANSER CAN BE FOUND. ON THE OTHER
HAND THE U.FiCTOR OF CONDENSER CAN BE OBTAINED FROM CONDENSER

SUPPLIERS.

-

FATTORY, 4th Km. Old Karaj Rd, FAX : 6692005 - 673362
TLX : 213850 SSPA IR - 222711 POYA IR

P.0. BOX 13145—311“""/\"4“1\” TEL : 6692001 - 4




Pressure (bar)

200.

100.
80.

60.
40.

20.
1566

10.
8.

6.
4.

2.

122

08
06

04

02

0.

100

HFC _134a

Pressure ... Enthalpy
Diagram

Ll

W2

H3

150 200 244

300

' 350 400 430 450
Enthalpy (KJ/Kg)

4975 590 630 650

700




IRAN POUYA C0. < ix. cinerar srees
( Public Joint Stock Co.)

The Leading Manufacturer of Refrigerator, Freazer
and Aluminium Profile

Our Ref :
Date :

USING PRESSUR ENTHALDPY CLART.
A REFRIGERATION CYCLE CAN RE PROWN ON PREESSURE ENTHALPY CHART AS
SHOKN IN NEXT DAGE. THE COXDENSER LOAD CAN BE DETERMINED FROM TIIE

CHART EY USING

Quos = M[(H2 - N1) + (H3 - HZ)]
Qcox = CONXDENSER LOAD KCAL/H

M = MASSFLOW R.\T K¢/l

n = INTHALDPY KJ/KG

DETERUNATION OF CAPILLARY,S CAPACITY:
THE CIPACITY COF CAPILLARY TUBE DEFENDS ON LENGTH, INTERNAL
DIAMETER, SURFACE SNOOTHNESS AND  THE TYPE OF REFRIGERANT TASSING

THROUGH IT.

THIS CONPONENT IS GENERALLY RECOMMENDED BY  THE  COMPRESSCR

MANUFACTLR OR 1S FOUND  BY EXNPERTENCE.

IF CONDENSATION TEMPERATURE 557CAND COMPRESSOR MASS FLOW 2.3 KG/!
OF R1311 IS CONSIDERED FROM THE REFRIGERANT PROPERTIES TABLE OF R
1344 AT - 30°C0F EVAPORATATION TEMPERATURE :

LQrin : 0.720 1/KG

VIPOUR 2 0.2215M7KG

FACTORY, 4th Km. Old Karaj Rd. FAX : 6692005 - 673362
TLX : 213850 SSPA IR - 222711 POVA IR
p.o. Box 13145-311 TEHAM - IRAN TEL : 6692001 - 4 ’




IRAN POUYA G0. « ux. cinerav stiies
( Public doirt Steck Co.)

The Leading Manufacturer of Refrigerator, Freezer
and luminium Profile

Our Ref :
Dﬂl(‘ H

FOR CALCULATIOH OF CAPILLARY CAPACITY IN L/NIN USIHG TdE FORIULA.

1000
PC=IPFx PSUx -———=--
60
WHERE PC = CAPILLARY CAPACITY IN L/MIN
PF = THE QUANTITY OF RI3i ELIVERED BY
COMPRESSOR IN KG/H
Fsv = SPECIFIC GRAVITY OF STE\M IN M /KG
1000 ¥ = ! LITER
1 HOUR = 00 MIXUTES
1000
Pce =22.3Y0.2215 % -=—===--
69
Pc = 8.6077 L/MIN

TO FIND THE CAPILLARY LEICTH USINHG
Ih =2.35¥p2 - 1 Y @25 ¢y -0.5

WHERE (3 = PC = C APILLIRY CAPACITY IN L/MIN

P = CONDENSATION IRESSURE AT 53°CIN KG/CM?

P AT 5339°C= 15.33 KG/CH2
@ = CAPILLARY INTERNAL DIAMETE 0.71 M
I = LENGTH OF CACILLARY IN MY
8.6077 = 2.25¥15.552 - [ Y 0.712.5 ) [ -0.5
LENGTH L = 3.284
-2 -
FACTORY, 4th Km. Old Karaj Rd. FAX : 6692005 - 673362

TLX : 2138350 SSPA IR - 222711 POYA IR

p.o. Box 13145-311 JEHRAN - IRAN TEL : 6602001 - 4




IRAN PU“YA Gﬂ.tlﬁﬁ GENERAL STEEL»

( Peblic Joint Stesk Co.)
The Leading Manufacturer of Refrigerator, Freezer
and Aluminium Profile

DETERIINATION OF EYAPORATOLR:

THE CAPACITY OF ANY AVAIORATOR IS THE RATE AT WHICH MHEAT WILL
PASS THROUGH THE EVAPORATOR WALLS FROM THE REFRIGERATED SPACE OF
PRODUCT TO THE VAIORIZING LIQUID INSIDE AXD IS USUALLY EXPRESSED IN
WATTS A EVAPORATOR SELECTED FOR AXY SPECIFIC APPLICATION SHOULD HAVE

SUFFICIEXT NEAT TRANSFER  CAPACITY T ALLON  THE  VAPORIZING

REFRIGERANT TO ABSORB HEAT AT THE RATE NECESSARY TO FPRODUCE TiE
REQUIRED COOLIXNG WHEN OPERATING AT THE DESIGN CONDITIONS.

THE EUVAPORATING SURFACE IS CILCULATED BY FOLLOWING FORMULA

Q=4 (. 1D
WHERE Q = QUANTITY OF HEAT TRANSFERRED
A = OUTSIDE SURFACE ARES OF EVAIORATOR
U = OVERALL CONDUCTANCE FACTOR
DT = DIFFERANCE TEMPERATURE OF OUTSIDE THE EVAPRATOR
AND REFRGERANT
1 1 13 1
..... T ommmme f mmmme f mmem-
U ro K I
- _’.', -
FACTORY, 4th Km. Old Karaj Rd. FAX : 6692005 - 673362

TLX : 213850 SSPA IR - 222711 POYA IR
p.o. pox 13145-311 TEHRAN - IRAN TEL : 6692001 - 4




|RAN Pﬂ“YA 80 « EX. GENERAL STEEL»
( Peblic Joint Stock Co.)

The Leading Manufacturer of Refrigerator, Freezer

and Mluminium Profile

Qur Re! :

Date :

1 1 \ 1
————me = e——m- $ ————- 4 ———
v FO K FI

1 1

—————— = =-=-- = {ONDUCTAYCE FACTOR OF INSIDE AND  OUTSIDE
ro F SURFACE

X = THICRNESS OF EVAPORATOR

K = THERMAL COXDUCTIVITY IN W/MK

1 1 1
FO Fi 2.37
Y=1.1uav

K = 209.1 574K ALUCNINUY

USING TIIE FORMULA

U=1.6818 KK
g=40D
USING Q =40U0DT FIHERE Q = 110 KCAL/H = 127.6K
110 = 1 Y 1.6848(-30 -5) Ti= -30°€
A =0.778 M2
Tz = +3°°
ONE SIDE ARE]
4 = 0.3087
- 20 -
FACTORY, 4th Km. Old Karaj Rd. FAX : 6692005 - 673362

. TLX : 213850 SSPA IR - 222711 POYA IR
p.o. Box 13145-311 TEHRAN - IRAN TEL : 6692001 - 4




'RAN P“UYA cn. « EX. GENFERAL STEEL»

( Poblic Joint Stock Co.)
The Leading Manafacturer of Refrigerator, Freezer
and Numinium Profile

Qur Ref .
Date :

(P RIGHT FREEZER MODEL FRRQ

A) DIMENTIONAL SPECIFICATIONS:
I- OVIRILL DINEXTIONS ( L.%.D )
2- TOTAL GRUSS VCLUME

J- NET VOLUME

B) INSULATION SPECIFICATICNS:
1- TYPE OF IXNSULATION
2- TIIICRNESS
3- MOLD DENSITY

- FREE RISING DAXNSITY

J- WEIGHT PER UNIT

6

K.FACTOR

C) REFRIGERATING UNIT COMITUNEN:
1- COIPRESSOR:

COMPRESSOR TYDPE

NOTOR S121

COOLING CARACITY (ASHRAL)

APPLICATION

(3]
-1

1450 x 660 x 530MM

235 LIT

230 LIT

POLYURETHAN FOAM

60

32

29
-

6
a.

MY
KG/ M
KG/M
kG

018 /MK

HERNETIC
171 nur
160 KCAL/N

L.n.r

FACTORY, 4th Km. Old Karaj Rd.

p.o. sox t3145-311 TEIRAN - IRAN

FAX :
TIX @
TEL :

6692005 - 673362
213850 SSPA IR - 222711 POYA IR

6692001 - 4




IRAN PHUYA GU. « EX. GENERAL STEEL»

( Puklic Joint Stock Co.)
The Leading Manufacturer of Refrigerator, Freezer
and Alumiidum Profile

NORKNG VOLTAGE
CURRENT CONSUMPTION
CCOLING SySTEM

{oL T/‘b RANGE

MNOTOR TYIE

[3XY
]

CONDENSER :

CWDENSEw TYPE

TURE S1ZE

TRy LENGTH
OVERALL SIZE (L.H.F)

TUBE TYPE

3~ ETAPORATON:
EUVAPORATOR TYPE
EVAPORATOR NET VOLLME
EVAPORATOR TUBE LENGTH

EVAPORATOR TUPL SIZE

Our Ref :

Date :

2201/56H2
I.5 4

CIL COOLER
161 - 2i0 vV

RSIR

WIRE ON TUBE

1200 N
1612 x 520 MM

BUNDY

WIRE ON TUBE

568 oC

18000 M.
5"

~_;&_

FACTORY, 4th Km. Old Karaj Rd.

p.0. Box 13145-311 TEHRAN - IRAN

FAX : 6692005 -~ 673362

TLX : 213850 SSPA IR - 222711 POYA IR

TEL : 6692001 - 4




'RAN P““YA ﬂﬂ. ¢ EX. GENERAL STEEL »

( Public Joint Stock Co.)
The Leading Manufacturer of Relrigerator, Freezer

and Alominium Profile ::ﬁ ;
1- CAPILLARY TULE:
LENGTHf OF TUBE 3550
OUTSIDE DIANETER 2.65 M
INSIDE DIAMETER 0.787 MY
FLOW Xz AT 10 BR 6.5 LIT/100 PSI
5~ FILTER DRIER:
TYPE OF DESSICENT MOLOCULARSIEVE Hx6
DESSICEXT KEIGHT 15 GR
6- UZAT EICILAICER:
TYPE OF HEAT EXCHANGER COAXTAL
7~ DEWPOLNT HEATER:
TYPE OF HEATER GAS TUBE
LENGTH OF TUTE 5100 My
DIMENSION OF TUBE ID 1.76 MY OD 3.16 MY

8- CUMTROL SYITEN:
TYPE OF TERMGSTAT NORLIL

CUT - IN AND CUT - OUT AT NORMA SETTING -140C, -22 oc¢

- 29 -
FACTORY, 4th Km. Old Karaj Rd. FAX : 6692005 - 673362
8 TLX : 213850 SSPA IR - 222711 POYA IR
P.0. BOX 13145-311TE||M'J-|“/W TEL : 6692001 - 4




IRAN PﬂUYA ﬂu. ¢« EX. GENERAL STEEL»
( Public Joint Stack Co.)

The Leading Manufacturer of Refrigerator, Freezer
“ " . Pmﬁ'l Our Rel :

Date :

9- RESRIGERANT:
REFRIGERANT TYPE CFC 12

CHARGE KEIGHT 230 Gk

D) WORKING PERFOKMANCE

THE FREEZER IS DESIGNED FOR TROPICAL CLiSS .AND THREE STAR RATING
THE PERFORMANCE TEST IS CIRRIED OUT AT I3°CAMBIENT TEMPERTURE.

THE RESULT IS SHOWN IN THE PERFORMANCE TABLE.

E) ENERGY CONSUMI'TION

ACCORDING TO ENERGY CONSUMPTION TEST WHICH WAS CARRIED OUT LUNDER
ISO STANDARD COXDITION WITH AMBIENT TEMPERATURE 320€AND CABINET MEAN
TEMPERATURE -210C4T THE STEADY  STATE CONDITION THE  ENERGY

CONSUMPTION WILI BE 2.4 KWH/21H

-3 -

FACTORY, 4th Km. Old Karaj Rd. FAX : 6692005 ~ 673362
TLX : 213850 SSPA IR - 222711 POYA IR

p.0. Box 13145-311 TEHRAN - IRAN TEL : 6692001 - 4




IRAN P““Yﬂ BU CEX. GENERAL STEEL»
( Public Joint Stack Go.)

The Leading Manufacturer of Relrigerator, Freeir-
a" M"mimm Pmme Our Rel .

Date :

PERFORMEXCE TEST OF FREEZER

MODEL FRF? RESULTS
TERMOSTAT ICSITION NORMAL
COMPRESSCOR DPONER 160- 180 KCAL/H
AMBIET TEMPERATURE 130¢
'OLTAGE 220v/5¢00Z

CARINET MEAN TEXNT. 210t
Luurorariy TEXD. -230¢
CONDENSING TEMD +310€
FERCENTAG WORKING 70X
EXCRGY CONSUMPTION 2.4 Kwl/24

THIS PERFORMANCE TEST 15 DONE ON FREEZER WHICH  RUN  WITH

REFRIGERENT CFC 12,

FACTORY, 4th Km. Old Karaj Rd. FAX : 6692005 - 673362
TLX : 213350 SSPA IR - 222711 POYA IR

| p.0. Box 13145-311 TEHRAN - IRAN TEL : 6692001 - 4




|RAN P"UYA GU. «EX. GENERAL STEEL»
( Pablic Joknt Stock Go.)

The Leading Manufacturer of Refrigerator, Freezer
and Aluminium Profile Oar Rel -

Date :

DESIGY 4XD CALCCLATION

FOR THE SELECTION CF COMPRESSOR THE FALLOWING CALCULATION HAS
TO RE DOXE.

COCLING LOAD CALCULATION WnIcil CONSISIS OF

I- {ALL CALN LOAD:
THE AMUNTE OF HEAT [TANSMITTED THROUGH TIHE WALLS OFA REFRIGERATED

SPACE PER UNIT OF TIME IS CALCULATED BY EQUATIONS GIVEN BELOK.

Q=400
1
AND U 5 cmmmmemeee e e
1+ X1 +# Y2+ ..... YW+ ]
Fl Kl W2 RN ro

ALL FACTORS OF EQUATION ARE THE SAME AS IN REFRIGERATOR. THE ONLY

DIFFERANCE IS THICKNESS OF INSCLATION,

- 32 -

FACTORY, 4th Km. Old Karaj Rd. FAX : 60692005 - 673362

TLX : 213850 SSPA IR - 222711 FOYA IR
p.0. pox 13145-3t1 TEIIRAN - IRAM TEL : 6692001 - 4




lRA" Pﬂ“YA cﬂ. « EX. GENERAL STEEL »

( Peblic Joint Stock Co.)
The Leading Manefacturer of Refrigerator, Fraeier

.. Our Ref :
and Aaminium Profile rre
Dote
THEREFOR X1 = 60 %
rir = 0. 1085 K/M2K
Uz2,= U3F = UIF = USF = UGF
Usr = USF= C.°°1 5/0°%
FOR P.V.C GISKAT U F = 3.657 W/MZK
HAVING THE AREL OF ALL SIDES
1IF = 0.891 ¥
A2F = 0.3163 2
AJF = 0.7689 y?
AIF = 0.20°35 I
ASF = AGF = C. 1818577
AFF = 01771 2
A8 = 0.068775 VY
P V.C GASKET Aol = 0.07372
- 23 -
FACTORY, 4th Km. Old Karaj Rd. FAX : 6692005 - 673362
TLX : 213850 SSPA IR - 222711 POYA IR
p.o. pox 13145-311 TEHDAN - IRAN TEL : 6692001 - 4
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and Aminium Profile Our Rel -

Date :

Q=400
USING EQUATION — TI= 430C

FOR EXCH “ALL

QIF = 22.202 K

<O
L3
=
]
oy
"
[
b

-
=~
'ﬁ‘
"
Ly
Q
S
Ny
S
-

Q8F = 1.178 W

p.v.Cc QGF = 16.415 N

THE TOTAL QT = QI+ Q2+ QI+ QI+ Q5+ Q6+ Q7+ QS+ QG

THE TCTAL WALL G'IN LOAD IS.

QT = 81,1939k

FACTORY, 4th Km. Old Karaj Rd. FAX : 6692005 - 673362
TLX : 213850 SSPA IR - 222711 POYA IR
p.o. pox 1314s-311 TEHRAN - IRAN TEL : 6692001 - 4
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IRAN POUYA C0. < ex. cenerar, steeL
( Public Jownt Stock Co.)

The Leading Manufacturer of Relrigerator, Freezer
ali II .. Pﬂ)mﬁ Our Ref .

Dale :

2- PRODUCTION LOAD CALCULATION:

ACCORDING TO THE FACTORY STANDARD KE CONSIDER FOUR KIND oF

MATERIAL WITH MAXIMUM TEMPERATURE FOR CALCULATION.

NAME WEIGHT| INITIAL| FREEZING| CP BEFOR | CP AFTER | LATENT
TESP. POINT | FREEZING | FREEZING | HEAT

POULTRY }1KG ogoc  -r, 7500 | 3.185J/KGk} 1. 35KJ/KGK) 246RJ /KGk
BEEF IRG 2goc 1-0.5°7 |3.14 7 1.67 " 228 "
FI1si JKG 1500 j-o2.2500 13018 " r.72 " 235 "
VAGETABLE} 3KG 150 {-1.2597 [3.61 " 1.97 " 277

TO FIND TiE AMCUXT OF HEAT REJECTED FROM THE PRODUCTS FROM

INITAL TEMPERATURE TQ FREEZINq POINT USING.

§=%(PII

Qr = 331.11 KJ

r = 357.96 KJ

i

QrF = 161.265 KJ

177,15 KJ

Qv

Q1 = QP+ QB+ QF+ QU

Q1 = 10¢1.115 RJ

FACTORY, 4th Km. Old Karaj Rd. FAX : 6692005 - 673362
TLX : 213850 SSPA IR - 222711 POYA IR
p.o. Box 13145-311 IEHNAN - IRA? TEL - 6602001 - 4




IRAN Pﬂum [m « EX. GENERAL STEEL»
(Peblic Joint Stock Go.)

The Leading Manufactirer of Refrigerator, Freezer
a’d M“mmmm Pr ﬂme Our Rel .

Date :

THE LOAD FROM FREEZING I'OINT TO - 18 €€

QP = 21.55 RJ
QB = 110, ¢ KkJ
QF = 81.27 kJ
QU = 98.9925

G2 = 301.7125 KJ

THE HEAT REMOVAL FROM FROZEN PRODUCTS

Q=FH
USING K = KEIGHT
I = LATENTHEAT
Qr = 921 KJ
QD = 212 KJ
OF = 705 KJ
G o= 831 KI
Q3 = 3137 K7
- ';G -
FACTORY, 4th Km. Old Karaj Rd. FAX : 6692005 - 673362
| TLX : 213850 SSPA IR - 222711 POYA IR
p.o. Box :3iss-313 IEHRAN - IRAN TEL : 6692001 - 4




IRAN Pmlm 00 ¢ EX. GENERAL $TEEL»
( Peblic Joint Stock Co.)

The Leading Manufacturer of Refrigeralor, Freezer

and Kominium Profile

THE TOTAL PRODUCTION LOAD 1S

QT = Q1+ Q2+ Q3

QT = 1911.8275 KJ
GOXVERTIXNG IXN WAT AXND CONSIDERING 70Z0 WORKING IN 21H
Q@ = 182.179 K

OR @ = 157.625 KCAL/N

FACTORY, 4th Km. Old Karaj Rd. FAX : 6692005 - 673362
TLX : 213850 SSPA IR - 222711 POYA IR

p.o. ox 13145-311 TEHRAN - IRAN TEL : 6692001 - 4




IRAN POUYA BU «EX. GENERAL STEEL»
( Peblic Joint Steck Co.)

The Leading Manufacturer of Refrigerator, Freezer
and Alominium Profile Our Ref .

Date :

SELECTION OF COOLING COMPONENTS

HAVING CALCULATE THE TOTAL COOLING LOAD OF FREEZER, THE COOLING

CAPACITY OF COMPRESSOR MUST BE ABOVE THE COOLING LOAD.

THEREFORE COMPESSOR REAQARED FOR THIS FREEZER MUST HAVE COOLING

CAPACITY BTWEEN 160 KCAL/H TO 180 KCAL/H

AS THE CONDENSER IS STATIC COOLED AND DEW-POINT HEATER IS GAS
TYPE AND WILL ACT AS SMALL CONDENSER THEREFOR THE OIL COOL TYFPE

COMPRESSOR MUST BE SELECTED.

DETERMIRATION OF COMDENSER PONER:

USING CONDENSER MANUFACTUR METIOD.
THE TOTAL HEAT REJECTION AT THE CONDENSER EQUALS TO COMPRESSOR

CAPACITY + POWER [INPUT HAVING GOT THE POWER SUPPLIED BY THE

COMPRESSOR USING THE FORMULA TO FIND THE RIGHT SIZE OF CONDENSER.

- 38 -

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

TLX : 213350 SSPA IR ~ 222711 POYA IR
p.0. Box 13145-311 TENRAN - IRAN T6L © 6692001 - 4 A




"MN Pl)llYA B(l ¢ EX. GENERAL STEEL»
( Public Joint Stock Go.)
The Leading Manufacturer of Refrigerator, Frezzer

. Our Rel .
and Aluminium Profile
Dalce :
Sx 1.25
KS T
TD
S = POWER SUPPLED BY THE "NMPRESSOR
KCAL/H
TD = 20 TEMPERATURE DIFFERNLCE
kS = THERMAL EFFICINCY
1.25 = RATIO ENTHALPLES DIFFERANCE OF
CONDENSATION AND EVAPORATION
S = 160 KCAL/H
THERE FOR AS = 10 KCAL/H
ACCORDING TO ARMCQ. STATIC WIRED CONDENSERS MODE 45 - 51 - 176,

24 WILL BE CONSIDERED BUT BECUSE THERE IS A DEWPONT GAS HEATER WHICH

ACT A5 A SMALL CONDENSER PRACTICALY MODE 45 - 51 - 476, 20 NILL BE
ACCEPTABLE FOR TNIS FREEZER.
USING STANDARD HEAT TRANSSFER FORMULA.

FOR HERMETIC COMPRESSOR CONDENSER LOAD IS DETERMINE AS FOLLOW,

QcoNn = Qcom + Qinp - Qo
AS WE HAVE Qcomn = 185.6 K
Qip = 162 W
-39 -
FACTORY, 4th Km. 0!d Karaj Rd. FAX : 6692005 ~ 673362

TLX : 213850 SSPA IR - 222711 POYA IR
p.0. Box 13145-311 TEHRAN - IRAN TEL : 6692001 - 4
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|RAN Pﬂ“YA 80 ¢ EX. GENERAL STEEL»

( Public doint Stock Co.)

The Leading Manufacturer of Refrigerator, Freezer

and Mluminium Profile Our Ref .

Date :

Qo = A(H+ 46E T3}
SHELLAREA 4 = 0.11369%2

H  =0.19 DT
THERE FOR Q = 62.8 K

BY USING THE MAIN EQUATION CONDANSER LOAD

IS @QCON = 284.8 W

WKICH IS QCON = 245 KCAL/H
HAVING GOT THE CONDANSER LOAD WE CAN CALCULATE U.FACTOR VALUE OR

GET IT FROM CONDANSER SUPPLIER. USING THE FORMULA @ = A U DT

THE SURFACE AREA OF CONDANSER CAN FASLY BE CLCALATED OR SELECT

THE RIGHT SIZE FORM SUPPLIYER CATOLUG.

DETERMINATION OF CAPILLARYS CAPACITY:
THE SIZE OF CAPILLARY TUBE MOST BE DETERMINED BY PRACTICAL

EXPERIENCE OR AS GIVEN BY COMPRESSOR MANUFACTURER.

ASSUMING CONDENSATION TEMPERATURE OF HFC 1344 IS 55°C¢  AND

COMPRESSOR MASSFLOW 1S 2.7 GR/Il OF REFRIGERANT.

- 40 -

FACTORY, 4th Km. Old Karaj Rd. FAX : 6692005 - 673362
T.X : 213850 SSPA IR - 222711 POYA IR
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(abe ot Sock Go.) -4

The Leading Manafacturer of Refrigerator, Freezer

and Muminium Profile Our Ref .

Datc :

ON R134A PROCERTIES TABLE AT - 30°¢ OF EVAPOBATIVE TEMPERATURE

LIQUID : 0.720 L/KG

VAPOUR : 0.2245 M3/KG

USING FALLOWING EAQATIN FOR CALCULATION OF CAPILLARY CAPPAC.TY.

1000
Pc = Pr x Psy X ~—=——--~
60
WHERE Pc = CAPILLARY CAPACITY IN L/MIN
't = THE AQANTITY OF R134A
DELIVERED BY COMPRESSOR IN KG/H
Psv = SPECIFIC GRAVITY OF STEAM IN M/KG

THEREFOR Fe 2.7 x 0.2245 x -~-—----

10.105 L/MIN

Pc

TO FIND THE CAPILLARY LENGTH USING RELATION
2.35Vp2 - | x A42-5 x[-9.5

PC = CAPILLARY CAPACITY IN L/MIN

Va

Va

- 41 -

FACTORY, 4th Km. Old Karaj kd. FAX : 6692005 - 673362
TLX : 213850 SSPA IR - 222711 POYA IR
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( Pbl Joit Soek o) A
The Leading Manofacturer of Refrigerator, Freezer

and Alumirum Profile Our Rel -
Dale :
P = CONDANSATION PRESSURE AT 559€ KG/CM?
P = 15.55 KG/CH?
A = CAPILLARY INTERNAL DIAMETER 0.787 MM
L = LENGTH OF CAPILLARY IN MM
10.105 = 2.35V15.552 — 1 x 0.7872-5 x L-0-5

THEREFOR L = 3.93M

FROM EXPERIENCE I = 4 M
DETERNINATION OF EYAPORATOR:

THE CAPACITY OF EVAPORATOR THAT IS THE RATE AT WHICH HEAT PASSES

THROUGH THE WALLS AND EQUALE THE RATE OF HEAT FLOW BY CONDUCTION

THROUGH ANY HEAT TRANSFER SURFACE AND IS EXPRESSED BY THE EQUATION.

= OVERALL CONDUCTANCE FACTOR
U=9.4 W/MK FOR EVAPORATOR MJADE UP BY STEEL TUBE
AT- 189C€ AIR TEMPERATURE AND -30°€

REFRIGERANT TEMPERATURE

- 42 -
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( Pubic Joint Stock Co.) \§5§§E§"
The Leading Manwfactcrer of Refrigerator, Freezer
and Aluminium Profile

Our Ref .
Date :

160 KCAL/H = 185.6 W

<
"

T = 120

AUDT

APPLYING THE FORMULA Q

185.6 = A x 9.4 x 12

1.64 42

kS
n

ALNWAYS FOR CONSTRUCTIVE REASONS THE DIMENTION OF OUR EVAPORATOR
FOR EACH LEVEL OF FREEZER IS 513x320 MM. FOR ALL SIXY LEVEL 1.64 M2
IS SUFFICIENT.

NECESSARY CHANGES REQUIRE IN THE CODLING COMPONENTS BY USING HFC

134A IN REFRIGERATOR AND FREEZER

I1- CONDRNSER AND EVAPORATOR:
ACCORDING TO OUR CALCULATION AND LABORATORY TESTS THE SIZE OF

THESE COMPONZNTS CAN BE TIIE SAME FOR 1344 AS IT KAS FOR CFC

12,

- 43 -

FACTORY, 4th Km. Old Karaj Rd. FAX : 6692005 - 673362
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lRAN Pﬂ“YA cu. « EX. GENERAL STEEL»

( Puhlic Jomt Stock Co.)

The Leading Manufacturer of Refrigerator, Freezer
and Mluminium Profile Onr Rel :

2-

Dﬂh‘ H

CAPILLARY TUBE:
ALTHOUGH SOME COMPRESSOR MANUFACTURE HAVE  RECOMENDED TO
INCREASE 10-15% ON CAPILLARY LENGTH BUT THE LABORATORY TESTS

SHONES NO NEED FOR ANY CHANGES

3- LURYER:
DESSIGENT XH5 WHICH IS USFD FOR CFC12 HAS TO BE CHNGED TO » R
AND YH9 FOR HFC 134A GASES

4- PEFRIGERANT CHARGE:
THE AMOUNT OF REFRIGERANT CHARGE ON THE COOLING SYSTEM MUST
BE REDUCE TO BY 10% BECUSE OF THERMODYNAMIC PROPERTY OF 1344
IN THE SYSTEM.

5- CRIPRESIOR:
ACCORDING TO THE THERMODYNAMIC PROPERTY OF R134A THE DESIGN OF
COMPRESSOR WILL CHANGE AND ALSO THE TYPE OF OIL WHICH USE AS
LUBRICANT. MINERAL OILS ARE NOT SUITABLE AS LUBRICANT WITIHl HFC
1344 DUE TO INSUFFICIENT MISCIBLITY AND LUBRICITY.
POLYOL ESTER 1S MISCIBLE W&ITH HFC-1314 WHICH IS THE BEST
REPLACEMENT OIL.

- 14 -
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( Pl Joit Stock Co.) A4
The Leading Manafacturer of Refrigerator, Freezer
and Auminium Profile

Our Ref .
Date :

COMPRESSOR CAPACITY DUE TO DIFFERENCES OF PROPERTIES BETWEEN R
1344 AND R12 A BUT 10-15Z CAPACITY DROP NKILL OCCUR AT -23.39CAND
20-30% AT -30°CKITH 7 i AXY MODITICATION ON SYSTEM DESIGN.

THIS C;IPACI TY DROP MUST BE COMPENSATED BY THE IMPROVEMENT OF

COMPRESSOR DESIGN.

YACUW AND LEAX DETECTION :

AS THE MOLECULE SIZE OF R1344 IS SMALLER THAT OF RI12, RI134% WILL
TEND TO LEAK MORE EASILY THAN R12. ADDITIONAL CARE JS NEEDED IN PIPE
KELDING. MAXIMUM ACCEPTABLE SYSTEM MOISTURE IS 100MG. EVACUATION TO

0.3 - 0.5 MM lG IS RECOMMENDED.

FACTORY, 4th K». Old Karaj Rd. FAX : 6692005 - 673362
TLX : 213850 SSPA IR - 222711 POYA IR

p.o. pox 13145-311 TEHRAN - IRAN TEL : 6692001 - 4
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“M .. mme Our Ref .
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REFRIGERATION CYCLE COMPARISON
R134A HAS BEEN DEVELOPED AS SUBSTITUTE FOUR RI!2, BUT IS NOT A4
DIRECT REPLACEMENT. NATURALLY THE THERMODYNAMIC PROPERTIES OF R1344

ARE NOT IDENTICAL TO THOSE OF R12.

THE FIGURE SHOKS ASIMULATED REFRIGERATION PROCESS FLOTTED ON

PRESSURE/ENTHALPY DIAGRAMS FOR R12 AXD R1344

A COMPARISON TABLE WILL BE FREPARED TO COMPERE ALL COMPRESSOR
CAPACITIES WITH RESPECT TO ACTUAL COOLING CAPACITY REQUIRED FOR EACH

MODEL.

IN COMPARISON UNDER L.B.P CONDITIONS THE VOLUMETRIC REFRIGERATION
CAPACITY IS LESS FOR THAN R12. UNDER H.B.P CONDITIONS

IT IS HIGHER.

THE PRESSURE/ ENTHALPY DIAGRAMS SHOW THAT THE LATENT HEAT FOR

R134A IS SIGNIFICANTLY HIGHER THAN FOR R12. THIS MEANS LESS MASS

FLOW FOR A GIVEN CAPACITY.

- 16 -
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Date :

THE STANDARD TEST CONDITION FOR PERFORMANCE TEST FOR COMPRESSOR

ARE AS FOLLONS.

THIS TEST IS UNDER ASHRAE CONDITIONS.

1- EVAPORATING TEMPERATURE  -23.30C
2- RETURN GAS TEMPERATURE  320C
3- CONDENSING TEMPERATURE  54.40C
4- AMBIENT TEMPERATURE ~ 320C
|
; 5- LIQUID TEMPERATURE 220C
|
- 47 -
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The Leading Manufacturer of Relrigerator, Freezer
and Mluminium Profile

Our Ref :
Date :

REFRENCE

1 ) DEUTCH STANDARDS DIN 8950 FOR REFRIGERATOR.
2 ) I S 0 8187 FOR HOUSEHO.LD REFRIGERATING APPIANCES.

3 ) INSTITUTE OF STANDARDS AND INDUSTRIAL RESERCH OF IRAN ISIRI 254

FOR HOUSEHOLD REFRIGERATORS.

4 ) ISIRI 2482 FOR [HOUSEHOLD FREEZER AND FROZEN FOOD STORACE
CABINET.

J ) ASHRAE HANDBUOK.

6 ) PRINCIPLES OF REFRIGERATION FROM ROY J.DOSSAT.

- 18 -
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50 HZ MODEL COMPARISON CHART

) COOL'G CAPACITY| INPUT | EER. ) COOL'G CAPACITY| INPUT | EER RECOMMENDED
R-12 MODEL| (kcai / BTUMHr | (WATT) | (BTUW.H | R71342 MODEL| o Bruysr | (WATT) | (BTU/WHD | MODEL
VS 24 AJG 48 / 191 82 23 Ve 4 LAzG ol n 22 VS 28 LAEG
- - - e o 2! N e -
VS 28 AJG 56 / 222 88 2.5 zg = t:ﬁg S5/ 218 80 27 VS 30 LAEG
- By L — I ]
VS 36 LAEG 72 / 288 9 207 VS 36 LAEG
. . —_ - - e— - JR— o -
VS 36 AJG 75 / 298 99 3.0 NR 45 LAEG %3 / 369 104 3.55 NR 45 LAEG
VYC 45 AJG 102 / 405 118 3.5 f :
e 1oz " 3 NRs2 LAEG 113 / 449 119 a7 NR 52 LAEG
VC 52 AJG 120 / 476 136 3s , ] ] X
4 VL 52 AJG 120 / 476 136 34 NR 58 LAEG 124 | 492 130 3.79 NR 58 LAEG
VO 82 AJG 137 / 544 144 38 0 1 AR ‘R 62 LAEG
V 62 KEG 138 / 548 148 37 NR 62 1 AEG 134 / 832 132 4.03 NR 62 LAEC '
l O
V 69 LAEG 147 / 588 .| veorass
. - 1 - . — v 1 ————— — . W 1t P — ot - — e e - . — -
/VC 75 AJG 168 / 667 180 @ 37 ! |
. v
v 75 KEG 168 1 667 wr | as ¥ Vv 75 LAEG 167 / 663 s "2 75 LAEG |
f V 80 LAEG T V 80 LAEG —'
—_— O U SV SOV Uy SRR POt —— - d




Simulated refrigeration Processes inenthalpy diagram for R 12 and R134a

600 Kj/Kg



Figure 8. Pressure-Exthaley Diagram for HFC-134a (Sl Units).
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CONDENSATORI IN TUBO ¢ e 4,76 mm.
3/16” OD TUBING CONDENSERS

NUMERO TUBI
NUMBER OF LEGS

VOLUME INTERNO
INTERNAL VOLUME

RESA TEAMICA
RATING

A

B + 333

chiesta dai cliontl,

Y
!3 4,76
Serie 40-51-476 Series
MODELLO - MSVDEL
£0-51-476 | 40-51-47¢ ! 40-51-476 I 40-51-476 ' 40-51-476 3 40-51-476 | 40-51-476 : £40-51-476 £35-51-476 . 40.51-2476
06 08 I 10 12 L I 18 % 20 22 24
! i : ‘ ! ;
466 466 466 | 466 | 466 466 466 | 456 | 466 = 465
!
i | i
267 369 4711 | 572 . 674 775 876 | 979 @ 1079 1179
6 8 0 12 § 14 16 18 20 2 | 24
i ; ; :
3091 | 40,20 ; 49.49 ' 58,78 l .6807 | 77,36 | 8666 | 9595 | 10524 . 114,54
i | I ' :
2,60 340 | 415 ! 495 | 570 ° 650 7.25 800 | 880 : 955
Serie 45-51-476 Series
MODELLO - MODEL '
: _
45-51-476 I 45.51-476 | 45-51-476 | '45.51-476 , A5-51-476 | 45-51-475 f' 45.51-476 : 45.51-476 A5-31-476 45.58.476
05 08 10 l 12 | 14 16 18 , 20 22 24
515,50 | 51550 | 51550 | 51550 ' 51550 | 51550 | 51550 | 51550 = 51550 515,50
267 | 369 | 471 572 | 674 775 876 979 1079 ' 1179
6 8 10 12 | 18 16 18 | 20 22 i 24
. | ! . '
3351 | 4367 | 5382 | 6398 ' 7414 | 3430 | 0446 | 10462 11478 1249
'
2,50 3,75 4,60 545 | 625 7.10 7.95 8.80 9.65 10,50
I modelli Ji condensatori su fondo giallo sono gquelli di normale produzione, gli altri possono essare forniti su ri-

Yellow underlined condensers are of standard production. rthe others may be supplied on Custor s’ redgue st

w
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CONVERSI \ OF DOMESTIC REFRIGERATOR PRODUCTION
#ILITIES 10 PHASE OUT
FC 12 AT IRAN POUYA CO.
FO BCT 80, 4P / IR4 / 94 /403
EOND PROGRASSIVE REPORT

PODUCED BY E. GHAFFARI
R & D HANGER




'RAN PUUYA Gn. L PN IS TR B Y S R

( Public Joint Stock Eo.)
The Leading Mannfaturer of Pefpia~iatar £+ or,
and Aleminium Profile e B

vt

SINO0PSIS

THIS 1S THE SECOND PROGRESS REPORT FUR THE PROJECT OF ELIMINATING

THE USE OF C.F.C R12 FOR THE PRODUCTION OF REFRIGERATORS AND
FREEZERS IN IRAN POUYA CO.

THE PURPOSE OF ELIMINATION OF C.F.C R12 IS TO HELP REDUCE OQZONE
DEPLETATION OF ATMOSPHERE BY REPLACING H.F.C 134A. THE  FIRST
PROGRESSIVE REPORT WAS CONSISTED OF PHYSICAL DIMENSION OF PRODUCTS,
TYFES OF INSULATION, DESIGN AND CLCULATIONS, DPERFORMANCE, ENERGY
CONSUMPTION AND SELECTION OF COMPATIBLE COMPONENTS FOR USE OF N.F.C
1344 IN THE SYSTEM.

THIS REPORT COVERS THE DETERMINATION OF  CABINET  CONSTANT.
SELECTION OF COMPATIBLE COMPONENTS ACCORDING TO CALCULATION FROM THE
FIRST PROGRESSIVE REPORT, TESTING FOUR [I'ROTOTYTES DPER MODEL FOR
FUNCTIONALITY AND PERFORMANCE.

A COMPARISION EVALUATION OF TEST RESULTS OF RI12 AND R 1344 IS
ALSO I VCLUDED,

FACTORY, 4th brm.o it

ooy, tuv prgas
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( Public Joint Stock €o.)

The Leading Manufacturcr of P<fiineratur, free: -
and Aluminium Profile

Pge ey

eyt

IXKTRODUCTION

THE MAIN TASK OF FIRST PROGRESSIVE REPORT WAS 10 CALCULATE AND
REDESIGN THE REFRIGERATION CYCLE FOR ONE MODEL ’EFRIGFRATOR AND ONE

MODEL FREEZER AND SELECTION OF RIGHT COMPONENTS FOR USE OF RI34A AS
THE REFRIGERANT.

IN THE SECOND PROGRASS REPORT THE FOLLOKING STEPS HAVE TO BE
TAKEN TO CARRY OUT THIS PROJECT FIRST IS TO MAKE FOUR PROTOTYPES FOR

EACIl MODEL WORKING ON H.F.C 134A.

THE NEXT STEP IS TO TEST EACH MODEL FOR FUNCTIONALITY AND

PERFORMANCE TO FiND OUT IF THE RIGHT SELECTION OF COMPONENT HAS BEEN
DONE.

IF THE TEST RESULTS DID NOT REACH [P TO THE STANDARD LEVEL THE

OPTIMIZATION OF COMPONENTS HAS TO BE DONE UNTIL ACCEPTABLE TEST
RESULTS ARE REACHED.

FACTORY , dth B, v 0 ©
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( Public Joint Stock Co.)

The Leading Manufacturer of Refrigeratar, Frosier |
aid Mluminium Profile Our et

Date

THE TESTS ARE DONE UNDER STANDARD CONDITIONS OF [ISO 7371 AND
USING COMPUTER FACILITY IN THIS FACTORY.

ALL THE TEST RESULTS ARE SHOWN IN A TABULATED FORM IN THE REPORT.

THE RESULTS WERE EVALUATED ACCORDING TO 1SO STANDARD.

THE TESTS CONSISTES OF THE FOLLOWNING.

1- CONTINUOUS RUN TEST
2- CYCLING RUN TEST
J3- ENERGY CONSUMPTION TEST

4

ICE FREEZ TEST

5~ STORAGE TEMPERATURE TEST

6- FREEZING POWER TEST
7- TEMPRATURE RISE TEST
-3 -
FACTORY, Ath pm 0t o o b . : T
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and Aluminium Profile
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DETERKINATION OF THE CBINET CONSTANT €

THE FURPOSE OF THIS METHOD IS TO DETERMINE THE ACTUAL HEAT LOSS
THROUGH THE WALL OF A REFIGERATED SPACE. THIS METHOD ALSO DETERMINE

THE QUALITY OF INSULATION WHICH IS USED IN THE CABINET.

THIS METHOD FOR DETERMINATION OF THE WALL GAIN LOAD WORKS ON ONE
TEMPERATURE CABINET, BUT ON TWO TEMPERATURE CABINET BECAUSE OF NO

INSULATION FOR SEIPRATION, DOES NOT WORK VERY WELL.

THE METHOD OF OPERATION

AN INSULATED CABINET WITH THE DOOR SEALED WAS PLACED ON THE STAND
OF HOT ROOM KWITH AMBIENT TEMPRATU'RE OF 32°C AND HAVING A ELECTRICAL
HEATER INSIDE THE CABIXET. THE DIFFERANCE IN TEMPERATURE OF  INSIDE
AND OUT SIDE AT STEADY STATE SHOULD BE 20°C THE POWER USED TO

MAINTAIN THIS TEMPERATURE DIFFERANCE WAS READ IN WATTS.
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USING THE FOLLONWING FORMULA

P
c =
2 - TI;
C = CABINET CONSTANT
P = ELECTRICAL POWNER IN KAT?S
Tt = AMBIENT TEMPERATURE
Tz = INST¥ TEMPERATURE

FOR SINGLE DOOR REFRIGERATOR YODEL FRIIF

P = 20 WATTS

71 = 30°°
Tz = 500¢
20K
¢ =
30 - 30
(& = 1.33 W [8 CABINET CONSTANT
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FOR UP RIGHT FREEZER MODEL FRIF
P =25K
r1 = 300°
T2 = 500€
P
c =
T2 - 11
C =1.25W

| HAVING CALCULATE THE CABINET CONSTANT USING

C =Ux2A

U = THE OVERALL COEFFICIENT OF HEAT
TRANSMISSION

A = EFFECTIVE HEAT TRANSMISSION AREA

FOR ONE TEMPERATURE CABINET TIHE WALL GAIN

oavts Q@ = CDT
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FOR TWO TEMPERATURE CABINET SUCH AS TWUO STAR  REFRIGERATOR
SEPERATE CABINET CONSTANT OF FREEZER COMPARTMENT AND REFRIGERATOR
COMPARTMENT CAN BE FOUND AS FOLLON

Ci =Al1VU

Cz =A2U

A1 = EFFECTIVE HEAT TRANSFER AREA OF TwWO
STAR FREEZER COMPARTMENT

A" = EFFECTIVE HEAT TRANSFER AREA OF

FRESH FOOD COMPARTMENT

Q =CI1 DT
Q =C20DT
Q@ =4Q1 + Q2
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NETHOD OF SELECTION OF COMPATIBLE COMPONENTS

ALL COMIONENTS OF REFRIGERATOR AND FREEZER HAVE BEEN DESIGNED
BEFORE AND THEY ARE ALREADY IN PRODUCTION WITH USE OF RI2Z AS A
REFRIGERANT. THE ONLY COMPONENTS NEED TO BE CHANGED AND RESELECTED

FOR USE OF 1344 ARE THE COOLING COMPONENTS.

IN THE FIRST PROGRESS REPORT WHICH KAS SUBMI TTED EARLIER WE
CALCULATED ALL THE COMIONENTS AND FOUND OUT THE SIZE OF THEM FOR THE

USE OF RI31A FOR REFRIGERATOR AND FREEZER AS A REFRI GERANT.

THE SUMMARY OF THESE CALCULATIONS ARE SHOWN BELLON.

. OELECTION OF COMPRESSOR

FOR COMPRESSOR SELECTION THE FOLLOWING CALCULATIONS HAVE TO BE
DONE.
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COOLING LOAD CALCULATION

1- WALL GAIN LOAD

THE HEAT LOSS THROUGH THE WALL OF CABINET CAN BE CALCULATED BY

USING Q AUDT

2~ PRODUCTION LOAD AT FREEZER SIDE AND AT FRESH FOOD SIDE.

3- AIR CHANGE LOAD BY OPENING THE DOOR.

ALL ABOVE MENTIONED LOADS HAVE BEEN CALCULATED IN THE FIRST
PROGRASS REPORT. SUMMATION OF ALL LOADS IS THE  CAPACITY OF
COMPRESSOR FOR THE PARTICULAR REFRIGERATOR AND FREEZER.

WE ARRIVED 106.8 KCAL/Il FOR REFRIGERATOR AND 160 KCcAL/l FOR UP

RIGIIT FREEZER.

FROM MANUFACTURE COMPRESSOR TABLE WE SELECT COMPRESSOR WITH

COOLING CAPACITY OF 110 KCAL/H FOR REFRIGERATOR AND 167 KCAL/H FOR

FREEZEK.
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SELECTION OF CONDENSER

CONDENSER LOAD IS CALCULATED BY [HEAT TRANSMISSON COEFFICIENT

METHOD USING FOLLOWING FORMULA.

Qcon = QCOM + QINP - QD

Qcon = CONDENSER LOAD

Qcon = COMPRESSOR CAPACITY

Qinp = COMPRESSOR INPUT PONER

@ = AMOUNT OF HEAT DISSIPATED FROM
COMPRESSOR SHELL

@ =AUDT

Av = (0.19H + 40ET3)A

ANOTHER METHOD FOR CALCULATION OF CONDENSER LOAD AND SELECTION
USING R1344 IS TO FIND KS VALUE NWHICH IS INTRODUCED BY CONDENSER
MANUFACTURER.

Qx1.25

KS =
br

- 10 -
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Q = COMPRESSOR CAPACITY
KS = COEFFICENT OF HEAT TRANSMISSION
DT = TEMPRETURE DIFFERANCE

+25 = RATIO DIFFERENCE IN ENTHALPIES OF

CONDENSATION AND EVAPORATION

SELECTION OF EVAPORATOR

FOR CALCULATING EVAPORATOR SIZE TIIE FOLLOWING FORMULA.

Q@ - EVAPORATOR CAPACITY

A = SURFACE AREA

DT = TEMPRETURE DIFFERANCE

U = OVER ALL IIEAT TRANSMISSION

COEFFICIENT
- 11 -
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TO FIND U FACTOR

1

U =
1 X1 X2 X~ 1

EES el et bt b S ——== f --—

Fi K1 ¥4 K~ FO
F1 = CONVECTION COEFFICIENT OF INSIDE SURFACE

. FO = CONVECTION COEFFICIENT OF OUTSIDE SURFACE

K = THERMAL CONDUCTIVITY
X = INSULATION THICKNESS AND OTHER MATRIAL

HAVING CALCULATED AND SELECTED ALL THE COMPONEANTS WE CAN MAKE

PROTOTYPES AND TEST THEM IN TIHE 1IOT ROOM. THE TEST RESULTS WILL SHOW

THE PERFORMANCE OF THE PROTOTYPES.

FOR OPTIMIZATION AND BETTER PERFORMANCE WE NEED TO CHANGE THE
SIZE OF SOMi COMPONENT AND TEST THEM AGAIN UNTIL WE REACH HIGHER

PERFORMANCE.

TIHE COMPRESSOR MANUFACTURERS ALSO GIVE GUID LINES WHICH CAN HELP
TO SELECT THE RIGHT COMPATIBLE COMPONENTS. ON THEIR LABRATORY TESTS
TO FIND THE BEST RESULTS WILL SHOW NECESSARY CHANGES IN THE COOLING

SYSTEM.
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THE PROTOTYPES ARE MADE BASED ON THE COMPONENTS WHICH HAVE BEEN

CALCULATED IN THE FIRST PROGRESSIVE REPORT USING R 134A AS THE

REFRIGERANT.

THE MINOR CHANGE COMPARED TO PREVIOUS SYSTEM ARE AS FOLLON.

1-

CABINET INSULATION THICKNESS BY POLYURETHAN FOAM IS AVERAGE 40MM
FOR REFRIGERATOR AND 60MM FOR FREEZER NO CHANGE IS NEEDED.
COMPRESSOR POWER 1/6 HP AND 1/4 HP IS THE SAME AS BEFORE

THE SIZE OF EVAPORATOR I1IAS NO CHANGE.

CAPILLARY TUBE INCREASED 10Z IN LENGTH.

MAKE CONDENSER SLIGHTLY BIGGER.

LARGER DRIER SIZE BECAUSE OF SENSITIVITY OF COMPRSSOR OIL TO
HUMIDITY AND USING DIFFERENT GRADE OF MOLECULAR SIEVE LIKE
XH7.

AMOUNT OF CHARGE OF HFC 134A 10X LESS THAN THAT OF R12 SYSTEM.

THE PROTOTYPES WERE TESTED IN THE HOT ROOM FOR PERFORMANCE. THE

RESULTS WERE SETISIACTORY ON SEVERAL TESTS. FOR BETTER PERFORMANCE

SMAL CHANGE ON CAPILLARY TUBE LENGTH IS NEEDED TO BE DONE.
IN THE CASE OF ENERGY CONSUMPTION SOME CHANGE IS NEEDED TO BE

DONE ON THE COMPONENTS TO GET LOWER ENERGY CONSUMPTION.

- 13 -

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

TLX : 213850 SSPA IR - 222711 POYA IR

p.0. Box 13145-311 ILHRAN - IRAN TEL : 6692001 - 4




lRAN P"“YA cﬂ. « EX. GENERAL STEEL»

( Public Joint Stock Go.)
The Leading Manufacturer of Refrigerator, Freezer
and Aluminium Profile Our Ret -

PREPRATION OF TRIAL TEST EQUIPMENT

FOR THE TRIAL TEST U.N.IDO. IIAS SENT SOME EQUIPMENT FOR THIS

POURPOSE WHICH ARRIVED IN IRAN POUYA CO. RECENTLY.

THIS EQUIPMENT CONSISTS OF.

1~ CHARGING MACHINE FOR USE OF R134A.
2~ EVACATION PUMPS.

3- LEAK DETECTOR FOR R134A.

THERE ARE SOME EQUIPMENTS AVALBLE IN IRAN POUYA FOR TRIAL TESTS
ALREADY.
1- COMPUTER BECORER FOR DIFFERENT TEMPERACURE AND PRINTING FOR

EVALUATION.

THE COMPUTER HAS CAPABLITY OF RECORDING HIGHT SIDE AND LOW SIDE
PRESSURES. ALTHOUGH THERE IS A DRY AIR SYSTEM IN THE ASSEMBLY LINE
BUT TO BE ON THE SAFE SIDE FROM MOISTURE POINT OF VIEW WE USE N2 GAS

FOR FIRST CHECK OF LEAKAGE ON THE BRAZED POINTS.

- 14 -
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TEMPERATURE TEST PROCEDURE

ALL TESTS ON PROTOTYPS ARE DONE UNDER ISO STANDARD 7371 AND

ACCORDING TO ISO REFRIGERATORS ARE CLASSIFIED IN THREE LEVELS. ONE

STAR TWO STAR AND THREE STAR.

THREE STARE CABINET HAS TO KEEP AVERAGE +5°C¢  FRESH  FOOD
COMPARTMENT AND -18°C IN FREEZER SECTION, IN TWO STAR -120C AND IN
ONE STAR -6°C FREEZER CLASSIFIED IN THREE STAR AND FOUR STAR, WHICH
MEANS THREE STAR IS CAPABLE OF KEEPING FROZEN FOOD -18°C¢ AND FOUR

STAR IS CAPABLE OF FREEZING FRESH FOOD TO -18°€ IN THE CASE OF IRAN

POUYA REFRIGERATOR IT IS IN CLASS OF TWO STAR AND CLIMAE CLASE IS

TROPICAL.

THE TEST CONDITION ON THE PROJECT IS AS FOLLOWS.

[
l

AMBIENT TENPRATURE +32°C AND 439€

2~ TEMPRATURE OF FREEZING COMPARTMENT -120€

W
\

FRESH FOOD COMPARTMENT TEMPERAURE BETWEEN 0°€¢ TO 10°°€

£
!

CELLER COMPARTMENT TEMPERATURE BETWEEN 8°C TO 14°€

- 15 -
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§- EVAPORATING TEMPERATURE -23.3°€

6- CONDENSING TEMPERATURE +550€

7

GAS SUTERVEAT TEMPERATURE TO 32°€

8- LIQUID SUBE”" ) TEMPERATURE TO 320€

o
|

AMBIENT TEMPERATURE 320°C

TEST PROCEDURE WHICH COMPLY WITH ISO 7371 AND ISO 5155 ARE AS

FOLLOKS.

CONTINEOUS RUN PERFORMANCE TEST

IN THIS TEST THE AMBIENT TEMPRETURE 1S KEPT 43°¢, THE THERMOSTAT

IS SHORTED AND NO TEST PACKAGE IS INSIDE CABINET.

THE THERMOCOUPLES ARE PLACED INSIVE CABINET ACCORDING T0 I[SO

STANDARD.

THE REFRIGERATOR IS RUN FOR 241 AND COMPUTER WILL RECORD ALL

CONNECTING POINT TEMPRETURF EVERY MINUTS.
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5- EVAPORATING TEMPERATURE -23.3°C

6~ CONDENSING TEMPERATURE +559¢€

7- GAS SUPERHEAT TEMPERATURE TO 320¢
8- LIQUID 5UBECOOL TEMPERATURE TO 32¢€

J- AMBIENT TEMPERATURE 320€

TEST PROCEDURE WHICH COMPLY WITH ISO 7371 AND ISO 5155 ARE AS

FOLLONWS.

CONTINEOUS RUN PERFORMANCE TEST

IN THIS TEST THE AMBIENT TEMPRETURE IS KEPT 439C, THE THERMOSTAT

IS SHORTED AND NO TEST PACKAGE IS INSIDE CABINET.

THE THERMOCOUPLES ARE PLACFD INSIDE CABINET ACCORDING TO 1ISO
STANDARD.

THE REFRIGERATOR IS RUN FOR 24H AND COMPUTER WILL RECORD ALL

CONNECTING POINT TEMPRETURE EVERY MINUTS.
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WHEN THE REFRIGERATOR CAME TO STEADY STATE CONDITION THAT MEANS

FURTHER RECORD ALL ARE THE SAME, WE GET THE RECORD AFTER 24H.

AT THIS STAGE THE RESULT SHOWS THE COOLING CAPACITY OF

REFRIGERATOR.

NOW THE EVALUATION IS DONE.

ICE FREEZ TEST

IN THIS TEST THE CONDITION IS THE SAME AS CONTINEOUS RUN TEST

THAT MEANS KEEPING THE AMBIENT TEMPERATURE 4'3'” .

THERMOSTAT 18 SHORTED AND THE ICE TRAVS ARE FILLED WITH WATER AT

309C TEMPRATURE AND PLACED IN THE FREEZER SIDE.

PUTTING THE THERMOCOUPLES IN THE WATER AND RUN THE REFRIGERATOR
UNTIL THE TEMPERETURE OF WATER REACH -70C TIME TO REACH -7°C IS

CAPACITY OF 1CL FREEZING OF REFRIGERATOR.

- 17 -
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CYCLING TEST (CLASSIFICATION)

IN THIS TEST THE ROOM TEMPRATURE IS KEPT AT 43°C AND THE
THERMOCOUPLES PLACED IN REFRIGERATING PART AND TESTS PI ECES IN THE

FREEZER PART ACCORDING TO ISO STANDARD.

THE THERMOSTAT IS POSITIONED SUCH AS REFRIGERATOR AFTER RUNNING
AND REACHING THE STEADY STATE CONDITION THE TEMPRATURE OF WORMEST
TEST PIECE IN FREEZER SIDE FOR TWO STORS BE -120€ AND IN
REFRIGERATOR SIDE AVERAGE BE +59C + 0.5 THIS CONDITION MUST BE

ACHIVED THAT THE PERCENTAGE OF WORKING IS NOT MORE THAN 80%
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ENERGY CONSUMPTION TEST

IN THIS TEST THE AMBIENT TEMPERATURE IS 32°C AND THE PROCEDURE 1S

EXACTLY THE SAME AS CYCLING TEST.

THE THERMOSTAT IS REGULATED IN PLACE WHERE REFRIGERATOR AFTER
RUNNING AND REACHING 'THE STEADY STATE  CONDITION THAT THE
TEMPERATURE OF MORMEST TEST PLECE IN FREEZER SIDE BE -]20€ AND IN
REFRIGERATOR SIDE BE +50°€ 0.5 ING THIS STAGE THE AMOUNT OF
ELECTRICAL ENERGY CONSUMED IN 24H IN KWH BY THE REFRIGERATOR IS THE

ENERGY CONSUMPTION OF THIS UNIT.

- 19 -
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STORAGE TEMPEPATURE TEST FOR FREEZER

IN THIS TEST THE AMBIENT TEMPERATURE IS 13°C RUNNING THE FREEZER
FOR 24HR WITHOUT ANY TEST PACKAGES UNTIL TO WE REACH
CONDITION.

EQUILIBRIM

PUTTING TEST PACKAGES (25KG TEST PIECES FOR EACH 100 I[] TRE

VOLUME) WHICH ARE ALREADY AT -180¢ IN THE CABINET AND CONNECTING THE

THERMOCOUPLES. AFTER 24HR TH TEMPERATURES OF TEST PIECES SHOULD BE
KEPT BELOW -18°C WHICH IS THE STANDRD LEVEL.

PREEZING POWER TEST FOR FREEZER

IN THIS TEST THE ABBIENT TEMPERATURE IS 32°C RUNNING FREEZER
EMPTY FOR 24HR TO REACH EQUILIBRIUM CONDITION, PUTTING 4.5KG TEST
PIECES FOR EACH 100 LITTERS VALUME AT 320C TEMPERATURE ACCORDING TO
ISO STANDARD.

THE THEMOCOUPLES ARE PLACED IN TEST PIECES AND AFTER 24HR THE

TEMPERATURE OF TEST PEACES SHOULD GC UNDER -18A9C WHICH SHOW THE
FREEZING POWER OF FREEZER.

- 20 -
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TEMPERACUER RISE TEST FOR FREEZER

IN THIS TEST THE AMPRIENT TEMPERATURE IS 32°C. HAVING THE FREEZER
WITH TEST PIECES AT -189". TURN THE FOKER OFF AND RECORD THE TIME
UNTIL THE WORMEST TEST ™IECE REACHS -9°C. THIS PERIOD WILL SHOW THE

QUALITY OF FREEZER. THE LONGER THIS PERIGD THE DETTER THE QUALITY.
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OPTIMIZATION PLAN

THE REFRIGERATOR AND FREEZER WHICH PRODUCED BY NEW DESIGNED
COMPONENTS FOR R 134A AND TESTED SEVERAL TIME THE RESULTS WITH MINER

OPTIMIZATION ON CAPILLARY TUBZ WHERE SATISFACTORY.

THE PRODUCTION WILL START WITH NEW - DESIGN BUT, THE OPTIMIZATION
PLAN WILL START ON THE NEW PRODUCT. SOME STUDY HAS ALREADY DONE FOR
OPTIMIZATION. THE AREA OF STUDY ARE FOLLOWS.

1- STUDY TO REDUCI”G THE AMOUNT OFREFRIGERANT CHARGE 1N THE SYSTEM
BY REDUCINC THE NUMBER OF CHANAL IN THE RULBOUND EVAPORATOR
AND LENGTH OF CONDENSER IN REFRIGERATOR. IN THE FREEZER
REDUCTION ON THE LENCTH CF EVAPCZATOR TUBE.

2- STUDY ON THE LOOR GASKET DESIGN TO REDUCE THE AIR LAKAGE AND MEAT
TRANSFOR THROUGH THE GASKET CHANGING THE MAGNETIC STRIP
DIMENTION AND [NCREASING THE MAGNETIC POWER.

3- A MAIN TASK OF OPTIMIZAVION PLAN IS RECUCING ENERGY CONSAMPTION
FOR THIS POURPUS THE WORK IHAS BEEN DONE TO I NCREASE THE

INSULATION THICKNESS AND QUALITY.

~ 22 -
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ENARGY CONSUMPTION EVALUATION

THE ENARGY CONSUMPTION TEST CARRIED OUT ACCORDING TO SO STANDARD
ON REFRIGERATOR AND FREEZER, THE TEST AT 320C AMBIENT TEMPERATURE
LOADED WITH TEST PACKAGES. THE THERMOSTAT IS REGULATED TO A POSITION
TO GET STANDPARD TEMPRETURE FOR TWO STAR REFRI GERATOR AND THREE STAR
FREEZER.

THE ENARGY CONSUMPTION OF TEST RESULTS FOR REFRIGERATOR AND
FREEZER ARE AS FOLLOW. AMBIENT TEMPERTURE 32°C
FOR REFRIGERATOR
1- MEAN TEMP. OF FRESH FOOD SECTION 50°
2- FREEZER SECTION -12¢0¢
3- ENERGY CONSUMPTION 1.8 KW/24Hi
FOR FR:."ZER
1- FREEZER CABIEN TEMP. -18°C
2~ ENERGY CONSUMPTION 2.5 KW/24H
NOTE.
IN THE OPTIMIZATION PLAN BY INCREASING TIE THICHKNESS  OF

INSULATION THE VALUE OF ENARGY CONSUMPTION WILL REDUCE,

- 23 -
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CUMPERING IME TEST KESULTS OF REFRIGERAIOK AND FREEZER USING RI1Z2

AND R134A HAVING THE SAME TEST CONDITION.

DUO TO DIFFERENCE OF THERMODYNAMIC  I'ROPEKIIES  BETWEEN HEC 1344
AMD CFC 12 ABOUT 10-132 CAPACITY DROP HAS SHOWN AL -D23. 30 AND 20
SJUX AL 3070 WITHOUT ANY SYSTEM  MODIFICAPION. Al IER CHANGING  1HE
SYSTEM COMPUMLNLS MU ADOPLIAG 1O 1348 THIS CAPACTEY DROP RELUCE TU

MINIMUM.

FROM ENEKGY CUNSTMIPLION POINT OF VIER [N IHE OPTIMIZED SYSTEM  UOF

K134 HAS NOI MUCH DIFEER WILH K12 SYSTLEM,

ON KIS SYSTEM 1ML IEST  SHUN  LONEK | ENIPEKATUKE UM DISCHAKGE

LINE ANU TINE POK CRACHING 1O EQULIBRIM COMIITION 15 SLIGHILY LUNGEK

Iah KLz,

A TABLE OF COMPARISON 15 INCLULED,
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R-134,R- 12 D-12 | R -134A

EVAPORATING PRESSURE(-25°€) BAR 1.237 1.067
CONDENSING PRESSURE (55°€) BAR 15.66 14.912
ENTHALPY Hz -250€/320C K$/KG | 373 431
ENTHALPY Hi 55°€ LIQUID KI/KG | 251 279
ENTHALPY DIFFERENCE Hz-Hi KJ/KG | 113 152
COMPRESSOR CAPACITY W 95, 87
MASS FLOW KG/ 2.87 2.06
GAS TEMPERATURE (INLET) oc 94 84
SPECIFIC VOLUME MY/KG | 0.2 0.28
VOLUMc FLOW (INLET) M3/l 0.57 0.57
INLET CAPILLARY TNBE oc 55 55
SPECIFIC VOLUME DM3/KG| 0.841 0.927
VOLUME FLOW ! pM3/H | 2.41 1.391
ENTHALPY Hi,55°¢ LIQUID KJ/KG | 254 279
ENTHALPY H3,32°C LIQUID KJ/KG | 231 244
ENTHALPY DIFFERENCE KJ/KG | 23 35
CAPACITY WITH SUB-COOLING TO 30C:
MASS FLOW X (Hz - W3) KJ /N 107.5 385.2
CAPACITY WITHOUT SUB - COOLING:
MASS FLOW X (Hz - H1) KJ/H 341.5 313.1
PERFORMANCE RELATION(Hz2-H3)/(Hz2-H1) KJ/H

- 25 -

FACTORY, 4th Km. ofld b oo vi 1l | AT SR K AR R

) Pt ey - 222511 POYA TR
TN e
, PLO. BOX. 13145 HJ“HHD .m" - ”H\‘J Py b e e oo 4 S —— ———




HOT ROOM 1

{=S7 S Saad

L T T Y

43C i H740013R.D10C
| Se—— o rmm-.a.»_.ua:j _______
[__aa I—:z?é . l L I
| e s
=5c 1 A g {183 %)
= H 7 Test Humber H7<7319R.D10
i | == — S 81 iass q Product Name Reir.geraior
e Ly g ey g Product Model RF-11-F
a4an —— e ey - = - . — A
a3 c : [105.2Cj l 1P a product. Capacity 320 iu
A~ | #, ! U Comnresor Mame Goid Star
b /N | 1 e e
~i | —_— § Comnpresor iiadel | NR32 LAEG
I L _ 8 I ¢=13C ;) a Compresor Prisar /6 HD
! N i - q -
d ] ) g _C_c_)rﬂpresur Current | I A
T I g : - 4 Thermost. positicn
‘____ii* S | ' g T')ermu:.L Type Serndi Auto
= CY Y0 3 “Total Test Time 24 bour
i | _ i S .
S AU TG L_{‘W“w#rﬂ -
43 C | |__| ' O WA B < o T o v I
| P momrsnins semin s nomanmiad Record No
Sainper 1 Exain - siai2

- - T T T T e e
» Ambient Temparature lA'x(* t
- Yoliana freq%ncy |220 \7—56‘92 S

L.cior currorumowcr J1.1 A i
"—,:--;, Sy B v i after 24 _hour continevtis RUM

RSN TRCOT Oy -l-.‘n.\.-a.ng ) .UUllllnﬁullb i -

Zvoanrator Alr [.;“"'-—" o ' .

o I - '\ the RESULTS are satisfactory

Cabip Maoan Tomproturs ! !

SO, By — |
: C'irr,:.r Temnratire ‘25 C ! :
: Tn"ul "’M:t T|mo 124 hr :

H I WS . o w——y——— -——J
: wv-u:t.'tt >> sst) | !

A R R N 1
-hime {sst => repagt) '
. Energy Consuinpiion |
1

;- - ' -
; ,:-‘:3:0" nunuth Tem;). i

.Comsr?-ﬁjr_f’_r toptemp.  11052C 1l R 2D Managen AFFARI

Cortansariniattamp. 11093 C :

Co r"hn".s'r Mxt o map. 56 C !




IRA

N POUYA Co.

HOT ROOM Ti:37T owe s

Contineous Run Performance

—

Thermost. positicn

Thermost. Ty~

Semri ALLD

IR S LM T ST ‘ g = '
——'g i25C jl il ]
\” i-19 8C [ d
5 > E: ; Test Numbes H74C313L.D10
— ; Preduct Name Reflrigerztor
f251C —
S Product !dodal RF-11-F
, 1§ product. Capacity 320 Lit
| i | l g Compresor Mame TECUMSEH
— ; Compresor t1cdel AEZ 1353
| i-23C I Compresor Power | 7/6 HP
‘1 Compresor Current |1 A

, 19C Total Test Tie 24 hour
i —
., S ad :..-r-x:mwaumaﬁa . - B
=.’,.3' 3 T e ST M?:r.s."-ﬁ?{q — .
T L&‘MW_WJ Record No
Sampel 2 Exani - state ]
i;Ambient Temnarature —4_3,_c l
'Voltage frequency 220V S04z !
;f.,lo;or curreni/power 1.1 |
e e L e T I T T S s e s g s s o .. PR hys
Pircenizge working Contineous 1| After 24_hour contin:otis RU
. Zvaprator Air 225 T : o
 SVRRTTOT A 25¢° Wl the RESULTS are sacisfactory
, Cabin Mean Temprature
:'Cris par Temprature 19¢C J
, Tetal Test Time 24 hr |
! Tlm;_l:;"rt >> ;s’t)
|;T|ma(sst >> rapont) S -
;Znergy Consumplion
' [ ]
H -
, "sdotor V hndmt}Temp B
"Comp'w sortop temp. fio3c R & D Manaver: GHAFFARI
i Condanserinlet temp. 103 C
ol ! AR K
I Caondepnar exit temp. 57¢C }
L PR OV SO [

-




IRAN POUYA Co.

HOT ROOM TEST s s

Contineous Run Performance

571C

109.5C [___:)104.2C

P

-

| S ETTING

F Jr

r H74:617R.D13

i

Test Numb:ar H7405¢7TR.D13
Product Nzame Rejrigerator
Product 2c.del RF-11-F
product. Capacity 320 Lit
Compresor Name Gold Szar
Compresor fiodal NRS52 L .AZB
Compresor Power 1/6 HP
Compresor Current |1 A
Thermost. position

ThermostL Typ2 Semy Atuta
Total Test Tirne 24 hour

Record No-

B Sampal 1 Exam - stat ¢
‘Ambient Temparature |43 C |
iVoitage frequency 220V 50 Hz
[Motor cuir:ntipower  |14A )

D '; Percentage working Continaous After 24_hour Contineous
(oy2prator Al 25¢C RUN the RESULTS are
:LCabm !dean Temprature
'Crisper Temprature 21¢C Satisfactory
Total T2st Time 24 hr ;

Time (start >> sst)

Time (sst >> report) o

Enerqy Cousumption

[potor Winding Temp.

ECmnpressor top temp. [104.2C R & D Manager: GHAFFARI
‘lCondenzer inlet temp. 109.5C

erondenser exit temp. 57C




43 W 8 & &

o/ ¥ §F 4 a

- e

Conrtineous Run Performance

]

l H74C3171..D13

]

r »
.

53C |

]

|

®e)
N
. 1
= |

Sampel 2

Total Test Tirne

|
Test Number H74C617L.D13
Product Nami2 Refrigeralor )
Product Mocel RF-11-F )
product Capacity 220 Lit
Compresor Name Gold Star
Compresor ifodea} NRS2 LAEG
Compresor Power 1/8 HP
Compresor Current |1 A
Thermost positicn
Thermost. Tyoe Saemi Auto

24 hour

"“Record No

Exam - stat=

‘Ambient Temparature 43¢

:Voitage frequency 220V 50 Hz

otor current/power 11A

};;;,',&;;;&i;r Contincous After 24_hour conZlinsous
Evaprator A BAC RUN the RESULTS are
,Cabin Mean Temprature satisfactory

;Crisper Temprature 2¢C

| Total Test Time 24 hr |

iTime (start >> sst) :

|Time (sst >> report)

rEnergy Consumption

Motor Wfdmg Temp. I

'lCompressor toptemp. |105C R & D Manager: GHAFFARI
'Sondensef inlettemp.  [1096C

il Condenser exit temp. 58C




JRAN POUYA CO.  HOTROOMTEST e i

Pull Down Test

II H740624R.D11 I
]
Test Number H740624R.D011
Product Name Refrigerator
Product I4odel RF-11-F
product. Capacity 320 Lit
Compresor Narme Gold Star
Compresor Moc-., NRS52 LAEG
Compresor Powsi 1/8 HP
Compresor Curren:t {1 A
Thermost. position
Thermost Type Semi Auto
Total Test Tima 2¢ hr
: Record No -
Sanipel 1 Exam - state

Ambient Temparcture [43¢C

Voitage frequency 220V 50 Hz Pull Down - time is 6_ho«

Motor current/power 11A

Percentage working Contineous

Evaprator Alr -189¢

Cabin Mean Temprature {-1.5C

Crisper Temprature 258C

Total Test Time ‘124 br

Time (start >> sst)
Time (sst >> report)
Energy Consumption

Motor Winding Temp.
Compressor top temp.  [105.2C R & D Manager: GHAFFARI}
Condenser inlst temp. | 108.3C
Condenser exit temp, 56C

O I o . L




{RAMN POUYA Co.

HOT ROOM TEST Jt=e o

Pull Down Test

[ H7406231..D09

O . T e W G W G T GBS ——— ———

Test Number H740623L.D09
Product Narne Reirigerator
Product fModei RF-11-F

product. Capacity 320 Lit

Cocmpresor Name Go&d Star

Compresor IAodel NRS2LAEG

Compresor Power 1/6 HP

Compresor Curent | 1 A

Therrost. posmon

Thermost. T/pe Semni Auto

“Total Test Tirme

l SETTING -

- j43C | Ll — _
; : SR Record - No

‘ Sampel 2 Exam - state

i

. Resuit: Remark: 2 Ssbuiogs
! ;mhlen?fgm;—;;;;u;:—4§ r;—_ T B {

v Voltage frequency 3220V 50 Hz '

: sotor currentpower  1.1A 125W | PULL DOVYN timeis «3:30_hour
:'5:._.'553'&..52 working B L

| Evaprater Air 2 1":‘.__" B The results are satissactory

' Csbin Mean Temprature |-25¢ - :

| Crisper Tamprature  M9c §

Tl TtTime 24 v i

' Time (start >> sst) ! o !

g.Tlme {sst >> report) T o l

;VEnergy Consumption :|

e . l

l"‘lotor Winding Temp.,

' ‘Compressor top temp. lec | : R & D Manager: GHAFFARI
'"Condensar inlat temp, 1'19_}_0_‘ J' '

Condmnareittemp._ 536 | —




[

'
'

t

)] ;_'?ercant:.ga woiking i
, Zvaprator Air 22¢ :
f_fc:bin Mean Temprature | la 56———_'” }
. Crisper Tamprature ;1 8¢C !
. Total Test Time _._'24 kour |
:fTime (start >> sst) _ ‘__:4
;vTime (sst >> report) :
:;Enefgy Consumption ]

T
1

; hiotor Winding Temp. | o

b Compressor top temp. |102¢C
'Conden*er inlet tamn. 1109.8C
:.Condenser exittemp. 158 C J

'
l
B

IRAN

POUYA Co.

HOT ROOM TEST Jdecs

]
——————— s

Pull Down Test

r H740623R.D09

|

The results are satisivactory

‘s3C
Test Number H740623R.009 !
] | Product Narne Refrigerator :
Product Model RF-11-F
[103.8 C] product Capacity | 320 Lit
Compresor Mame TECUMSEH
Compresor iodel AEZ1358Y
Compresor Power 1/6 HP ;
Compresor Current {1 A i
Thermost. position
Thesmost Type Semi Auto
Total Test Time
SETTING - A
[@sc] 1 —
. Record - No
Sarnpnl 1 Exam - state 1
.'
Result: Remark: s Obuoys £
': Ambient Temparaturgj43 (o] I ]
1 {
+:Voltage frequency 220V 50 Hz '
. #hotor curre.avpower “ [11A 125W 1| PULL DOWN timeis <:15

R & D Manager: GHAFFAR]

A v s T o W gl AP o g, g ¢,

!




IRAN POUYA Co. HOT ROOM TEST Jpsecws

> e e

Puil Down Test

I H7406241.D11

Ssrc |
Test Number H740624L.D11%
bt Product Name Refrigeraior .
Product Model RF-11-F

product. Capacity 320 L

Compresor Name Gold Star

Compresor Model NR52 LAEG

Compresor Power 1/86 HP

Compresor Current |1 A

Thermost. position

Thermost. Type Semi Auio

Total Test Time

| SETT ING

43 C ] '____p -
Record - No
Sampel 2 Exam - state B
Result: Remark: 2 Obruirgs
‘Am—h;;{';r;;mratur;—';n(‘ T ':
- Voitage frequency 1220V 50Hz i
Motor current/power |1 AA 125W PULL DOWN timeis 4:30_nour
Parceniage L/orking 1, .
Syaprator Air [%2¢ ; The results are satisfactory
‘Catin ltean Tempratura | Fa 7 C , :
Trisper T)mpraturn :2 1c ;
Total Test Txme - ___‘4'24 hout )
Time Is art >> s>t) lL i
Time (sst >> report) [ J
gneigy Consuimption 1|
-
- - | |
molor vnndlng T"mp L. L ___} :
empressor top temn. 1104, 2C } R & D Manager: GHAFFARY '
, ropdenser infat temp. [109.5 c ! !
o ey o~ T T
[ Goncenser sxittemp. S7C_ | I ]




IRAN POUYA Co.

HOT ROOM TE 3T o cus

Cycling Performance Test

P

SRERASIRTE.
[ H74066R.D10
|
Test Numbar H74G31GR.2 10
Product Name Refrig 2ratos
Product Modef RF-11-F
product. Capacity 320 Lk
Compresor Namr:e Goid Star
Compresor Mccial NR52LAEG
Compresor Povrer 1/8 HF
CumpresorCurrent {1 A
Thermost. pos-Eion 5
Thermost TyL e Semi Auto
Total Test Time 24 br
. Record No
Sampel 1 Exam - state
:Amb!'ant Tamparature 43C
Veirage frequency 220V 56 Hz System stablized after 4:30_hour
? cior eurrxinidmower  |14A
; TC?)IC':}E 'ﬂoﬂdnn % 65 & aftPl' 24_hOUf ﬂ’e LQESL’LTS
— .
rato 4 - .
'r"'ap FA 03¢ | are unsatisfactor
,Cibin Mana Temprature 32¢C
:. Crispar Tempraturs 66C
| \Tota! Test Time 24 hr
g.Tlme(.."zri >> .,st) i
!iTlme {sst >> renoit)
1,Enzrgy Consumplion -
I~ -
»rjotor Wmdmg Tei_r;pn
l 'Compressor top temp.  [38C R & D Manager: GHAFFAR!
{Condenser infat temp. 109 C
':Condenser exit temp. 55¢C !

O




iRAN POUTA Co.

HOT ROOM TEST Jteia o

oW oa maan

Cyciing Performance Test

[ H740615L.D08

S ——- D S———— . . - - S T

Test Number

H74Ca15L.D08

1

Product Name Re’rigeralor
Product Model Ri--$1-F
product. Capacity 320 Lt
. Compresor Name Gold Star
: Compresor idodel | NR52 LAZG
Compresor Power 1/6 RP
Compresor Current 1 A
" Thermost. position 5

’

I 1)
|

1

i

;
|

Thermost Type Se:r¥ Acto
8c_ Tot2l Test Time 24 br i
I S K 'f"r'Z‘NG] ACA— - : ]
Be! — ms— ;.::3 "Record - No o
Sampel 2 Exam - state
Resuit: Remark: : Obrdys
;fr;mbient T:.mparatureﬁiﬁi C ,_] B
Voltage fraquancy 1220V 50Hz ‘| System stablized after 4_hour
: u!olor currenvpower i1.1A 125 N ]
Bar e,;;g,Ja working Efi/:““ "7 & after 24_hour the RESULTS are
- -'" Tt T T T TR
i évzp :orq ”‘f - '-122C - .| satisfactory
Cavin -iaan Temprature 510 !
 Crisper Temprature | |8C j
| Total Test Time 124 hr !
Time (start >> sst) | [
Timea (55t >> report) T—"—”-w _;
‘Energy Consumpiion |r !
- - i
snctor Yiinding Teinp. i_ 7 i __”_-_‘;
| Comprassor top temp. 193.3C Il R&DManager: GHAFFARI
i Condenser infet temp. J1078C ] ‘
Conermzereitimp_js5sC | i

)
}
i.
)
|

§ —————
—
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IRAN PGUYA Co.

HOT ROOM TEST Jese s

Cycling Performance Test

H740675R.D08
Test Number | H749615R 008
Product Name Refrigerator
H Product Model RF-11-F
product Capacity 320 Lit
5 Compresor Name Gold Star
Compresor Idode; | NR52 LAEG
i Comoresor Powar | 1/6 HP
Compresor Curront |1 A
Thermost. position 5
) J' Tnermost. Type Semi Auto
’ 33 C_j Total Test Tirmne 24 hr
K2R Odid B I'I'NG iurr--n.a-v-\. -
43C ' < “70 AR SR & St e ¥ . o
Eercmrvamcmen " 2 Record - N~
Sampel 1 Exam - state
Resuii: Remark: P Olbxaogd
L "v:";':r;t‘ M! I'm"\"‘rh—::e 4‘1 10 :——.
Vattage frev.wpncy -220 V 50 Hz :
WIOtOr Curreniipower 1. TA 15W | System stabiized after 4:15_hour
oy —-- i
?&s’C&.’. uu\. HU. nnrg ‘82 70 I . —— .
Eemmratop A T | & after 24_nour the RESULTS are
Zvaprater Air -12 ‘c -
- - I B |
abir $38aarm Tarmrirabiirn r | . .
c—:n" ‘ohul . \.lnruu:u-\- s v- o i I SatISfaCtory
Crisper Temprature ’7.8 c =
Te chstT'm 2 4 hr :
Time fstart >> sst) | 2
Time (sst >> report) 7! i
Energy Consumption i
-1
- - i
otor Winding Temp. ;
Compressor top temp. 199C 1 R&DManager: CHAFFAR!
Cendencer 'P'et ’nmp '1080
r‘or’donwr avit temp. {56.5 c !
t . . [}




T
‘i

'

IRAN POUYA Co.

HOT ROOM T:=ST Jtsa Cs

©

Cyciing Performance Test
8C l H740616L.010 1 ‘
i T a.."*““‘.
A
Test Number H740616L.D10
] Product Name Refrigerator
1 Product Model RF-11-F
product. Capacuty 320 Lit
Compresor Namie TECUIASEH
Compresor ifoctel AEZ 1358 Y
i ' Compresor Povvser | 1/6 HP
-t ! Compresor Current | 1.2 A B}
a Thermost. pos:ition 5
i Thgfmsp Tyioe.t Semi Auto
i Total Test Time 24 hr
] . | B SO
o i A/ A B o & L—:'imc;" v -
| 43C 1 i O ST TN T 2D " - 2500 . o e
| L cmmmswsramenaaryars wo: Record - No
Sampel 2 Exam - siaie
Resuit: Remark: D byl
Arhient Tsmpﬁra*ure 3¢ : ;
Voitage freguency 1220V 50 Hz ': System stablized after 3::30_hour ;
tlotor curranupower |1 1A 15 W | i
. e N .
Pidaidage wirking *'01 2 | & after 24_hour the RE'SULTS are :
E"z'\.':‘::r Air 12306 - ! .
T T - 12.3¢ !| satisfactory '
Cabm "c n T;n*pra".'re ‘45 C X i
iC isnar Temprature '7 8 c l: '
j;‘_rgtal Test Tlm_e - _‘_'24 hr j:
Time (start' >> sst) ;
§§Time (sst >> report) J
: Energy Consumption |
- - i
©Hotor Vinding Temp. | 1, 1
i;Compmsit_)r top temp. {96__(2’ o ; R & D Manager: GHAFFARI
'Condencer inlet tamp, 106 C ; ‘
:Condanser exit temp. 1'54 5C | : _}




IRAN POUYA Co.

HOT ROOM TEST sma s

Energy Consumption Test

H740616R.D10

.
1
38 C —
r__" Test Number HT740816R.D10 |
E:I Product Name Refrigerator .
Product Mode! RF-11-F
product Capechy | 320 LR
Compresor Name ggLD STAR
Compresor Model NRS2 LAEG
Compresor Power | 1/8 HP ﬁ
L] Compresor Current |1 A —
Thermost posiion | &
Thermost. Type Semi Awto _
Total Test Time 24 hr
SETTING _ :
[2¢ ] ] -
Record No
Sampel 1 Exam - state ;
Amblent Temparature [32¢C T
Volitage frequency 20V S0 Hz
Motor current/power 14A Energy Consumption at
Percentage working % 63
. 24 _hour is 1.891
Evaprator Alr -109C - s Kwh
Cabin Mean Temprature [3.2C
Crisper Temprature 68C
Total Test Time 24 hr
Time (start >> sst)
Time (sst >> report)
Energy Consumption 1.89 KWh
Motor Winding Temp.
Compressor top temp.  |84C R & D Manager: GHAFFARI
Condenser inlettemp. [101C
Condenser exit temp. $8C
— —_
O @)




IRAN POUYA Co.

HOT ROOM TEST » o

Energy Consumption Test

H740616L.D10
il

Test Number H740616L.D10
Product Name Refrigerstor
Product Mode! RF-11-F
product Capacly 320 Lk
Compresor Name TECUMSEN
Compresor Mode! AEZ 1358
Comprescr Power | 178 HP
CompresorCurrert | 1 A
Thermost position s
Thermost. Type Semi Auto
Total Test Time 24 Ir
Record No
Exam - state

Amblient Temparature |[320 -
Voltage frequency 220V S50Hz
Motor current/power 11A Energy Consumption at
::::::.;: ing ::: 3 24 _hour Is 1.74 Kwh
Cabin Mean Temprature [45C
ﬁrlspet Temprature 78C
Total Test Time 24 hr
Time (start >> sst)
Time (sst >> report)
Energy Consumption  [1.74 KWh
Motor Winding Temp.
Compressor top temp.  [96C R & D Manager: GHAFFARI
Condenser inlettemp. |106C
Condenser exit temp. MS5C
O O




IRAN POUYA o,

1

;
!
|

Amblent Temparature [32¢ !

Volitage frequency 20V 50 Mz

Motor_current/power 11A Energy Consumption at

!\'IP:. A\:’odd - ::; > 24 _hour Is 1.71 Kwh

Cabin Mean Temprature ISC

Crisper Temprature 78C -

Total Test Time 24 hr g

Time (start >> ssf)

Time (sst >> report)

Energy Consumption 1.71 KWh

Motor Winding Ternp.

Compressortoptemp. |9C || R & D Manager: GHAFFARI

Condensar inlet tomp. 108 C

Condenser exit temp. 868<C

O O




IRAN POUYA Co. HOT ROOM TEST sy cams

Energy Consumption Test

] | H740615L.D08
1
586C
(sasc | Test Number H7406151.D08
E: Product Name Refrigerator
Product Mode! RF-11-F
m3¢] “product Capackty | 320 LK
Compresor Name Gold Star
Compresor Model NR52 LAEG
Compresor Power 18 HP
[: CompresorCurremt |1 A
Thermost position [
Thermost Type Semi Auto
Total Test Time 24 Iv
| SETTING | —
C — a—
Record No
Sampel 2 Exam - state :
Ambient Temparature (32¢
Voitage frequency 220V SO Hz
Motor currentipower 11A Energy Consumption at
Percentage working % 58
Evaprator Alr Yy 24 _hour is 1.74 Kwh
Cabin Mean Temprature (3.1C
Crisper Temprature sC
Total Test Time 24 hr
Time (start >> sst)
Time (sst >> report)
Energy Consumption 1.74 KWh
Motor Winding Temp.
Compressor top temp.  (98.3C R & D Manager: GHAFFARI
Condenser inlet temp. 1076C
Condenser exit temp. §55C




IRAN POUYA Co.

HOT ROOM TEST spn o

ice Fre2ze Teqt

Product Model RF11F

product Capecity 320 L
Compwesor Name Gold Star

Moo NR62
Compresor Power | 18 HP
“Compresor Current | 1 A

Total Test Time S r

Ambient Temparature

T

Voitage frequency

220V S50 Mz

Motor currentipower

11A

Percentage working

Continsous

Evaprator Alr

48C”

After 8_hour the temperature
of water reached to -7C

Cabin Mean Temprature

-3C

Crisper Temprature

4C .

Total Test Time

6 hr

Time (start >> sst)

Time (sst >> report)

Energy Consumption

Motor Winding Temp.
Compressor top temp.

99.7C

Condenser inlat temp.

107¢C

Condenser exit temp.

S4C

R & D Manager: GHAFFARI




IRAN POUYA Co.

HOT ROOM TEST e s

ice Freeze Test

] 43c_] H740620L.D14
|
Test Number H740620L.D14
Product Name Refrigerator
| Product Model RF-11-F
i product Capacity 320 Lk
: Compresor Name Gold Star
| Compresor Mode! NR52 LAEG
: Compresor Power 1/8 HP
] CompresorCurremt |1 A
E Thermost. position
| Thermo;_t. Type _ Serv¥ Auto
! Total Test Time
: SETTING - _
| c) 1) —
! Record - No
f Sampel 2 Exam - state -
|
|
i  Result: Remark: R,
i, — e L
:'lmbiem Tomparafure_h:g c !
| Voltage frequency j'zzo V 50Hz i
l Motor currentpower _'1.1 A 125W I After 3:45_hour the
" ,Petcentage working ",;
\“Suaprator Air 20 c,———rl temperature of water
\Cabin Mean Temprature | l23 [ ~ | reached to -7C
' 'C risper Tﬂmprature l3 o4 | zemmzz=zzzz=zz===z====
' 'To!al Test Time '3 45

l 'Time (start > sst)

Pom e o oo amve comrvmrre - w . o

I ITime (sst >> report)

]
{alergy Consumption

T

.| R&DManager: GHAFFARI

| Motor Winding Temp. | o

HCompressor top temp. 199.9C !

'Condenser inlet temp. |107.8C |

'Condenser exit temp. 155C !
@




IRAN POUYA Co.

HOT ROOM TEST Jde oS

ice Freeze Test

;
|
N — H740621L.D17
l ] :
I N
i
55.6C !
| — Test Number HT40621L.D17
| i Product Name Refrigerator
: ' Product Model RF-11-F
| 109C product Capacity 320 Lit
: Compresor Name Gold Star
| Compresor Model NR52 LAEG
: Compresor Power 1/8 HP
| Compresor Curremt {1 A
: Thermost. position
I Thermost Type Semi Auto
: Total Test Time
| ) —
: SETTING - —
| [@3c] ] =
; Rezord - No
i Exam - state
'
¢ Result: Remark: s Obniogd
(. e
' Ambiont Temparature '43c ':
%'Voltage frequency |220 V S0Hz '=
|Motor_currentpower '1._) A 125W ﬁl After 4_hour the
' ,,Percentage working i

”_Evapmo, Air 1_20 568 1 temperature of water
I - Tlap T )

(Cabin Mean Temprature 13°.,._.__-.--.-J reached to -7 C

Crisper Tomprature '2 2 C : ==s====c======z=======
| 'Total Test ‘ﬂme 14_ ! |
I Time (start > sst) !
I Time (sst >> report) B ma{

Energy Consumption g

- = ¥

(Motor Winding Temp. | )

Compressor top temp. 1100.1 C | R&DManager. GHAFFARI
\Condenser infet temp. 1109 C }

|Condenser exit temp. |55 6 c {

O O




iRAN POUYA Co. HOT ROOM TEST Jtxia Cus

ice Freeze Test

H740621R.D17

Test Number H740621R.D17
Product Name Refrigerator
Product Model RF-11-F

proguct Capacity 320 L&
Compresor Name TECUMSEHN
Compresor Mode! AEZ1358 Y
Compresor Power 1/8 HP
Compresor Cusrert | 1 A
Thermost. position
Thermost Type Semi Auto
Total Test Time

e —————————
e e . e - ———— S———— —————— D . V———  SP——

. -

; SETTING —

| |'__ : ] | f -

: o Record - No

I Exam - state

]

|

i Result: Remark: : Obuisgd
I -

' Ambient Tommraturo 43 C

]
I'Voltage frequency 1220 V S50Hz l
l Motor I currentpower 11A 125W ;
,Percentage working

Evaprator Air _19 8c ! temperature of water

After 4_hour the

Cabin Mean Temprature' 2.2 c o 1 reached to -7 C

Crisper Temporature '2 5 C | cz==ss==s=s===ss=s====
| 'Total Test Time '4

il - _
1 Time (start > sst) l |
|Time {sst >> report)
| cEnergy Consumption

1r T

' '- -
l,rMotor Winding Temp. |
'LCompr-ssor top temn. 98.8C
|Condenser inlet temp. '107 8C
L(‘Eondemer exit temn. '55 c

R & D Manager: GHAFFARI

O O




IRAN POUYA Co. HOT ROOM TEST s cumt

Pull down & Contineous run Test

l H740628R.D11 I

Test Number H740628R.D11
Product Name Freezer
‘ Product Model FR SF

product Capacay 255Li
Compresor Name Gold Star
Compresor ilode! V75 LAEG
Compresor Power 1/4 HP

|
|
:
|

O Compresor Current 1.3A
Thermost. position
Thermost Type | Norma
Toral Test Time 24 mr
|
- Exam - stale
;rAmbient Temparature {4?_(_}_ _ :—__; ]
!LVoltage frequency 220V 50 Hz '
[Motor currentipower  |1.3 Amp | After 2:30 _hour temperature
O |{Percentage werking | R o to - 18 c s
lE"Pﬂ'W Alr l-20_C:_ i} —1' reacric 0O -
|\Cabin Mean Temprature 1-209C | after 24_hour Hie RESULTS
|Crisper Temprature L ! .
I ﬁom Test Time -——|L2‘ hour J' ==‘:;e==c=';====================
Time (start >> sst) | |
Time (sst >> report)
Energy Consumption
Motor Winding Temp. - o
Compressor top temp.  199C R & D Manager: GHAFFARI
Condenser inlettemp. [108C ) _;
|Condenser exit temp. L57c__.~ .-_J )




O

IRAN POUYA Co.

HOT ROOM TEST s wms

Pull down & Contineous run Test

143€ | H740628L.D11 l

i
UL Test Number HT40628L.D11
1 Product Name Freezer |
Product Model FROF -
finnsc] product Capacy | 255 LA
Compresor Name Gold Star
Compresor Model! V78 LAEG
» Compresor Power 1/4 HP
[:' Compresor Cusrent 1.3A
i ] Thermost. position
i ] _Thermost Type Normal J
Toral Test Time 24 hr
SETTING -
[43c } Voo —
Sampel 2 Exam - state —

Ambient Temparature 43C :
Voitage Trequency 220V S0Hz
Motor currentipower  |1.3 Amp | After 2:30 _hour temperature
Percentage working .
Evaprator Alr Y ; reached to -18C &
ICabin Mean Temprature 1.22C __i| after 24_nour the RESULTS
|Crisper Temprature |
rou Test Time u h-';“' : ==:':==g§;'===================
Time (start >> sst) !
Time (sst >> report) '
|Energy Consumption |
! —
et - |
|Motor Winding Temp. o _ ;
Compressortop temp,  [100C | R&DManager: GHAFFARI
Condenser infettemp.  |1098C AJ‘
Condenser exit temp. 578C :
O




R

o

IRAN POUYA Co. HO'I; ROOM TEST s _..,

Pull down & Contineous run Test

H740629R.D13

Test Number H740629R.D13
Product Name Freezer
Product Model FROF

product Capacity 55Ln

Cormnpresor Name Gold Star

Compresor Model V75 LAEG

Comoresor Power 1/4 HP

Cormpresor Current 1.3A

Thermost. position

Thermost Type Normal
Total Test Time 24 hr
SETTING -
43C l ! | -
Exam - state

Ambient Temparature 43 c—

|
Volitage frequency 220V 50 Hz l
P_gt_o_r currentipower 1.3 Amp It Aifter 3:30 _hour temperature
Percentage working K
| erees ) ! . i
::Evapmor Ajr 181 € 1' reached fo i8 C b, .
Cabin Mean Temprature |-194C | ster 24_hour the RESULTS
rCrisper Temprature '
Total Test Time 24 hour aie unsatisfactory

Time (start >> sst)
Time (sst >> report)

Energy Consumption

[
]
|
I

=
|

Motor Winding Temp. s ]
}
|
I

| Compressor top temp.  [97C R & D Manager: GHAFFARI

Condenser infet temp. 1064 C
Condenser exit temp. 565C




@)

o

IRAN PGUYA Co.

HOT ROOM TEST 500 s

Pull down & Contineous run Test

H740629L.D13

Test Number H740629L.D13
Product Name Freezer
Product Mode/ FR 9F
product Capacity 255 Lit
Compresor Mame Gold Star
Compresor Mode! V75 LAEG
Compresor Power 1/4 HP

Ccompresor Current 1.3A

Thermost. position

Thermost Type Nermal
Total Test Time 24 hr

cxam - stale

Sampel 2
||Ambient Temparature laac g
iVoltagc frequency 220V 50Hz |
igotor currentpower 1.3 Amp !
(Percentage working o
v i hed
lEvaprator Air 210" o €ac
Cabin Mean Temprature 1-23¢ ; after 24_hour
{Crisper Temprature !
| I Total Test Time 124 hour ‘!
: iTime (start >> sst) '
:‘ e = .4
Time (sst >> report) !
Energy Consumption |
- - !
Motor Winding Temp. | |
Compressor top temp. |99 ¢C !
Condenserinlettemp. [107C }
Condenser exit temp. 58 C J'
O

After 2:30 _hour temperature

to -18 C &
the RESULTS

R & D Manager: GHAFFARI




IRAN POUYA Co.

HOT ROOM TEST ,up cJ

Cycling Performance Tlest

|
!
]
]
i
i
' T
- ST H740625L.D17
[ |
| sagen
| — Test Number H740625L.D17
: o Product Name Freezer
T Product Mode! FRSF
) product. Capacity 255 Lt
-I Compresor Name Gold Star
. Compresor Mode! V75 LAEG
: Compresor Power 1/4 HP
; Compresor Current 1.3A ]
; ‘Thermost. | posvtion 5
i Thermost Type Normal
; Total Test Time 24 hr
! S FE :z' TING - :
' [43C] (T —
i
l ' Exam - state
I
]
Result: Remark: : Obagogs
[
“Ambient Temnaramre |41r~ : T
l 'Voltage frequency 0220 v 50 Hz :
: Motor r_current/power .1 3 Amp 1 After 24_hour work the
,,Percentage working 1r72 % ’,' '

Evnprator Air 33 ¢ RESULTS are satisfactory

,.

“"'"b' “Mean "'ﬂ"'"rztur" 1-20.2C B

et ..,.er Tﬂ*pra'ure '
! Total Test Time
“T'me (start 5> sst)

lmmo (sst >> report)

l
|
| 'Energy Consumption |
1
I~

o 24 hnur

I
1=

| Motor Wirding Temp.
:E:ompressor tep temp. 921 C
1104 ¢
156.6 C

| Condenser inlet temp.
|'Condenser exit temp.

R & D Manager: GHAFFARI




IRAN POUYA Co.

HOT ROOM TEST 3 cs

|
|
i
| Cycling Performance Test
I
- H740627L.D08
| |
|
'565C !
I — Test Number H740627L.D08
l | i Product Name Freezer
' Product Model FRSF
| q%c] product Capachy | 255 LK
| Compresor Name Gold Star
I Compresor Model V75 LAEG
! Compresor Power 174 HP
i Compresor Current 1.3A
! — Thermost. position 5
) _Thermost. Type Normal
: Total Test Time 24 hr
i - ——
| SETTING =
1 143 : i -
| 43C | e
! Sampel 2 Exam - state
I
!
. Result: Remark: : Obrogs
L Amhiont-—;n—;r—‘;;ﬁ_f;r: 1|43 c ;
g Voltage frequency l220 v 50 Hz :
. Motor_currenupower ‘1 S Amp _.I After 24_hour work the
' "ercentage weiking '_7‘5.%"_ T "I '
""mpfaw ir es” _RESULTS are unsatisfactory
Cabin Mean Temprature ! l47.5¢ :
' "r'sper Termprature 'L |
"Tﬂ':l Test T'msm_,____ 24 hour ;
uﬂﬁi?(s"ia'rt > sot) | :
:mme (sst >> report) | ) ;
11 Energy Consumption | |
= i~ .
...otot r Winding Teinp. ,T "
"“ompressor *np temp. '95C 1 R&DManager: GHAFFARI
! "‘ondenser inlet temp. 1103 c :"
: \Condenser exit temp. :56.5 Lod ;'L
| N - e ————— Y - ; ——— - ——— EE— -
b e
O




IRAN POUYA Co.

HOT ROOM TEST ,3f Cut

Cycling Performance Test

ja3cC | Vo

| SETTING

Result:
‘Ambient Temparature 143 ¢
 Voltage frequency 1220V S0Hz
. Motor I currenupower 1_.."1__Amp___
Percentage -.c.mrg 74%
v:;b;a-tar- A 136"
Cbimtean T as
' 'Crisper Temprature
k Total Test T"rﬂ T 128 hour

i 'Time (start >> sst)

)
i
ol
!
]
'

| ITime (sst >> report)

Ir
! Enefgy Consumption

n

i 1qtor Winding Temp. |
' 'COmpnssor tcp temp. 94C '
; 'Condanser in!ot temp. :102 c !

::Condenser axit temp. J'57C o

o et e 44 @8 . Sewe e e m ne

H740627R.D08

Test Number HT740627R.D0O8
Product Name Freezer
Product Mode! FRSF
product Capacity 2551
Compresor Name Gold Star
Compresor Model V75 LAEG
Compresor Power 1/4 HP
Compresor Current 1.3A
Thermost. position 5
Thermost Type Normal
Total Test Time 24 hr
Exam - state
Remark: T Oyl
After 24_hour work the

RESULTS are satisfactory

R & D Manager: GHAFFARI

. D D G S S S S S S S G S G S G SR S S S S
44—ttt + -1+ 1




O

. IRAN POUYA Co.

HOT ROOM TEST ,5f cus

Cycling Performance Test

! H740625R.D17
Test Number H740825R.D17
Product Name Freezer
Product Model FR9F
product. Capacity 265 LI
Compresor Name Gold Star
Comoresor Model V75 LAEG
Compresor Power 1/4 HP
Compresor Custent | 1.3A
= Thermost position 5
i vmermost Type Normal
: Total Test Time 24 hr
. ) —
: SETTING —
: [43C ) T -
| Sampel 1 “Exam - state
|
| Resuit: Remark: : Oobongiogd
| o S
“Amblent Temparature !43C 3
|'Voltage frequency 1220V S0Hz “i‘
: %tor currenvpower 1.3 Amp i| After 24_hour work the
:-T’ercentage working 70 % ]I
\Evaprator Air 18,5 i _RESULTS are salisfactory
'Cabin Mean Temprature - ) —___j--l
Crisper Temprature i ‘
![Total Test Time 24 hour y
Time (start >> sst) !
Time (sst >> report) '
Energy Consumption i
\
- - }
[Motor Winding Temp. |
|\Compressor top temp. |90 C 'l R& D Manager: GHAFFARI
'lCondenser injet temp. [102C ! '
{ ICondenser exit temp. |56 C :
! e — -




IRAN POUYA CO.  HOT ROOM TEST s cam

Freezer power test

S
] H740601R.D09
fanscC
wsc | Test Number H740601R.D09
1 Product Name Freezer
‘ Product Model FRSF
CISm product. Capacy | 256 LK
; Compresor Name Gold Star
<P Compresor Model V75 LAEG
Compresor Power 1/4 HP
':] Compresor Curremt 1.3A
T Thermost. position
_Wost Type Normal
Total Test Time 24 hr
SETTING — ]
132 C| | | -
Sampel 1 Exam - state
Ambient Temparature (320 )
Voltage frequency 220V S50M2
Motor current/power 1.3 Amp After 24_hour the temperature
Percentage working
Evaprator Air a715¢C of 12 Kg fresh meat reached
Cabin Mean Temprature from 30C to -17.5 C
Crisper Temprature ,
Total Test Time 24 hour ’

Time (start >> sst)
Time (sst >> report)
Energy Consumntion

Motor Winding Te.ap.

Compressor top temp,  190C " R & D Manager: GHAFFARI
Condenser infettemp. 1964C

Condenser exit temp. M5C




IRAN POUYA Co. HOT ROOM TEST s cami

Freezer power test

H740601L.D09

Test Number H740601L.009
Product Name Freezer
Product Model FR SF

product. Capacity 255 L
Compresor Name Gold Star
Compresor Mode! V75 LAEG
Comnresor Power 1/4 HP
Compresor Current 1.3A

Thermost Type Normal
Total Test Time 24 Ir
Exam - state

Ambient Temparature |[32¢C |

Voitage frequency 220V SO Hz ]
Motor currentipower  [1.3 Amp | After 21:45_hour the temperature
!:T:;:::.;: g 75¢C | of 12 Kg fresh meat reached
Cabin Mean Temprature B Il ffom 30C to -18 C
Crisper Temprature :
Total Test Time 24 hour i

|

Time (start >> sst)
Time (sst >> report)
Energy Consumption

fotor Winding Temp.

Compressor top temp.  [92C R & D Manager: GHAFFARI
Condenser infettemp. [969C

Condenser exit temp. 428¢C

_L ]




IRAN POUYA Co.

HOT ROOM TEST

2 Camd

Freezer power test

] 132C | H740630L.D18
|
'425C
Test Number H740630L.D18
1 Product Name Freezer
Product Mode! FRSF
LA product Capacity 255 L
Compresor Name Gold Star
Compresor Model V75 LAEG
Compresor Power 1/4 HP
- Compresor Current | 1.3A
Thermost. position
| Thermost Type Normal
; Total Test Time 24 hr
| 7 —
' SETTING -
s2c] 1 =
Sampel 2 Exam - state B
'Amblent Temparature |32 ] T
Voitage frequency 220V 50 Hz |
1Motor current/power 1.3 Amp i\ After 22 _hour the temperature
{Fetcenhgo working o t12 Ko fresh
. o resh meat reac
=Evaprdor Air 21¢C g eached
Eabln Mean Temprature | from 30C to -18 C
|Crisper Temprature !
Total Test Time 24 hour }
Time (start >> sst) |
Time (sst >> report) I
Energy Consumption
Motor Winding Temp. :
Compressor top temp.  191C 1| R&DManager: GHAFFARI
Condenser infettemp. 197C J
Condenser exit temp. 425¢C J'
O O




IRAN POUYA Co. HOT ROOM TEST s .....

Freezer power test
— H740630R.D18
)
“2c
‘——J Test Number H740630R.D18
I____ l Product Name Freezer
_ - Product Mode! FR 9F
sec | EX3 : product Capacity 255 L
Compresor Nam# Goid Star
<P Compresor Model V75 LAEG
Compresor Power 1/4 HP
[:j\_:_/ B Compresor Current 1.3A
Thermost. position
Thermost Type Normal
Total Test Time 24 hr
SETTING -
(32 c] (] -
Sampei 1 Exam - state
Ambient Temparature |[32¢ J
Voltage frequency 220V 50 Hz |
Motor current/power 13 Amp After 21 _hour the temperature
Percentage working {12 Ka tresh ¢ b
IEvaprator Alr 220" — o g fresh meat reached
{Cabln Mean Temprature | from 30C to -18 C
ICrisper Temprature [
Total Test Time 24 hour ‘

Time (start >> sst)
Time (sst >> report)
Energy Consumption

Motor Winding Temp.
Compressor toptemp. [90C R & D Manager: GHAFFARI
Condenser inlet temp. %C
Condenser exit temp. 42¢C




IRAN POUYA CQ.  HOTROOMTEST s <
| i
Froozen Food Storage Test ’.
I fea I HT40607L.D09 |
are i |
] 1
— _ 3 1] Test Number H7 40807L.D09
[::I E: Product Name Freezer
Product Model FROF
149N mre)- product Capaclly | 266LK
/ L — Compresor Name | Gold Star
<< . Compresor Model V76
[::"\ ,': | Compresor Power 1/4 :lP
I ! _Com;wu:rc«nent 1.3 :
“Thermost Type Normal |
; :] Total Test Time 24 hour |
43¢ ] 1 —
| Sampel 2 Exam - state +

'iLAmbient Temparature '43(: T

[
Voltage frequency 20V 50Hz 1
{Motor currentipowsr _ [1.3A | The temperature 85 Kg
Perc e workin : 4
{LE“;,:: Alr : :::nfws Froozen test package
Cabin Mean Temprature after  24_hour changed
| 'Crisper Yemprature i ~
| Total Test Time 24hr irom*. -13C  to  -17.8 |

Time (start >> sst)
Time (sst >> report)
I Energy Consumption
{: -
(Motor Winding Temp. __
{Compmmhphmp. 97¢C
'Condenser infet temp. 1084 C
Condenser exit temp. 56s3C

= Eoepes aE— — o o i e B

R & D Manager: GHAFFARI

| .




IRAN POUYA Co. HOT ROOM TEST o <

Froozen Food Storage Test

(] 43C_ | H740608R.D12
[T ——p—

erec] Test Number HT40608R.D12
[ e l Product Name freezer
Product Model FROF
1098 100C | product Capacity | 255L&
/-\ Compresor Name Gold Star
<P Compresor sodel 75 LAEG
— " Compresor Power 174 4P
- —_— Compresor Current 1.3A

Thermost position

Thermost. Type Normal
Total Test Tame 24 howr
i3C ] i -
Sampel 1 Exam - state
!Enbient Temparature [i?; c Il
[Voltage frequency . 1220V S0Hz |
|Motor currentipower 1.3 A | The temperaiuie 85 Kg
5¢mnmc working  |Contineous K .
IEvaprator Air 1r129 rE - .?; Froozen iest package
Cabin Mean Temprature | after 24_hour changed
Crisper Temprature ' ,
Total Te<t Time baw || from -18C to -208
. §
Time (start >> sst) j
Time (sst >> report) R
Energy Consumption
Motor Winding Temp. . ‘
Compressor top temp. 1100 C R & D Manager: GHAFFARI
Condenser inlet temp. 198C

Condenser exit temp. 57.8C | |

.




iRAN POUYA Co.

HOT ROOM TEST s s

Froozen Food Storage Test

] H740608L.D12
B lr
iIstcC
are | Test Number H740608L.D12
P _l Product Name Freezer
Product Model FRSF
mc product Capacity 255 LK
Comypresor Narmne Goid Star
Compresor Model V75 LAEG
' Comoresor Power 1/4 HP
1 Compresor Current 1.3A
“Thermost. position
Timnlosl. Type Normal
' Toral Test Time 24 howr
i = -
! ! SETTING —_
=0 Dle—=a |=
' Sampel 2 Examn - siale
|
:rAmbient Temparature Iq3¢ I
:_rVoltago frequency 220V S0 Hz :
iMotor currentipower  [1.3A | The temperaiure 65 Kg
{T’?mntagc working Continevus ' £ test P
fe - — roozen test package
lElapratot Air .20" S
N ]
{Cabln Mean Temprature ) alter 24 _hour changed
ICrisper Temprature !
Total Test Time 2 hr | fom -13C to -20
J
ITime (start >> sst) 7
I Time (sst >> report) k
I;Emvgy Consumption ﬂ
r 1
I~ - |
\Motor Winding Temp. |
:COMPM”' toptemp. 199C _: R & D Manager: GHAFFARI
|Condenser intat temp.  |108C !
ICondenser exit temp. 57¢C '
[ il - JL
. RS —_— O
[}
|
O ' O




IRAN PGUYA Co. HOT ROOM TEST e s

Froozen Food Storage Test

] 43C_ | H740607R.D0S l

I I
578C
Test Number HT40607R.D09
1 Product Name Freezer
Product Model FROF

(o3 mec

<P)

product Capacity 255 Lie
Compresor Name Gold Star

Compresor Model V75 LAEG
Compresor Power 174 HP
Compresor Cusrent 1.3A

— NS

n Thermost. positon j
ThermosL Type Normal _
Total Test Time 24 howr
SETTINCSG -
4ac | b —
Saimpel 1 Exam - siate §
:;mbieut Temparature lﬁ?m --»—-~!
Voltage frequency 220V SO0 Hz '
IMotor current/power  [1.3A The (temperatuie 65 Kg
{?Cmnw working Continecus £ n test peckage
f — rooze ckag
(Evaprator Alr 0°
|Cabin Mean Temprature after 24 _hour changed
:cmper Temprature
| Totat Test Time " 24 ne | from -18C to -20
[Time (start >> sst) | '
Time (sst >> report)
Energy Consumption
jMotor Winding Temp.
:CO"‘P"”O' toptemp. 199C R & D Manager: GHAFFARI
\Condanser infettemp.  [107.5C
ECondeum exit temp. 578C }




IRAN POUYA Co.

HOT ROOM TEST

23008 Cami

Temperature Rise Test

————————— — —— T s S S T = — S W T | W S i T O . S — —

- 32E ] | H740603L.D10
|
[——] Test Number H740603L.D10
f _ ___j Product Name Freezer
Product Mode] FRSF
E:] I | product. Capacity 255 L
//\ Compresor Name Gold Star
< P Compresor Model V75 LAEG
'———\ Compresor Power 1/4 HP
L \"__/ - Compresor Current | 1.3A
I ] “Thermost. position
I _Thermost Type Normal
Total Test Time
SETTING —
32 ci i — ,
Sampel 2 Exam - state B
i;mblent Temparature 3‘-z-c : )
iVoitage frequency 20V 50Hz
iMotor_currentipower |  After 5_hour one package
:T’ercentage werking 40 woiking o
I:E tor Alr , — reached from -18C to -9C
I1cabin Mean Temprature | T

| 'lCrlsp« Temprature [

| ITotal Test Time

Time (start >> sst)

Time (sst >> report)

Energy Consumption

Motor Winding Temp.

Compressor top temp.

Condenser inlet temp.

Condenser exit temp.

L._L_.—..L_J__J—-JL— I N

R & D Manager: GHAFFARI




IRAN POUYA Co.

HOT ROOM TEST i wus

!
i

Temperature. Rise Test

i

]
i

|
H740603R.D10 |
| t
Test Number H740803R D10 _
Product Name Freezér
Product Model FROF i
product Capacity 255 Lin) _
Compresor Name Gold Stir
Compresor Model V76 LAEG
Compresor Power 1/4 HP:
Compresor Current 1.3A 1
Thermost. position '
Thermost Type Normal
Total Test Time ]
— |
— : _
!
Exain - state H

Ambient Temparature

Voitage frequency

Motor current/power

Percentage working

Evaprator Air

After 8:15_hour one package:
reached from -18C to -9C

Cabin Mean Temprature

Crisper Temprature

Total Test Time

Time (start >> sst)

Time (sst >> report)

Energy Consumpiion

Motor Winding Temp.

Compressor top temp.

Condenser inlet temp.

Condenser exit temp.

R & D Manager: GHAFFARI




| IRAN POUYA Co.  HOTROOM TEST s cums

! Temperature Rise Test
] | H740602L.D13 I
L—] Test Number H740602L.D13
[ ] Product Name Freezer
Product Mode! FR 9F
N product Capacky | 256 LA
/ Compresor Name Gold Star
< Compresor Model V75 LAEG
| Compresor Power 1/4 HP
I Compresor Current | 1.3A
Thermost. position
ThermostL Type Normal
: Total Test Time
l ———
: SETTING -
; 132 C | ! -
Exam - state

:rAmblent Temparature

—_—

1
¢

irVoltago frequency

L - W

220V 50 Hz

i iMotor currentipower

After 8 _hour one package

O ' :%etcenhge working

No working

;Evaprator Alr

reached from -18C to -9C

| h:abln Mean Temprature

! =Crlsper Temprature

ITotal Test Time

Time (stait >> sst)

R Y EEDIN SRPI SN S | .

Time (sst >> report)

Energy Consumption

Motor Winding Temp.

Compressor top temp.

R & D Manager: GHAFFARI

Condenser inlet temp.

Condenser exit temp.




IRAN PGUYA Co. HOT ROOM TEST o cums

Temperature Rise Test

] 32€ H746602R.D13
1
E_] Test Number H740602R.D13
| . I Product Name Freezer
Product Mode! FR SF
C 1N product Capacity | 255 LA
Compresor Name Gold Star
< P Compresor Mode{ V75 LAEG
. Compresor Power 1/4 HP
! —I\E/ Compresor Current | 1.3A
B Thermost. position
i ihermost Type Normal
: Total Test Time
' X ———
: ssrrrnc' -
L | =a | =
: Sampel 1 Exam - state
'Amblent Temparature I32¢ |
Voltage frequency 220V 50Hz |
IMotor currentipower i After 3:30 _hour one package
I Percentage working o working O
Evaprator Alr . 9 reached from -18C to -9C
1
Cabin Mean Temprature }
Crisper Temprature J’
Total Test Time JI
Time (start >> sst)
Time (sst >> repont)
Energy Consumption
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ﬂlld Mllmiﬂillm Pl'l!mc Our Rei

Neste-

PROJECT BACRGROUSD 1% THE (HB4%Y.

Vb ALy Lkl [N S

IRAN POUYA CCNPANY [0 LARGE NANUFACTURLY OF HCME  APPLEIANCES N
IRAN 1S STARTED MANCFICTIRING 33 YEIRS 1aC.

THE FACTORY iS LOCAl NCAR DY TLHRAN (80 NANUACTURES  ONC MODEL
EFRIGLRATOR ANE ONI NODLL FREEDLER. THE MAM:MUN  PRODUCTION  CAPACI TY
OF FACTORY 15 ZQ0G0Q UNITS I'ER YEAR.

IV 12380 WHLN THE IONTRICAL PROTOCCOL SELD SIGNLD B 81  COUNTRIES
INCLUDING IRAN AND ML TIMD LINIT TOR USING T GASES.  IRAN  FOUYA
CONTANY START TC COLLECTING INIORMATION ABGUT  OPC SUBSITUTION  FROM
DU PONT AND  LOW  CHAMICAL  COMPANIES. Tl INFORMATION ABOUT RI2
SUBSITUTION HIC 1310 ANP RII SUBSITUTICN Jin.T Wele 111D AND TeN
CYCLOTANTAN, COLLELTING INFORMATION l’I.':).‘! CONPRISSOR MANUFACTUR  ABOUT
COMPRESSSR WITH USE o RISIY NG ASKING  IOR SSMPELS.  STUDY  AROUT
SYSTLY NODITICATION AND REDRESIGN ©F THI.

THIS STLOY WIRE CARRING ON USTIL UNIDC LUART R NCGOTIATICY  AND

HELPING [CR MODITICATICN, TROM THEN UNIDe SLRE NA2K 4 CONTRACT  WITH

IRAN QU - CHPANY FOR THIS MORIFICATION,

THE TCTAL AMOUST OF CIC CONSUME ANNUSLY 1N IRAN TOUYA COMPANY  ARE
120 TONS. 83TONS KIL AND 35TONS RIZ FOR PRODUCTICN LINE ASD SERVICE
STATIONS.

FACTORY, 4th bm. 00l porvg 1] O A L IO B T

" ) POy gl = 222711 POYA IR
p.o. wox 13145 v JLHRIAN TRAY Lo ey l




lRA" P""YA cﬂ. ¢ BX.V GENERAL STBEL»

( Public Joint Steck Co.)

The Leading Manufactarer of Relngerator, Freezer |

““ . mme | (;:tlfel: '
SYXOPSIS: f

THE UXIDO TPROJECT IS CONVERSION OF DOMESTIC  REFRIGER.ATOR

FRODUCTION FACILITIES TO THASE OUT CFC - 12 AND 11. THE FIRST TIART

COF THIS PROJECT WIICH HAS MADE A CONTRAT WITH iRAN POUYA COMPAXY

WERE ABOUT FOLLOWING SUBJECTS. DESIGN , CALCULATION AND DRAFTING FOR '
MODEL KREDEFINITION I'ROTOTYPING.

FPROTOTYPE TESTING FOR FUNCTIONALITY AND PERFORMANCE OF ThO MODELS
REFRIGERATOR AND FREEZER.

THIS PROJECT lAS BEEN MADE THREE UARTS. TIE FIRST FROGRASS REMORT
COVERS THE FOLLOWING SUBJECTS.
1 - DIMENTIONAL AND INSUL/ITIZON SPECIFICATIONS.

by
1

REFRIGERATING UNIT COMPONENT DETAILS.

DESIGN AND CALCULATION. '

COOLING LOAD CALCULATION. |
PRODUCTION LOAD CALCULATION.
|

O ot v
'

SELECTION OF COMPRESSOR.‘

~
[}

DETERMINATION OF CONDENSER.
i
DETERMINATION OF CAPI LLJIlR Y TUBE.

w
\

DETERMINATION OF EVA POR,?I TOR.

'

.

e § e - -

PACTORY, 4th Ka. Old Karej Rd. FAX : 6692005 - 673362 L
TLX : 213850 SSPA IR - 222711 POYA I
p.o. sox 13145-311 TEHRAN - IRAN TEL : 6692001 - 4
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The Lsading Nanufactarer of Refrigerator, Freczer
anl Alominiem Profile ’ Our Rel -

Dale :

SECOND PROGRESS REI'URT CONTAINS.

1

2
e

-~

= DETLRXINATION OF CABINIT CONSTAXT.
- METHOD OF SELECTION OF COMPATIBLE COMPONENTS.
KITH RESPECT TO THE TEST RESULTS AND CITIMIZATION TROGAMME.

- EVALUATION OF I'ROTOTYPES KITH RESPECT TO MINOR MODIFICATION OF
CHANGES AND TEST RESULTS. 4

= PREPARATION OF TRIAL TEST EQU:PMENT.

- TEMPERATURE TEST PROGEDURE NHICH COMPLY WITH ISO OR DIX
STANDARDS.

- OPTIMIZATION PLAN. |

- ENERGY CONSUMPTION l'ALu,uflo.v REFORT.

- R-12 AND R-134 A REFRIGERANT TEST SHEETS EVALUATION AND
REVIEW.

!

IN THE FINAL PROGRASS RE:PORT NE NKWILL CONSIDER THE FOLLOKWING

SUBJECTS TO END UP THIS PART OF PROJECT.

1
2

J
4
5
6
7

- ACTIVITIES. ;
TASKS. i

PROTOTYPES EVALUATION AND| ANALYSIS.

CONCLUSION.

RECOMMENDATIONS. !

BIBLIOERFHY AND REFERE.\’CAS .

ATTACHMENTS.

.
i
1}
:
14
i

FACTORY, 4th Km. Old Karaj Rd.

p.o. Box 13145-311 TEHRAN - IRAN

6692005 - 673362
213350 SSPA IR - 222711 POYA IR
6692001 - 4
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9 - SELECTION OF COMPATIBLE COMIOXENTS AND  MAKING TEN DROTOTYPES

FIVE PER XNODEL AND TEST THEME IN THE HOT ROOM  FOR

FUNCTIONALITY AXD PERFORMANCE.

10- PREPARING SECOND FROGRESS REFORT AND SUBMITTED TO UNIDO.

11- MODIFYING THWO COMPONENTS INSIDE REFRIGERATOR ACCORDIXG TO
OP( IMIZATION FOR BETTER PERFORMANCE. !

-6 -
|
}
ACTORY . Old Karaj Rd. ‘ FAX : 6692005 - 673362
F » 4th Xa red _: TLX : 213850 SSPA IR ~ 222711 POYA IR
p.o. Box 13145-311 TEHRAN - IRAN | TEL : 6692001 - 4
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Date : :
T45AS:

THE TASKS HAVE BEEN ACCOMILISHED TO CARRY OUT 1HIS PROJECT ARE AS

FOLLON. THE FIRST STEP 1S TO STUDY ON KEDESIGNING OF REFRIGERATOR
JAND FREEZER FOR USE OF RI3di.

FOR CALCULATION AXD DESIGXING OF A PARTICULAR REFRIGERATOR AND |
FREEZER ARE REQUIRED XECESSARY IXFORMATION SUCH AS  TECHNICAL
SPECIFICATIONS OF EACH MODEL. '
TECHNICAL SPECIFICATIONS MUST CONTAIN THE FOLLOWING INFORMATIONS.
I - DINENTIONAL SPECIFICATIONS. ’
2 - INSULATION sms(:uvxc,mo.vi . |
3 - REFRIGERATING UNIT COMPONENT DETAILS.
FOR DETERMINATION OF COMPRESSOR CAPACITY FOR USE OF CFC 1344 IK
THE SYSTOM THE FOLLOKING ITEMS HAVE TO CALCULATED.
1 - CALCULATION OF COOLING LOAD.
A ) ANOUNT OF HEAT LEAKING INTO THE REFRIGERATED SPACE
THROUGH THE KALL.
B ) AMOUNT OF HEAT GI vsnf OFF BY WARM PRODUCT.
C ) ANOUNT OF HEAT BROUGHT INTO THE REFRIGERATED SPACE BY
OPENED DOOR. '
D ) AMOUNT OF LOAD FOR FREEZING PRPDUCTION AND KEEPING THEME
FOR LONG PERIOD.

THE SUMMATION OF ALL LorlDS IS TOTAL COOLING LOAD, SELECTING

-7 -

FACTORY, 4th Ka. Oid Karaj Rd. PAX : 6692005 - 6713362 -
TLX : 213850 SSPA IR - POYA
p.0. Box 13145-311 TEHRAN - IRAN . TEL : 6692001 - 4
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Dnle :

COMIRESSOR CAPACITY MUST BE £QUAL OR HIGHER THAX TOTAL COOLING LCAD. :

FOR SELECTIOX OF COMPATIBLE COMIONEXTS FOR REFRIGERATOR AND :
FREEZER WHICH ARE THE IMPORTANT PART OF THIS SECTION.

IN THE FIRST PROGRESS RETORT ALL COOLING LOAD WERE CACULATED FOR
BOTH MODEL AND COMIPRESSOR CAPACITY ALSO DETIRXINED AND SELECTED.

FOR DETERMINATION OF COOLING COMPONENTS TIL SORK CONDITION OF LI !
COMPGNENTS HAVE TO BE CONSIDERED.

SELECTION OF COOLING CONPONENTS: |

THERE ARE TWO METIIOP OF DETERMINATION
1 ~ CALCULATING ALL PARTS ANP DETERMINING THE RIGHT SIZE.
1
2 - EXPERIMENTAL METHOD BY D'E'TERMINING CABINET CONSTANT FOR COOLING

LOAD AND SELECTING COMPNENTS FROM DIFFERENT MANUFACTURE
TABLE. !

‘'
i

IN THE FIRST REPORT THE SIZE OF ALL COMPONENTS HAVE DBEEN
CALCULATED ACCORDING TO ASHRAE FUNDAMENTAL HAND BOOK.

FOR AIR CHANGE LOAD BY OP:E'NING THE DOOR AND AIR LEAKS THROUGH THE
GASKET, CALCULATION OF :IMOUN?' OF AIR LEAKAGE THROUGH THE GASKET CAN
NOT BE ACCURATE AND AMOUNT OF AIR CHANGE BY OFPENING THE DOOR EACH
TIME AND NUMBER OF TIME TIM%’ DOOR GET OI'EN IN 24/IOURS MUST BE

[
!
|

PACTORY, 4th Ka. Old Karaj Rd. i PAX : 6692005 - 673362
' : ! TLX : 213850 SSPA IR - 222711 POYA IR
p.0. Box 1314s-311 TEHRAN-IRAN 1 : 6692001 - 4
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‘“m Our Ref .

Date :

ESTMATED WHICH IS NOT ACCURATE TOO. THEREFORE NWE NWILL ADD TEN
FERCENT OF TOTAL LG4D TO IT FOR THIS [ICGRPOSE, SOME MANUFACTURE
CONSIDER THREE KG OF ICE IN THE FREEZER COMPARTMENT OF REFRIGERATOR
OXNLY. ;

SOME HANUFACTURE HAVE FOLLOWED ASHRAE METHCD AND CONSIDERING
MAXIMUM PRODUCT ACCORDING TO CAPACITY OF REFRIGERATOR AND FREEZER
AND CALCULATING THEIR LOAD.

HAVING CALCULATE ALL COMPONENTS AND GET THE SIZE AND CAPACITY OF
THEME FOR USE OF HFC 1244 THE COMPATIBLE COMIONENTS CAN BE SELECTED
EASYLY AND START MAKING PROTOTYPE FOR EACH MODEL.

IRAN POUYA COMPANY PRODUCING TWO MODELS AND PROTOTYPES ARE AS
FOLLOK. :

i

1 - MODEL RFI1IR FIVE wvtts
2 - MODEL FRSF FIVE UNITS

FOR THESE TKO MODELS KE USED COMPRESSOR FROM TWO DIFFERANT
MANUFACTURES i

1 - GOLDSTAR MODEL NR 52 FOR REFRIGERATOR AND V75 LAEG FOR FREEZER.
2 - TECAMSEH MODEL AEZ 135F FOR REFRIGERATOR AND AEZ 2380 FOR

FREEZER.
- 9 -
FACTORY, 4th Ka. Old Karaj Rd. | PAX : 6692005 - 673362
| . TLX : 213850 SSPA IR - 222711 POYA IR
p.o. Box 13145-311 IEHRAN - IRAN | TEL : 6692001 - 4
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and Klominium Prefile Our Rel : |

Dale : !

WIIEN THE PROTOTYI'S GLT COMPLETED THE FOLLOWING TLESTS HAVE BEEN |
DONE TO THEME UXDER STAXDARD CONDITION.

THE TESTS WERE CARRIED OUT AT 430C IND 320C AMBIENT TEMPERATURE.

FOR RERIGERATORS IROTOTYPES:
I - PULL DOWN TEST : i

ts

- CONTINEOUS RUXN PERFORMANCE TEST.

3 - ICE FREEZER TEST.
I - CYCLING PERFORMANCE TEST.

5 - ENERGY COSUMPTION TEST

FOR FREEZER PROTOTYIES :

1 - PULL DOWN TEST.

2 - CONTINEOUS RUN PERFORMANCE TEST.
J - CYCLING PERFORMANCE TEST.

4 - FREEZING POWER TEST.

5 - FROOZEN FOOD STORAGE TEST.
6 - TENPLRATURY RISE TEST. - !
I

TIIIS TESTS HAVE DONE ON TEN PROTOTYTES AND THE RESULTS HAVE TAKEN
FOR EVALUATION.

' - 10 -
}
|
FACIORY, 4th Ka. Old Karaj Rd. | FAX : 6692005 - 673362
' TLX : 213850 SSPA IR - 222711 POYA Iq
TEL : 6692001 - 4

p.o. Box 13145-311 TEHRAN - IRAN :
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( Publie Joimt Steck Ca.)

The Leadiog Manafacturer of Refrigerator, Freezer

and Nosium Prfie | e :
OPTIMISATION PLAN :

ACCOKDING TO TEST RESULTS OI'TIMISATION H\S TO BE DONE ON TIHE
CABINET T'ART OF REFRIGERATOR.

TKO COMPANENTS SUCH AS MEAT TRA) ANV EVAIORATOR DOUR NEED TO RE
MODIFY TO GET STANDARD TB‘![’ERATL’RE IN DIFFERANT PART OF CABINET.

THIS MODIFICATION HAS BEEN DONE AND THE TEST KESULTS BECAME '
SATISFACTORY. i

CABINET CONSTANT "C™: i

FOR DLTERMINATION OF (..AB{ NET CONSTANT A TLST HAS TO CARRY OUT
FOR THIS PURPOSE, IN THE SECOAD PROGRESS REPORT THE PROCEDURE OF
THIS TEST AND THE FOI"IUL:ITIOV {IAS DONE IN DETAIL.

CONPARING B12 SESTEH WITH R: 1344: |
}

THE SAME PERFORMANCE TESTS HAVE BEEN DONE NWITH RI2 SYSTEM AND
RESULTS [IAVE BE COMPERED. l
|
KE HAVE EDITED TWO FROGRESS REPORTS FOR ALL WORK HAVE DBEEN DONE
SO FARE FOR UNIDO UNDER THE %CONTRACT NUMBER 94/095 RECIVED THE TRIAL
TEST EQUIPMENTS AND I NSTALLE:'D THEME IN THE PRODUCTION LISE AND MADE
PREPARATION FOR PRODUCING RL"FRI GERATOR WITIHI R1344.

SRS § B
!
FACTORY, 4th Ka. Old Karaj Rd. . PAX : 6692005 - 673362 122711 PotA IR
TLX : 213850 SSPA IK - 1 POYA
p.o. Box 13145-311 JEHRAN - IRAN TEL : 6692001 - 4
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“II . m ) r Kej :

Date :

PROTOTYPES EYALUATION AXD ARALYSIS:

.
i
i
L}
1
i

AFTER C,IL.CL'L.-ITIUA', DESIGN, SELECTION OF COMPATIBLE COMPONENTS AND
MAKING FROTOTYTE KITH USE 0!' HrCc 1344 THE DPERFORMACE TESTS WERE |

CARRIED OUT UNDER TIIE STANDARD COANDITION. ON THE FIRST PROTOTYTE THO

TESTS WLRE DONE (CONTINECUS RUN PERFORMAMCE AND  CYVCLING TERFORMANCE
TESTS).

THE RESULTS TURNED OUT 4\'01’ SATATACTORY .

THE OFTIMIZATION PLAN IS STARTED. THE FIRST STEP TO GET BETTER

COOLING CALACITY IN THE CABINET WAS TO CHANGE TIHE SIZE OF CAPILLARY
TUBE.

AFTER THE MODIFICATION THE SAME TESTS WERE DONE ON NEW FPROTOTYPE.
'
TIIE RESULTS WERE SHOKN TIIAT,THE COOLING CAPACITIES HAVE IMFROVED.

i !

IN THE CYCLING PERFORMANCE TEST THE TEMPERATURE INSIDE CABINET

WERE NOT STANDARD CONDITION. IT MEANS THAT 'M’ TEST PACKAGES IN
FREEZER COMPARTMENT DID NOT REACH -120C AND MEAN TEMPERATURE OF
FRESH FOOD CABINET GONE BEL(}H +350€, TO OVERCOME TO TIIIS FROBLEM IS
TO HAVE BETTER INSULATION IN THE EVAPORATOR DOOR AND MEAT TRAY.

IN THE OPTIMIZATION THE DESIGN OF THESE TWO PARTS WERE CHNGED.

bo- 12 -
!
:
PACTORY, 4th Ka. Old Karaj Rd.  FAX : 6692005 - 673362
’ | qLX : 213850 SSPA IR - 222711 POYA IR
p.o. pox 13145-311 IEHRAN-IRAN ' L : 6692001 - 4
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Date-

THE XEW EVAPORATOR DOOR AND MEATTRAY HAVE BEEN MADE.
THE CYCLING PERFORMANCE TEST HAVE DONL ON NEW IROTOTYPE.
THE RESULTS TURNED OUT S.ATISFACTORY.

THE REST OF TROTOTYPES HAVE BEEN §iiol KITH NEW COMPANENTS AND
TEST THEME SUCCESFULY.

IN OPTIMIZATION OF FREEZER THE LENGTH OF CAPILLARY TUBE AND THE
THICKNESS OF INSULATION HAVE DLLN CHANGED.

THE STANDARD TLST HAVE BEEN CIRRILD COUT AND RESULTS  KERE
SATISTACTORY.

ACCORDING TO THE CONTRACT WITH UNIDC WITLR  RERISING KE HAVE TO
MAKE FOUR [PROTOTYPES PER MODEL AND TEST EACH  PROTOTYPE  FOR
FUNCTIONALITY AND PERFORMANCE.

THE FOLLOWING MODEL HAVE BEEN MADL,
REFRIGERATOR RFILF FIVE UNITS

FREEZLR FROr FIVE LNITS
- 13
FACTORY, 4th Km. Old Karaj Rd. FAX @ O6D005 - 673362

TEX o 2050 5SPA IR - 222711 POYA IR
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FROM THREE COMPRESSOR MANUFACTURE A NUMIBER OF COMPRESSOR HAVE
BEEN SELECTED AND USED FOR Tll ESE ROTOTYPES.

1
FROM GOLDSTAR - HP MODEL NR 52
s I
FROM GOLDSTAR ; HP MODEL " ro f
3 ’ '
1 ;
FROM TECUMSEN  _ P NODEL AEZ 1353Y :
[ : !
1 .
FROM TECUMSEIl ir MODEL AEZ 1380y
4

1
FROM MATSUSIIITA e MOREL Qi 7iC
-

THE TLSTS HAVE BEEN DONE TO ALL PROTOTYPES UNDER 150 STANDARD |
7371 AND 5155,

A COPY OF ALL TEST RESULTS JARE 1IN THE SLCOND TIROGRASS REPORT
WHICH IIAVE SURITTED BEFORE.

|
|
THE TESTS IIAVE DONE AT 189€, 320C AND J39C AMBIENT TEMPERATURE.

- 11 -

FACTORY, 4th Ka. Old Karaj Rd. | EAxeeo00s - endez
| TLX : 2138 A IR -

p.o. Box 1314s-31: JEHRAN - IRAN | TEL : 6692001 - 4
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m" ..mmﬁk Our Ref .
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THE EVALUATION OX THE TEST RESULTS ARE AS FOLLO®.

A ) REFRIGERATORS TEST RESULTS. )
I = IN PULLDOWN TEST THE TIME TO REACH 70 STEADY STATE KAS

STANDARD. THE SIELL TEMPERATURE OF COMPRESSOR KAS
HIGH o MOST CASES.

]

- IN CONTINEOUS RUX I’LTRI"OR.‘I,I:\'CE y THE TEST RESULTS KWERE OK.
EXCEPT ONE OF THEME WAS WEAK AT 43°C  AMBIENT
TLMPERATURE. BECAUSL OF INSULATION [DROBLEM OR DOOR
TIGHTNESSED.

3 = IN CYCLING PERFORMANCE TEST KRESULTS [IAVE SHOWN THE

WARMST TEST PACKRIAGE I,'\! FREEZER  JMPARTMENT -120C  AXND

MEAN TEMPERATURE OF FRASH FOOD COMPARTMANT  +50C  AND

IN THE CRISIER +8°€ KUICH IS STANDARD RANGE.

THIS TLST CLASSIFy THE REFRIGERATOR IN TWO STAR POSITION.

4 - IN ICE FREEZ TES{T ALTHOUGH ISO STANDARD HAVE NOT
MENTIONED THAT AT h’If;AT TEMPERATURE OF ICE IS TIIE END
OF TEST BUT IN IRANI;-IN NATIONAL STANDARD -79°€ OF ICE
TEMPERATURE IS TIE 'ND OF TEST.

!
'

THE RESULT OF TESTS WERE ACCEPTABLE.
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'RAN Pﬂ'JYA (:0 « EX. GENERAL STBEL»

( Peblie Joint Stock Ca.)
The Leading Manafacturer of Relrigeralor, Freezer
“ M" . . mm‘ Our Rel :

Date :

d - IN ENARGY CONSUMPTION TESTS, THE AMOUNT - OF ENARGY
CONSUNED FOR 21 HOURS WERE ABOUT 1.6 KWiL/24H  AND
PERCENTAGE OF WORKING IN 21 HOURS WERE 582

THESE RESULTS WERE SATI SFIACTOI;’Y.

B ) THE FREEZER TEST RESULTS:.
1 - 1N PULL DOWN AND ' CONTINEOUS RUN PERFORMANCE TESTS,
ALTHOUGH REACHING m STEADY STATE CONDITION WERE
LONG BUT TIIE- TEMPERATURE INSIDE CABINET  [AVE
REACHED TO A STANDAiRD LEVEL.

2 - IN CYCLING PI:'RFORMA.'.\;CE TEST, THE WARMST ’M’ PACHAGES
WAS REACHED -18°¢ h?/;[ CH IS ACCEPTABLE. THE ENARGY
CONSUMPTION JND I’E;RCENTAGE OF WORKING WERE 1.8
KW/241HOURS AND 70% RFSPECTABLY WHHICH ARE ACCEPTABLE.

|

ONE OF THE MODEL BECAUSE pF INSULATION PROBLEM DID NOT REACH TO
'

STANDARD LEVEL. i
! .
Jd - IN FREEZING POWER TEST, USING 12 KG FRESH MEAT THE
TEMPERATURE WERE REAICIIED -180€ LESS THAN 24 HIOURS IT
MEANS THE FREEZER PASED IN THIS TEST.

~ 16 -
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IRAN POUYA CO. < ex. ceneraL st »

( Public Joint Steck Co.) ,
The Leading Manafacturer of Refrigerator, Freezer '
and Nemivicm Profle Our Ret - :

Daote :

4 - IN FROQUZEN FOOD STOR\GL TEST TIE TLST RESULTS hERL OX.
S - IN TEMPERATURE RISE TEST WITH PACLAGLS AT -187€C THE TIME

TO REACH -9°C WERE 8.15 HOURS WHICH ARE REASONABLE.

OXE MODEL WIHICH AFTER 15 HOURS REACHED TC -37C IS NOT ACCEITABLE

OXNLY BECAUSE OF INSULATION PROBLESN.

FOR COMPARISON OF UNIT KITH R1Z AND R131A\ SYSTEM, THE SAME TESTS ;
HAVE BEEN DONE ON k12 SYSTEM UNDER TIHE SAME CONDITION. A TABLE OF E
COMPARISON 1S AS FOLLOK.

- 17 -
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IRAN POUYA G0, « ex. cenerav st

( Poblic Joint Steck Co.)
The [sading Mamelactorer of Refrigerator, Freezer
- and Aumininm Profile

COMPARISOX TABLL OF A REFRIGER.TOR TPERFORMANCE RESULT WITH

DIFFRENT COMPREESSCR OF RIZIA IN CYCLING PERFORMANCE TEST.

DESCRIPTION

GOLD STAR

TECHANSH

COMPRESSOR MODEL
COMPRESSOR CAPACITY
AMBIENT TEMPERATURE
EVAPORATOR AIR TEMD.
CABINET MEAN .TE.-‘IP.
CRISPER AIR TEMI
COMPRESSOR SHELL TEMP.

CONDENSER INLET TEMP.

CONDENSER oUT LET TEMP.

PERCENTAGE OF KORKING
POKER CONSUMPTION
THERMOSTAT POSITION
VOLTAGE AND HZ

AMPER AND KATTS

NR3Z LAEG
118 KcaL/m
1307
-jo0r

+5. 197
gor

93. 3°0°
107.8°¢
55.57¢
612

1. 7IKK/H
5

20750012

1.14 125K

ALZ 1358
120 KcaL/m
4a0c
-12.5"°
+4,50¢
+7.377
960(’
106°¢

54, 50¢
612

1. 74KK/H
5

220/50 Nz

1.14 125K

t

ThO .

-8 -
{
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lRA" P‘]UYA [m. « EX. GENERAL STEEL »

( Public doint Stock Co.)
The Leading Masolacturer of Refrigerator, Freerer

and Alnminim Profile

COMPARISCN TABLE oI A KEFRIGERATOR

AND RIZ SYSTEM IN CYCLING PERFORMANCE TEST.

CRFORMINCE

Qur Rel :
Date :

KRESULT OF

DESCRIPTION

GOLL SR

TECHAMSIH

COMPRESSOR MODEL
CONPRESSOR CALACITY
AMBIENT TENPERATURE.
EVAPORATUR AIR TEMP.
CABINET MEAN TENP.
CRISPER MR TENP
COMPRESSOR SHELL TEMP.
CONDENSER INLET TEMP.
CONDENSER OUT LET TEMP.
PERCENTAGE OF WORKING
POKER CONSUMPTION
THERNOSTAT IUSITION
VOLTAGE AND FRI

AMLER AND WATTS

NR3Z LALG
118 KCAL/N
,13(‘!'

_1201'
+3.1°0°

8OC

28. 307
107,877
55.50C

613

L TARK2 00
3

220/50n2

1.14 120K

caz

115 LCALAN
l_-}n('
-1z.20°0
+4.39¢
$7.37°
gaﬂf‘

1010°

547°

3%
1.80KW/2 11
J

220/50 Nz

V125 W
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“‘M P(llIYA l}(l « EX. GENERAL ;TBEL: 0

(Public Joint Steck Ga.)
The Leading Ranufactorer of Refrigerator, Freerer
and Nemiiem Profile Our Rel .
. Date :
COXCLUSION:

ACCORDIXNG TO THE TEST RESULTS XD PERFORMANCE OT THE UPROTOTYTES

COMPERING WITH THE STANDAKRD REDESIGNIKG AND SELCTING  OF COMIUNENTS
ARE RIGHT. THE MODIFICATION OF REFRIGEKATOR OF R12 TO K1344 SYSTEM
ARE S FOLLOW.

I - INCREASING CAl'E LLJRY: TUBE LENGTIF BY 10 PLECENT.
- CHAXGING DRILE TU DESICCANT YH2
- CHANGIXNG CONIRESSOR

L}

- o

- USING K1343 15X LESS CHAKGE
~ CHANGING EVAPORATOR VOOR FOR REFKIGERATOR
G - CHAKGING MEAT TRAY FOR REFRIGERATUR.

<y

AS THE PROTOTYPES HAVE BEEN DONE AND EQUIPMENT HAVE DBEEN ARRIVED
AND INSTALLED THE TRODUCTION LINE WE ARE KLADY FOR TRIAL TEST. THE
PRODUCTION WILL START AS SOON AS WE RECEIVE COMPRESSOR FROM ABROAD.

THE WORKER IN PRODUCTI 0.\(i LINE HAVE BEEN TRAINED IOW TO ASSEMBL
COMPRESSOR AND DRIER WITH USE OF HNFC 134A. OIL USED IN TIHE
COMFRESSOR 1S LSTER OIL h'll( Ci IS VERY SENSIBLE TO HUMIDITY AND
MOLSTURE THEREFOR MORE CARE: lIAS TO BE TAKEN IN THE FRODUCTION LINE.
HFC 1344 IS MORE lll'GROSCOPlSTIC TUAN CFC 12, THE SOLUBILITY OF WATER
i~ HIFC 1344 IS 2800 I'TM AT 4".’98. 15K WHILE IN CFC12 IS 90 PPN.

THE AMOUNT OF VACUUM IN THE SYSTEM MUST LE MORE THAN R1Z SYSTEN.

i
I

i - 20 -
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IRAN POUYA 0. «ex. cenra srees.
(Poblis Joint Steck Co.) ;

The Leadmg Ranslacturer of Refrigeralor, Freerer :
ol Nowinion Pole Ous il - f

Date :

RECOMMEXDATIONS:

IRAX POUYA COMIANY IS ONE OF THE FIVE COXNCANY IN IRAN  WHICH HAVE ‘
SIGNED THE CONTRACT ®ITH UNIDO FOR THE [I'VOJLCT OF IMASE OUT CFC
GASES IN REFRIGERAIGR INDUSTRIES IN IRAN. WE ARE GLID THUAT KL ARE
CRRING OUT THE I'ROJECT SUCCESFULLY 50 FOR.

KE AKE [N PROCESS OF PURCHASING THE CONPONENTS  WHICH, ARE NOT
FRODUCE IXN IRAN FOR PRCDUCTION OF KREFRIGLRATOR AND FREEZER IX

FRODUCTION LIXE. :

KE ARE MNOPPING IN NEAR. FUTUEE THE PRODUCTION LINE NILL BE

@ cmevemms e o w1

CONPLITLY CHANGE FROM RI12 TO; RI3A.

i
T
H

THIS CONTRACT GAVE US OPé’ORTUNI TY TO REDESIGN OUR PRODUCT IN
DIFFERANT METHOD AND OPTIMIZING THEME TO REACH THE STANDARD LEVEL.

i

THERE ARE DIFFERANT METI!O):) OF CALCULATION. SOME MANUFACTURER [I'AVE
I

THEIR OWN METIHOD AND MOSTLY l'«'SE EXPERIMANTAL WAY.

KE HAVE USED ASHRAR METHOD WHICH IS MORE ACCURATE WAY OF
CALCULATION USUALY UNIVERS! T} ES AND RESEARCH CENTERS USING ASHRAE.
WE RECOMMEND THAT ASHRAE METHOD OF CALCULATION IS BEST TO USE IN
THIS PROJECT. l

- 21 -
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IRAK POUYA CD. «ex. ceneraL sTEEL»

( Poblis Joint Stoek Co.)
The Leading Mamsfacturer of Refrigerater, Freerer
and Numinion Profile | Our Rel .

SONI COMNPRESSOR  AXD  KRelRIGERATUOR  MANUFATURER N ELUROPE HAVE |
SELECTED HADROCARBDUNS SPECIALLY 150 SBUTAN 5001 A5 REFRIGLRANT AND
THEY HAVE CHANGED THELE UEODUCTION LINE [I'RODUCING  RETRIGERATOR  AND
COXIRLSSOR WITH R GUCA.

KE RECONEND THAT KL DONOT CUSENTRAT ON HFC 13i%t AS REIRIGERANT
ONLY BUT WE KOKK ON K 6003 KHICH HAVE SOME ADVANTAGE ON K134A.

IN THE SECOND PART OF PROJECT WEICH AKE  ABOUT MIKING TROTCTITES
AND TESTING THEME FOR ’.\s’(,;TI ONALITY AND FPERFORMANCE. KE RECOMMEND '
THAT THE PROTOTYFES MAST BE MADE KITH USING COMPRESSOR  FROM '
DIFFERENT MANUFACTURE AND ll"I'.' NISH KE HAD ENOUGH TIME TO TEST TIEME
IN THREE DIFFERENT AMBIENT TEMPERATURE 18°C , 3z0¢ | jgoc,

'

THESE TESTS WILL HELP US THAT WHICH COMP'RESSOR IS MOST SUITABLE i
FOR OUR REFRIGERATOR AND FREEZER.

ALL THE FPROTOTYPE [iA i:E BEEN TESTED IN HOT ROOM KITH POOR ’
FACILITIES. ! |
!
WE RECOMMEND THAT UNIDO éCOULD DESIGNATE A BUDGET FOR EQUIPTING
HOT ROOM WITH ACCURATE FACI%LI TIES.
i
IRAN POUYA COMPANY WOULD LIKE TO TAKE THIS OFPARTUNITY TO THANKS !
UNIDO, MR. MALAYERI, MR. NQI!'OTNY AND MR. DBANAFSIEN THAT HELFED US
TO CARKY OUT THIS PROJECT. !
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IRAN PuuYA cu. « EX. GENERAL STEEL»

(Peblic Jomt Stack Co.)
The Leadiey Narmfasturer of Refrigerator, Freezer !
“" .o m . Our Ref :
Date : ;
REFREYCES @

="

) DEUTCH STANDILDS RIN 8930 FOR REFRIGLRATCR.

ty

) 150 7371 FOR NHOUSLHCGLY LLIRIGERATING APDIaNCES.

(X

) INSTITUTE CF STANDARDS AND INDUSTRIAL RESERCH OF IRAN ISIRI 254 |
FOR HOUSEHOLD REFRIGERATORS. i

1) ISIRI 2182 FOR HOUSEWOLD FREEZER AND FROZEN FOOD STORAGE
CABINET. : !

4

(5}

) ASHRAE FUNDMENTAL HAND BOOK.
;

6 ) ASHRAE APPLICATION HAND BOOK.

7 ) PRINCIPLES OF REFRIGERATION FROM ROY J.DOSSAT.

8 ) HEAT TRANSFER J.P.HOLMAN!

1
'
H

9 ) DAEWOO ELECTRONIC TECINICAR REPORT.

10) DANFOSS TECHNICAL REPORTJ;

i i
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DAEWOQ HFC - 134a Compressor

1. Description of HFC-134a (CH,F-CF;, 1,2,2,2 - Tetra fluoro ethane)

(1) Toxicily

HFC-134a s a chiorine-free fluorinated non-ozone depleting
refrigerans.

It is non-loxic, non-flammable, and non explosive.

its AEL(Acceptable Exposure Limit) level is 1000 ppm.

{2) Purity

There may be impurites in the HFC-134a as the residues in the
manufacturing process(R114, Ri14a. R124, etc). The main concern
of these impurilies is the effect of chlorinated residues on the capillary
tube. Therefore more than 99.95% of purity must be secured.

(3) Hygroscopicity
HFC-134a is more hygroscopistic than CFC12. The solubility of
water in HFC-134a is 2800 ppm at 298.15K while in CFC12 is 90

ppm.

(4) Miscibility with Lubricant

It is desirable that the relrigerant and lubricant are completely
miscible over the range of expecled operating pressure-temperature
conditions for the safe oil-return from condenser fo compressor.
Mineral oils are not suitable as Ilubricant with HFC-134a due 10
insufficient miscibility and lubricity.
Polyol esler is miscible with HFC-134a although not all over the
region but within the operating condilions.
Fig. 1 shows lypical miscibilily diagram of polyol ester with
HFC-134a.

&,



DAEWOOQO HFC - 134a Compressor

(5) Stability

The stability of HFC-134a with metals and lubricant is evaluated
by the sealed glass tube tests.

Tests were conducted at the 175T conditions for 21 days with the
presence of steel. copper. aluminum, and ester oils. Gas samples

were analyzed by gas chromalography and no indication of
HFC-134a decomposition was observed.

(6) Compatibility with Desiccant

XH-7 or XH-9 is recommended. f not, decomposition of
HFC-134a may be proceeded.

2. Description of HFC-134a Compressor

(1) Capacitly

Due 1o the differences of thermodynamic properties between
HFC-134a and CFC12, about 10~15% capacity drop is experienced
at -23.3C (-104°F), and 20~30% at -30T(-22°F) without any system
modification.
This capacity drop has been compensated by the improvement of

compressor design. {Improvement of volumetric efficiency, improvement
of suction gas passage.)

{2) Material Compatibility

The compalibilily of various commercially available motor
insulating film, magnetic wire, plastic materials has been evaluated and
only suitable malerials are selecled.




DAEWQQO HFC - 134a 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).

POEs can absorb moisture very quickly from the ambient air. The
saturation level is approximately 1000 ppm, compared to 20~ 100 ppm

for mineral oils. Fig. 2 shows hygroscopicity curve of POE and mineral
oil.

Therefore il 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 Ilimit of
compressor afler opening the rubber caps is 10 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 R12. Somelimes, 10
~15% increase of condenser size is recommended. Mineral oil or

similar process oil coated on the inside of pipe must be cleaned prior
o use.

(2) Refrigerant charge size
The refrigerant charge size of R7134a refrigeration system is
about 10~20% less than that of R12 system .

Excessive charge may cause mechanical failure during flooded start
condition.




DAEWOQ 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, 10~ 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 admitled. '

The compatibility of each process material must be checked through
sealed tube test.

(6) Refrigerant Charge

The R134a refrigerant must be charged with R7134a charging
machine. Sealing material must be compatible with R7134a. If the
charging process be done wilh R12 system, R12 residues remained in

the sealing material may penetrate into the R134a relrigeralion system
to be a unacceptable chlorinated impurity.

(7) Vacuum and Leak Deleclion

As the molecule size of R134a is smaller than thal of R12, R134a
will tend to leak more easily than R12. Additional care is needed is

pipe welding. Maximum zcceptable system moislure is 100 mg.

LN




DAEWQOQ HFC - 134a Compressor

Evacuation to 0.3~0.5mmlg is recommended. Leak detection must

be done with proper R134a leak detection equipment.
POE is hydrolyzed at very 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
\\ wilh air with N, wih R134a
1
TAN 0.20 0.03 0.03
| e .

* TAN - Tolal Acid Numbor [mgkOH/g]

lest condition : 130C X 10 days
moisture level : 1000 ppm




10
0
-10
v o
w -20
) 14
2
= 1 Phase
w
[«
1 ﬁ -30
-40
/_' ‘\
ol / N
2Phase
b
-60 R . R . .
0 10 20 0 40 50

OIL WEIGHT PERCENT

Fig. 1 Miscibility of HFC - 134a in Polyol ester

60




WATER CONTENT (ppm]

300

200

100

POE| / &

Minéral Qil

10 20 30 40 50 69 70
TIME [Min]

Fig. 2 Hygroscopicity Curves of POE and Mineral Oil
at 60°C with 80%RH




3o

| '/wc 20°¢;

N
[=]

HFC-134a SOLUBILITY [wt%)]
g
(%)

10

0 2 4 6 8 10 12
PRESSURE [kg/cn2G]

Fig. 3 Pressure-Solubility Diagram of HFC-134a with POE

.‘.'\




Hoechst Refrigerant

R 134a

Substitute for R 12
in refrigeration engineering

Current position

With regard to the ecological compatibility of chlorofluoro-
carbon refrigerants there 1s a fundamenial dfference in

the behawviour of the hydiogen-fice perhalogenated chloro-
flivoracarbons and the hydrogen-conlaining pa-hally
halogenated chlorofluorocarbons. The following abbrevia-
tions have come into general use in classifying the chioro-
fluorocarbons into individual subgroups:

CFC: chiorofluorncarbons, perhalogenated
(no hydrogen atom in the molecule)

HCFC:  hydrochlorofluorocarbons
chlorofiuorocarbons, pariially halcaernaled
(one or more hydrogen aloms in the molecule)

FC: fluorocarbons, which contain only fluorine and

carbon in the molecule (no chlorine zloms)

HFC: hydrofluorocarhons
fluorocarbons, partially halogenated (rontain
hydrogen as well as fluorine aloms in the
molecule)

The major contribution 1o the azone problem comes from
the CFCs. Because of the high chcmical stab'ty of these
products they persist in the almosphere for a long period

of tirne, and so theorelically the enlire amoun!s released can
d fluse inlo the stralosphere and interfere with the ozone/
oxygen balance. Longlerm persisience in the aimosphere
coupled with accumulation there is also respansible for the
high greenhouse polential of these compounds.

Although FCs contain no chlorine atoms and consequently
do not affect the ozone layer, therr greenhouse patanfial is
high because of their very long persisience in the aimos-
phere.

Hoechst is therefore concenlrating on HCFCs and HFC s as
subslilutes, in other words partially halogenated compounds
with considerably shorter persistence in the atmosphere.
The ozone depletion pofential of the 1HCFCs is enly a fraclion
of that of the CFCs (HFCs are chlorine-free and have no
ozone deplefion polential), whilst HCFCs and HFCs will at
least conlribute substantiatly less fo the greenhouse effect.

Requirements of rcfrigerant substitutes

By taking a closer fook at the requirements profile of refrige-
ranis # can be scon that sutbstilutes for perhalogenated
chloroflunrocarbons r.an come only from this class of com-
pound, bt for the reasons discussed above the products
musi be only parially halogenaled, i e they must contain
hydrogen. The requirements profile of refrigerants comprises
the following points in addition to acceplable ecological
properhes:

- non-flammg:bibly

- aoad physiologrcal p:cperties

- chesweal and thermal sigbiity

- appropnale physical and thermodynamic properties
- mschily weth lubricants

= ndustegdl s cle proclcton

~ reasorable seling prce

Morn a whole <eries of producis investigaled the choice
has been narowed dovin so far to HCFC 123
(ch-hiarotreflye rocthanc) as a substitute for R 11 and

HEC 1343 (It=alluorethane) as a substitute for R 12
becatise the physical and thermodynamic properties
currentty known are very similar 1o those of the two refrige-
1anis they are inlended lo replace.

HFC 227 (beptaflucropropane) was ancther product

invesigated in the scarch for a substitule; this is a refrigerant
that can eplace both R 12 and R 114 in some applications.

Hoechst
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of the substitute HFC 134a

Chemical formula
Chemical name
Molar mass

Bosding pow at 1.013 bar

Critical femperature
Crilical pressure (abs)

Cribical density
Density of kquid
a 20°C

at 40°C

Density of saturated vapour
at 20°C

at40°C

HFC 134a

- CH.F-CF;
- 1.1,1.2-letrafluocoethane
g/mol 10203

°C -265

°C 10115
bar 4064
kg 0508

kg/i 1.226
kgl 1147
kg/m? 2791
kg/m3 5027

A vapour lable for HFC 1343 (wel vapour range) calculaled on the basis of measurements of the critical data, the vapour
pressure curve and the density of the bosling hquid 1s Given at the end of this data sheet.

Thermodynamic properties

Comparative refrigerating circuil calculations

Because R 1342 has similar physicat and thermndynamic
properties to R 12 # vill becorne a substitute of major
imporiance in refrigeratinn engineering fctmwing the with-

drawai of some CFC refngerants.

A comparison of the thermadynamic preperties cf the tvo
refrigerants is made on the tasis of four mam r¢ingeraling

variables:

compression ratio

volumelric cooling capacity
compressor discharge termperature
coefficient of perdormance

p./Po
Qsm
te

Ex

Table 1 lists these four variables for the folicwing aperaling

conditions:

evaporaling leinperature:

~ condensing lemperature:

- sucfion vapour superheating:

~ liquid subcooling:

Table 1:

R134a

b P/ Po Q> m

°C - kJ/m?

-25 95§ 748

-20 763 942

-15 6.19 1176

~-10 505 1455
-5 4.17 1785
0 .. .34 _2/a

-25100°C
40°C
10K
5K
tg 1A%
oC -
594 28
577 32
565 37
584 42
545 49
537 58

Figs. 1 -- 4 show the cycle calculatons m graph form.

The compression ratn p-/p, is higher in the case of R 134a
cycies, who-cas the volumelne coolng capacty

inc -oas:ngly approaches that of R 12 as the evaporaling
tempe:rature nsos. The coeflicents of performance are
roughly comparable.

The compressor discharge temperature under alt ope-aling
condilions investiaaiad was generalty somewhat lower than
Ihat of R 12. Whilst the compressor discharge lemperaturz in
R 134a cycles is lower, R 1344 can also be observed 1o have
a volumelric cochng capacity on average up 1o 1096 lower

at low nvapmoraling iemperafures. Results oblained by
comprassor mamifacturers have shown thal disadvaniages
in terms of energy consumption are not likely if the com-
pressor s adapied accordingly and the circuil is oplimized.

R12
L P.7Ps Q.m | fe ek
°C - kJ/m? °C -
-25 7.78 8272 626 29
-20 637 1012 608 33
-15 527 1235 593 a8
-10 439 1495 579 43
-5 368 1/97 566 50

0 31 2146 556 58
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Materials
Melallic materials

R 13423 15 similar 1o R 12 i thai it 1s conapatible vtk 3t melals
and melal alloys  dmmonly used in machine and ¢ np-
men! manufacture. Only zinc, magnesium, lead 2n7 alu-
minium alloys with more than 2% by mass rnagnesium
should be avoided.

Slorage lests with moist refrigerant showed gnod <'ability 1o
hydrolysis and ne corrosive attack on metals such as ferafic
sleel, V2A slee!, copper, brass and alurrinmium.

Frg 3 Compressor discharge tempersture
°C

f

/0 /
/--R134a
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Fig. 4 Coefficient of performance
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Elaslomers

Pz epu ctedd na problems are encourntered in soleching an
elaomer lor the chlonne-free R 134a.

Rrtngerant ho~es sutable for R 12, 1or instance those used
N car ar-condimoning unils, are not sudable for parhally
hatrgenatad refrigerants such as R 134a (and also R 22)
because thew difusion characlensiics are difierent.




ASTM Polymer Regrstered Change Amount Change
* abbrewi- trademark N Mass of extract m length

abon n o n % in %

R Butyl rubber -1.1 0 0

NBR Acrylonitnilebutadiene rubber *Perbunan -04 0 0

CR Chloroprene rubber * Neoprene -06 0 0

FPM Fluonnated rubber “viton 73 01 108

NR Natural rubber -06 0 0

ARertreatment ol specimen: dned for 1 baur at 50°C
ARedreatment of extract:  dned for 24 hours at 100°C

Lubricants Fig. 5 Mixing diagram for R 1342

R 134a is virlually immiscible with conventnal refngeration A
osls based on mineral il as well as with some synthelic
hubricants such as alkylbenzenes. ¥ the use of a lubncant
thal is readily miscible wath R 134 a 1s required, the only
suttable products are synthetic compounds. This applies
equally lo the other chlornine-free HFC relnigeorants.
Polyglycols (PEG). for cxarnple, hawe adequaie miscibihty
and are produced on the industnal scale in a range of
wiscosities - albert for other apphcations. Polyalycols
based on propylene oxide have mixing gaps as a function
of their wiscosity in the lemperalure range from about
4 60°C upwards (see fig. 5). Low-viscosty polyalycols
with viscesibes of less than 20 mm?/s at 50°C are almost TTHIT.
completely miscible. 'i!;f!:i?‘lm §
I H

: ”Il Esters mixing gap
, ||l|||
glycols owing to their extremnely hygroscopre nat-se, f} !I |
because foo high a moisture content in the polyalycol I b ﬂl
coupled with limited thermal stability can cause matenal e —_—
problems.

!
! !l Polyglycols mixing gap

Temperalura °C

Howsever there appear 10 be hmits 1o the use of the poly- !

C..- % by mass oil
Ester cornpounds evidentty do not have thesn drsadvaniages

but al high viscosdies have increasing mnang gaps n the
lower temperaluze range (see ig. 5). In the final reson
service life wear lesis detarmine the serviceabdity of 3
material as a lubricant Until R 1343 is produ-ed on the in-
dustrial scale suitable compressor lubricaivts can be
expecied lo be marketed for HFC refrigerants,

Thermal stability

Al the end of the Philipp 1est in accordance vath DIN 51593
{refrigeration oil based on nuneral oil heated in a U -tube
together with refngerant over a penod of 9 hours 1o 250°C)
no fluoride ions were defeclable i the refngerant. The oil
was as clear as at the heginning of the fest. The Philipp fost
is therefore regarded ac ha.ng been panaed, (115 also
passed by R 12.) The therma! <tability of HI-C 134a

appears lo be higher than that of R 12,

—~ . e " ampare @ m gmreae




« Vapour table for the wet vapour range -

. Tem- Pressure Speci volume Density Enthalpy Heat of

Enropy
perature of ot ol ot of o’ vapon;. of ol
boind vaoowr harrd vapous lepny 300U aron b nd vapour
t 4 v v e e h L 4 Ly s
C bar I/\g 1" | Tl ] kg"m‘ | B Y k! 'I-; bJ'ka U’} K U"‘g 1%

-6€ | €.163 {€.679 1c52.08) 1.47 C.25¢) 126.54 29¢.B4 | 233.3C [ €£.6984 1.793@
-59 1 €.174 | c.680 09]1.41] 1.47¢ 1.009} 127.64 3€C.4° | 332.83(C€.7C25 )1.7909
~58 | ¢€.)85]e.652 935.821 1.467 1.67¢! 126.74 361.13 | 232.30 {¢c.7067 ).7888

=57 | €.197 jc.683 BEZ.Gl| :.464 1.134§ 122.85 361.72 | I3i.¢3{ec.7138 1.7868
-56 | €.209 | C.684 6§32.7¢} 1.461 1.2C1} 13¢.96 362.43 | 231.47 | €.7189 1.7849

=55 | €.223 | ¢.686 TBE.611 .45¢ 1.271] 132.06 353.85 | z31.0C ;€.724) 1.7E30

-54 | €.236 [ C.667 TL3.51) 1.456 1.345}) 133.2¢ 3€3.72 | z3¢.53(€.37292 1.781)

=53] e.25) |e.eee z.19) 1,433 1.422) 134.32 364.37 | 23¢.051@.7343 1.7793

-52 ] €.266 | C.€29 6€2.43] 1.45]) 1.5C31 125,45 3€S.€2 | 229.57 1¢.7294 ).7775
1.448

-51 | e.2e2 |e.691  €3c.e5 1.567| 136.5¢ 3€%.67 | z29.e0 | c.7445 1.7759

~56 | €.299 | €.692 $9¢€.88| 1.445 1.6751 137,72 36€.32 | 228.60 | €.7496 1.7740
-49 | €.316 | C.693 S65.77] 1.442 1.767| 136.86 36€.96 | Z2€.1¢ | €.7547 1.7723
=48 | £.335 | ©.€95 €3€.57] 1.440 1.864| 14c.01 367.6) | ZZ7.6C {€.7598 1.7707
-47 | €.254 je.€96 S502.15%1 1.437 1.964| 141.16 36£.26 | 237.1e | €.7649 1.7€91
-46 | ©.374 | €.697 482.371 1.434 2.8€9| 142.32 36€.9) | Z2€.50 |E.7708 1.7675
=45 | €.396 | e.€99 432,141 1.43] 2.176) 143,48 369.55 | Z26.€8 | C.7751 1.7668
-44 | €.416 |e.7eQ £3€.34) 1.428 2.2921 144.64 37C.2C ; 223.56 !€.7862 1.7845
-43 | e.44) |e.78] 414.88| 1.426 2.4]2? J45.81 37C.84 ; Z23.€3'@.7653 1.7630
=42 | €.465 |¢€.703 394.67] 1.423 2.5341 14£.98 371.49 | 224.5) !9.7903 1.7616
-4) | €.490 | e.704 375.62; 1.42¢ 2.662 14E.16 372.13 | 223.97 €.7954 1.76@2

-40 | 6.5)6 | £.786 357.66| 1.4)7 2.796| 142.34 372.76 | 222.44 |¢.8005 ).7588
-39 | e.544 {¢.787 34C.72| 1.414 2.9351 15€.53 373.42 | z22.89 |[e.8ES6 1.7575
-38 | e.572 {c.708 326.73) 1.432 3.€72)| 15).72 374.€7 | 222.35}e£.3106 1.7562
-37 | e.6e2 {e.710 3¢9.63) 1.409 3.230| 152.91 374.7) | 221.79 [€.8157 1.7549
=36 | €.£33 ;¢.71} 295,361 1.406 3.386} 154.11 375.35 | 221.2¢ |€.5288 1.7536

-35 ] €.666 |€.713 281.871 1.403 3.548] 1:55.32 375.99‘ 228.67 {¢.8258 1.7524
=34 | €.€99 |€.7)4 262,121 1.4ecC 3.7)6) 156.53 376.€3 | 22C.1¢ .¢.e309 1.7512
-33 ] e.734 [e.716 257.e5] 1.397 3.89€| 157.74 377.27 | 219.%3 ;¢.£359 1,75@)
=32 €.778 |€.717 285.621 1.394 §4.C7) | 158.96 377.9]1 | Z1E.9% l¢.84)@ 1.7489
-3) | €.888 |€.7)9 234.8¢| 1.291 4.259 16C.18 37€.%4 H-N £.8460 1.7478

NN
1t

[VIaRY

-30 | e.848 |e.720 224.%5) 1.388 §.453| 162.4¢ 372,18 { 217.78 le.esie  1.7467
-29 | €.888 [€.722 214.831 1.395 4£.€55] 162.62 379.82 ) 217.1€ |¢.BS6] 1.7456
-28 | €.931 {€.723 205,61 | 1.3€3 4.864| 1€3.87 38€.45 | 21€.58 j¢£.86)) 1.7446
~27 | €.975 |e.725 19€.86 ] 1.389 5.080| 1€5.1¢ 381.@8 | 215.98 l¢.8661 1.7436
=26 | }.020 ;€£.726 18E.56 | 1.377 5.3¢3, 16€.35 381.71 | 215.37 [¢.8712 1.7426

=25 | 1.067 jC.729 18C.67 1 1.374 5.835} 167.52 382.34 | 234.75 iC.E762 1.74)6
-24 § 1.116 |€.730 17218 3.3 £.774 | 16E.84 382.97 | 2i5.13 i¢.eQ12 1.7406
=23 | 1.167 {€.73) 16€.06 | 1,368 €.€22 17C.1¢ 3EZ.6€ | 2:3.5C ip.emE2 1.7297
-2 1.220 1€.723 18C.28 ] 1,365 €.27€1 171.36 384.23 | 2;2.87 '¢.8912 1.7388
~2] 1.274 1€.734 152,841 1,362 €.543| 172.62 384.85 | 272.23 p.p962 1.7379
=2¢ | 1.330 {e.736 14€.71 | 1.2%9 €.816 )73.88 395.48 | 2§1.5%9 i¢.oe12 ).7370
=19 | 1.389 [e.738 14C.87 ] 1.25 7.€99 | 175.16 38€.108 | 2)C.94 |¢c.9962 1.7362
~18 | 1.449 {€.739 125.3) | 1.253 7.390 ! 17€.43 3%€.72 | 21C.2¢ le.0112 1.7254
=17 | 1.51) |c€.741 13c.08) | 1.349 7.692| 177.7) 387.34 | 209.63 g.9162 ).7345
-i6 | 1.575 1€.743 1264.96 | 1.346 £.802] 3J78.99 387.95 | 20£.96 lg.9231 1.7337




Vapour table for the wet vapour range

Tem-
peratine

Pressure

1.642
1.71
1.78]
1.855
1.938

2.008
2.088
.17
2.256
2.344

2.435
2.528
2.624
2.723
2.825

2.929
3.037
3.147
3.261
3.3717

3.497
3.620
3.747
3.876
4.010

4£.146
4.286
£.430
4.577
4.728

£.883
5.042
5.204
5.371
5.54)

5.716
$.894
€.077
€.264
€.456

€.6€5]
€.852
7.5
7.266
7.480

Specific volume
ol ol
bqued vapour

v v

I’kg /g
€.744 12€.15
€.746 115.55%
€.748 111.17
€.750 186.929
€.751 122.99
e.7s3 00.17
€.755 ©3.52
e.757 cZ.03
€.759 gc.7¢
c.76e €5.51
8.762 £2.45
¢.764 79.53
€.766 €.73
€.768 74.04
8.770 7).47
6.772 €2.0]
e€.774 6€.65
€.776 64.38
€.778 €2.2]
€.780 6C.12
€.782 5€.11
€.784 5€.19
e.786 54.34
2.788 £2.56
€.790 5C.86
8.793 £9.22
e.795 £7.64
e.797 45.12
€.799 84,66
e.8e2 £3.25
¢.804 4).89
€.806 4C.c%9
e.808 20.33
.81} 32.12
¢.813 36.95
e.8le 32,83
¢2.818 .74
.82} .69
e.823 32.08
C.B26 3.7
¢.828 3C.77
e€.£3) 22.86
C.£33 2%.98
e.E36 2£.13
£.8239 27.3]

Oensity

of ol
baad NADOUS

p o

kgl kg/m®
1.343 8.323
1.340 £.€54
1.337 g.005
1.334 9.347
1.33) 9.710
1.328 je.ess
1.325 1e.4%9
1.321 1¢.866
:.318 11.274
1.315  1}).6€95
1.312 12.128
1.369  12.574
1.365 13.033
1.362  13.505
1.299 13,991
1.295  14.49]
1.292 15.0805
1.289 15,833
1.285  16.¢76
1.282 1€.634
1,279 j7.287
1.275  17.797
1.272  18.482
1.269 1o.¢24
1.265 19,663
1.262  2¢.319
1.258 2¢.002
;.28 21.684
1.251 22.394
1.248 23,122
1.244 23.870
1.24)  24.637
1.237  25.425
1.233  26.233
}.232 27,861
1.226  27.012
1.222 28,784
$.219 20,672
1.215  3¢.996
1.2]) 31.536
1.207  32.5()
1.204  33.49¢
1.200 34.s0%
1.196 28,545
1,192 36.€1)

Enmamy

ol

hqui
h
sJ/kg

18c.28
181.57
182.86
184.16
185.46

186.76
18E.¢7
189.38
19C.7¢
192.¢2

193.34
185.66
195.99
197.23
19€.66

20c.0¢
201.34
2G2.€9
204,24
2¢5.39

206.74
20€.10
20°.46
21¢.83
212.2¢

213.57
214.94
2}€.32
217.70
2]9.¢8

228.46
221.85
223.24
224.64
226.04

227.44
22€.84
23¢.25
231.€5
233,87

234.48
“1: 99
237.32
238.75
24¢.17

ol
vapout
h-
kJRg

388.57
389.18
389.79
39¢.40
39].0]

391.62
292.22
39:2.82
393.42
394.02

94.62
5.2]
5.80
€.39

3
39
30
3
396.98

9
9

397.56
39€.14
39€.72
Jog 30
299,87

40€.44
401.¢]
401.58
4€2.14
402.70

403.26
4¢:3.8]
404.36
404,91
405.46

406.00
406.54
407.08
487.6)
408.14

408.66
40¢2.)9
402.70
41¢€.22
41€.73

411.24
411.74
412.24
412.74
413,23

Heat ol
vapong-
aton
r

hJikg

208.29
207.62
206.93
206.25
225.55

2045.85
204,15
203.44
202.73
£-.80

201.28
28C.55
109.8]
10¢.06
19€.3]

197.56
19¢€.8¢
1e€.e3
195.26
194.48

186.38

185.54
184.69
1€3.83
182.97
182.1¢0

181.23
180.35
179.46
17€.56

77.66

17€.76
175.84
174.92
173.99
172.05

Entropy

of
bquad
s

KIfkg - K

£.9261
€.931]
©.9360
€.9410
£.9459

€.o509
€.9558
€.96cE
€.9€57
€.9706

€.9755
e.°80e4
€.9853
€.°99¢c2
£.295)

l1.e00¢
1.06049
1.0097
1.2146
1.6195

1.2243
1.6291
1.2340
1.c388
1.8436

1.0484
lJ.es32
1.e580
1.0628
1.8676

1.0724
1.677]
1.€819
l.e867
1.€914

1.096]
1.1009
1.1C56
1.1)83
1.115¢e

1.1197
1.1244
1.329)
1.1238
1.1384

of
vapous

-
kJ/hg - K
1.7330
1.7322
1.7315
1.7308
1.7381

1.7294
1.5287
1.728¢
1.7274
1.7268

1.7261
1.7255
1.7250
1.7244
1.7238

1.7233
1.7227
1.7222
1.7217
1.72]2

1.7207
1.7202
1.7197
1.7193
1.7188

1.7184
1.7179.
1.7175
1.7117)
1.7167

l1.7163
1.7159
1.7155
1.7151
1.71147

1.7)43
1.7340
1.7136
1.7132
1.7129

1.7)25
1.7122
1.7119
1.7115
5.7M12




Vap;m; table for the wet vapour range

Vem-
perahure

t
“c

30
3]
32
33
34

35
36
37

39

Pressure

p
bar

7.698
7.922
8.156
8.384
8.622

£.865
2.113
2.367
2.626
9.89¢

ig.160
10.435
le.7)6
11.0€2
11.294

11.592
11.896
12.2¢5
12.521
12.843

13.17
13.505
13.846
14.193
14.547

14,987
1£.274
15.648
1€.828
16.416

16.81]
17.213
17.622
18.838
18.463

18.894
19.333
19.781]
2¢.236
22.699

2).170
21.649
22.137
22.633
23.137

Speciic volume
of of
hquid vapour
v 2
g | g
£.842 26.52
€.844 25.76
6.847 25.02
6.850 24.30
8.853 23.61
e.856 22.94
e.e59 22.29
€.862 2:.66

€.865 21.e5
£.868 20.46

€.87]
2.875 19.34
e.878 18.8¢
£.88] 18.26
C.885 17.78

£.888 17.29
€.892 16.82
€.e95 16.35
€.899 15.9]1
£.903 15.47
€.987 15.65
€.916 14.64

€.914 14.25
£.918 13.86
£.922 13.49

€.927 13.12
£.431] 12.77
£.935 12.42

€.940 12.89
£.944 11.76

£.949
0.934 11.13
€.959 18.83
£.964 18.54
2.969 10.25

£.974 2.97
£.980 9.7@
£.985 2.43
2.99] 9.18
€.997 8.92
J.oe3 8.68
l.e09 £.44
1.016 g.20
).e22 7.97
1.029 7.75

Density

of of
hqud vapour

o P
kg4l kg/m?
}1.188 37.7084
1.184 38.82%
1.18¢ 39.974
1.176  41.152
1,172 42.368
J.168  43.%98
1.164 4£.867
1.6 46.1€9
1.156 47.503
1.152 48.87)
1.147 5e.2713
1.143  s51.71
1.139 53,186
1.135 54.698
1.138 56.249
1.126 57.839
1.12] 59.47)
1.117  61.144
1.112  62.86]
1.188  64.622
l.1e3  66.432
1.698 68.285
1.094 72.)89
1.689  72.144
1.84 74.15])
1.679  76.212
1.674 78.329
1.869 8e€.505
1.064 82.74)
1.€59 85.€39
1.e54 87.401
1.849 89.831
1.843 92,332
1.238 94,985
1.832 97.554
1.627 10e.282
i.82) 1@3.e92
}1.e15 1@5.99¢
1.009 1@8.977
J.e@3 112.e60
2.997 115.242
€.991 118,529
0.985 121.926
2.978 125.439
£.972 13)29.075

Enthaipy

ol
Mqund
n
kJihg

241.6)
243.e4
244.48
24%5.92
247.36

24¢.81
25€.26
25).72
253.18
254.64

256.1)
257.58
25¢.6e5
26€.53
262.€2

2€3.5¢
2€5.0¢
26€.5¢
268.00
269.5]

271.62
272.54
274.¢7
275.60
277.14

278.€9
28€.24
281.80
283.37
284.94

286.53
288.12
289.72
291.34
292.96

294.59
296.24
297.90
299.57
303.25

3¢2.95
304.66
306.39
30e.14
30¢.90

of
vapour

h-
kirkg

413.7)
414.20
414.68
415.15
415.62

4)€.CE
416.54
417.0¢
417.45
417.89

418.33
416.77
4)2.2¢0
419.62
42€.04

42C.45
42€.85
421.25
42).64
422.€3

422.4)
422.78
423.15
423.50
423.85

424.19
424.52
424.85
425.16
425.47

425.76
426.05
426.33
426.59
426.84

427.09
427.3]
427.53
427.73
427.92

428.10
428.25
428.40
428.52
428,63

Hea of
vaponz-
aton
r

kJ’kg

172.11
17).16
17¢.20
169.23
168.26

167.27
166.28
1€5.28
164.27
163.25

162.23
1€1.19
16E.14
152.09
158.¢e2

15€.94
155.86
154.76
153,65
152.52

151.39
15€.24
J42.08
147.9¢
146.7)

145.5)
144.29
143.e5
14] .80
140.53

139.24
137.93
136.60
135.25
133.88

132.49
131.07
122.63
128.17
126.67

J25.15
123.99
122.00
12¢.38
118.72

Entropy

ol
saqund
-
k/vg - K
1.1431
1.1478
1.1524
1.157)
1.1617

1.1664
1.171@
1.1756
}.)18e2
1.1849

1.)895
1.194)
1.1987
1.2033
1.2679

1.2125
1.217
1.2217
1.2263
1.23¢9

1.2355
1.240]
1.2447
1.2493
1.2539

1.2586
1.2632
1.2678
1.2724
1.2771

1.2817
1.2864
1.291)
1.2958
1.3005

1.3052
1.3099
1.3147
1.3194
1.3242

1.3290
1.3339
1.3388
1.3437
}.3486

of
vapour

)
/g - K

1.7188
1.7)e5
1.7162
i.7098
1.7095

1.7092
1.7089
1.7085
1.7082
1.7079

1.7075
1.7¢72
1.70€9
1.70€5
1.7062

1.7e38
1.7€55
1.7¢5]
1.7047
1.7844

1.7040
1.7e36
1.70832
l.7€28
1.7624

l.7¢2¢
1.7015
1.7011
1.7006
1.7082

1.6997
1.6992
1.6987
1.6981
1.6976

1.6970
1.€964
1.6958
1.6951
1.6944

1.6937
1.6930
1.6922
1.6914
1.6906
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Temn-
“perajure

t
“c

75
76
77
78
79

80
8l
82
83
84

85
86
87
B8
89

A 9p

91
92
93
94

95
96
97
98
99

100
la]
161.15

Pressure

p
bar

23.65]
24.173
24.764
25.245
25.794

26.253
26.92)
27.499
28.087
28.685

29.292
29.9]0
38.539
31.177
31.827

32,487
33,1589
33.841
34.335
35.243)

35,058
36.688
37.429
36.183
38.949

39.728
4€.520
40.64¢0

Specihc vohsme

ol ol
haud vapous

v v
kg /g
1.036 7.53
1.044 7.3}
}.05) 2.1
1.059 6.90
1.268 €.€9
1.¢76 €.506
1.e86 6.30
1.e95 6.11
l.1es 5.92
1.116 5.74
1.127 5.56
1.139 5.38
1.15] 5.20
J.165 5.e3
1.179 4.86
1.194 4.8
1.211 4.5)
1.238 £.34
1.250 £.17
1.272 4£.00
1.298 3.83
1.327 3.65
1.362 3.47
1.4C5 3.27
1.46] 3.e6
1.544 2.80
1.742 2.37
1.97¢ l1.97

4 .

vapour tabie 1or the wet vapour range

Densty
of ol
haud vapour

e
kg/m®

e
kg/l
€.965
€.o58
€.951
€.944
€.937

132.840
136.744
14¢.795
145.00)
149.375

€.929
£.921
£.913
€.965
£.896

153.927
158.672
163.625
16€.803
174.225

€.887
€.878
£.869
£.859
€.848

179.915
185.900
192.209
198.881
2085.959

213.499
22]1.566
23C.246
232,649
249.924

£.837
£.82¢
€.813
¢.sae
£.786

€.77)
e.733
£.734
€.712
2.685

261.274
273.999
288.566
3085.774
327.219

2.648
€.574
@.508

357.299
422.387
507.500

Enthalpy
ot ol
hand vapour
b h-
e | *J'kg

311.68
313.49
315.3)
317.16
319.03

428.7)
428.78
4£2£.82
£2€.84
-$28.84

32¢.93
322.86
324.82
326.81
326.84

42€.8)
£28.75
428.66
428.53
428.37

33¢e.91
333.e3
335.19
337.40
339.68

342.02
344,44
14€.95
349,57
352.3])

428.17
427.93
427.€3
427.29
426.88

42€.4¢
£25.85
425.2]
424.4¢

523.5¢
255.20
35£.28
361.62
365,32
3€9.6€

422.55
421,32
4)2.82
437.95
415.4¢6

374.97
384.56
392.27

411.7¢
403.26
392.27

Heat of
vaponz-
aton
r
kJ’ka

117.e3
115.2¢
113.5])
111.68
109.8¢

167.87
1e5.88
1e3.e3
1e1.72

99.53

97.26
94.90

2.44
89.88
87.2¢

84.36
81.4]
76.26
74.80
71.26

67.36
63.04
5E.2¢
52.62
45.87

3€.83
18.7¢
e.oe

Tniropy

of
kquid

¢
KJ’kg - K

1.3536
1.2586
1.3637
1.3688
1.3739

1.379)
1.3844
1.3898
1.2952
1.4007

1.4063
1.4120
1.4178
1.4237
1.4298

1.4361
1.4425
}.4492
1.456)
1.4633

1.4709
1.479¢
1.4878
1.4975
1.5087

1.5228
1.5481
1.5687

ot
vapour

.
kJ/hg - K

1.6897
1.6888
1.6878
1.6868
1.6857

1.6846
1.6834
1.682]
1.6808
1.6794

1.6778
1.6762
1.6745
1.6726
1.6706

1.6684
1.6661]
1.6635
1.6606
1.6574

1.€539
1.6498
1.6450
}.6393
1.6319

1.6215
1.5981
1.5687
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Replaces CN.42.A4.02

Design

Electrical equipment

LST

HST

The TL-F and TL-G compressors have been developed especially for refrigeraling systems using
refrigerant R134a (CF,-CH,F).

TL2.5F and TL3F are designed for medium evaporating temperatures for use in domestic refri-
gerators without freezer compartment and similar applications.

TLAF, TLSF, TLS5F, TLS6F, and TLS7F are designed for low evaporaling temperatures for use
in domestic refrigerators and freezers.

The TL-F compressors are released for 220V, 230V, and 240V 50Hz mains and max. 38°C
ambient temperature {subtropical climate). The TLS-F compressors are released for max. 32°C
ambient temperature. With a 4 puF run capacitor the TLS-F compressors can be used in max. 38°C
ambient temperature.

TL3G, TL4G, and TL5G are designed for high evaporating temperwiures for use in liquid coolers
and dehumidifiers.

The TL-G compressors are primarily designed for use at 220V, 230V, and 240V 50 Hz mains.
At 220V 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 evaporaling temperatures in
cases of undervoltage where increased motor power is required.

The displacements of the compressors are the same as for the corresponding 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 R134a. 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 starting device for low starting torque (LST) requires a pressure-equalized system before
each start and a compressor standstill period of 5 minutes to cool down the PTC before a new
start.

The electrical equipment containing a starting relay and a starling capacitor gives the compressor
a high starting torque (HST) and the compressor can be used in refrigerating systems with

espansion valve or in systems 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.

CN 42 Ar oo March 1998
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Motor temperature

Refrigerant charge

- Delivery

Conversion from R12 to
Ri34a

C

The compressors have been released or 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 overioading the max. condensing temperature must
not exceed the following levels in the highest ambient temperature:

In the narmal operating range : max. 60°C
During peak load : max. 70°C

The compressors have been approved according to IEC 335-2-34 (CENELEC HD277 S1) 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 800 mm.

Nommally, the capillary tube shall 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 N, flow at 10 bar inlet pressure.

The same size of capillary tube as used for R12 can be used at high evaporating temperatures.
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 for R12 systems 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.

March 1995
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Application TL2.5F and TL3F are designed for medium evaporating temperatures for use in refrigeratcrs

without freezer compartment (cold cabinets).

TLA4F and TLSF are designed for low evaporating temperatures for use in domestic refrigerators
and freezers. .

TL3G, TLAG, and TL5G are primarily designed for high evaporating temperatures for use in hquid
coolers and dehumidifiers but they can a:so be used in refrigerators and freezers.

Technical data Evaporating temperature Voltage range
TL2.5F - TL3F 0°Cto-25C 220V : 198 - 254V, S50Hz
TL4F - TLSF : -10°C1to -35°C 240V : 216 - 264V, H0Hz
TLG-TISG : 15°Cto-30°C
Retrigerant Compressor cooling
R134a Static
Compressor TL2.5F TLIF TL4F TLSF TLIG TL4G TLSG
Appiication MBP MBP L8P LBP HBP HBP HBP
Capacity (CECOMAF) Watt 86 108 61 a2 222 269 346
Efficiency (COP) WW 1.1 1.1 0.77 .83 1.68 1.82 1.70
Capacity (ASHRAE) Watt 106 133 83 112 270 326 419
E:dency {COP) WW 1.36 1.37 0.99 1.07 1.96 2.13 1.97
,  vDisplacement cm'| 261 3.13 3.86 5.08 3.13 3.86 5.08
Motor type RSIR RSIR/CSIR RSIRCSIR
Motor size’ Watt 60 75 95 110 95 110 140
Locked rotor cur.’ LSTHST Amp. 2.y 2.8/45 32/47 41/59 3.5/48 4159 5.4/5.7
Cut-in current LST Amp. 7.0 75 75 8.6 83 8.6 97
Ol quantity cm’ 180 180 180 180 280 280 280
Weight without electrical equipment kg 6.7 6.7 6.7 7.5 6.8 75 75
Testing conditions CECOMAF ASHRAS
Evaporating temperature MBP : -10°C LBP : -25°C  HBP:5°C  MBP:-10°C LBP : -23.3°C HBP: 7.2°C » At half breakdown torque of motor.
Condensing temperatre 55°C $4.4°C 54.4°C
Ambient and suction gas temperature 32°C 32'C 35°C “ Measured after 4 seconds.
Liquid temperatur 55°C 2c 46°C
Dimensioned sketch
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Watt
Compressor Evaporating temperature "C
-35 -30 -25 -23.3 -20 -15 -10 -5 1] 5 72 10 15
TL2.5F 3 %6 47 65 86 110 137
TLIF 41 46 58 81 108 139 176
TG 28 41 46 59 81 109 141 179 222 242 270 323
TL4F 3 4“4 61 68 .74 107 137
TLAG 43 58 64 79 105 137 175 219 269 292 R4 386
TUSF 44 60 a2 91 110 144 183
TLSG 56 76 85 103 138 175 228 283 346 75 417 494
Liquid temperature 55°C
Capacity (ASHRAE) Watt
Compressor Evaporating temperature "C
-35 -30 -25 <233 -20 -15 -10 5 0 5 7.2 10 15
TL2.5F 38 44 57 80 106 136 169
TL3F 50 57 72 99 133 172 217 ]
TG 35 50 57 72 100 134 175 222 275 301 335 401
TL4F 38 54 75 83 101 132 169
TL4G 53 72 79 97 129 169 216 271 333 363 403 480
TLSF 54 74 101 112 136 177 226 B
TLSG 69 94 104 127 170 221 281 351 429 467 517 614
Liquid lempecature 32°C
Power consumption Watt
Compressor Evaporating temperature "C
-35 -30 -25 -233 -20 -15 -10 -5 0 5 7.2 10 15
TL2.5F 53 56 61 69 78 86 94
TLIF 64 67 74 85 97 110 123 .
TLIG 57 67 70 76 87 97 108 120 132 138 145 158
TL4F 58 68 79 84 92 106 120
TL4G 72 83 -e7 94 105 115 126 137 148 153 159 170
TLSF 67 83 99 105 116 134 152 )
TL5G 85 99 105 115 132 149 166 185 204 213 224 245
Current consumption Amp,
Compressor Evaporating temperature "C
-35 -30 -25 -233 -20 -15 -10 -5 0 5 7.2 10 15
TL2.5F 0.48 0.47 0.48 0.51 0.54 0.57 0.60
TL3F 0.56 0.57 0.59 0.61 0.64 0.67 0.70
TL3G 0.67 0.69 0.70 0.71 0.73 0.76 0.79 0.82 0.86 0.88 0.90 0.95
TL4F 0.61 0.62 0.64 0.65 0.67 0.72 0.76
TL4S 0.73 0.75 0.76 0.78 0.80 0.84 0.87 0.92 0.96 0.99 1.02 1.08
TUSF 0.72 0.75 0.79 0.80 0.84 0.90 0.96
TLSG 0.85 0.88 0.89 0.91 0.96 1.00 1.06 1.13 1.19 1.23 1.27 1.36
Tesfing condftions:
Cor.densing temperature 55°C

Ambient and suciion gas temperature 32°C
Static cooling, 220V 50Hz
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Appilication TLSSF, TLS6F, and TLS7F are designed for low evaporating temperatures for use in dc. vestic
refrigerators and freezers.

Tethnical data Evaporaling temperature Voltage range
-10°'C t0 -35°C 220V : 198 - 254V, 50Hz

240V : 216 - 264V, 50Hz

Refrigerant Compressor cooling
Ri134a Static
Compressor TLSSF TLS6F TLS7F
Apphication LBpP L8P LBP
Capacity (CECOMAF) Watt 9 105 118
Efficiency (COP) WW 0.85 088 0.88
Capacity (ASHRAE) Watt 127 144 162
Efficiency (COP) WW 1.09 1.15 1.15
Displacement cm’ 5.08 5.70 6.49
Motor type RSIR/CSIR RSIRCSIR RSIRCSIR
Motor size’ Watt 125 125 140
Locked rotor cur.’ LSTHST Amp. 5.0/5.9 5.0/5.9 5.4/5.7
Cut-in current LST Amp. 95 95 9.7
Oil quantity cm’ 180 180 180
Weight without electrical equipment kg 73 7.3 75
Testing conditions CECOMAF ASHRAE
Evaporating temperature -25°C -23.3C
Condensing temperature 55°C 54.4°C
Ambient and suction gas temp.  32°C 2C
Liquid femperature 55°C 32°C
220V 50Hz
* At half breakdown torque of motor.
“ Measured after 4 ssconds.

Dimensioned sketch
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Capacity (CECOMAF)

Power consumption

Watt
Compressor Evaporating temperature “C
-35 -30 -25 -233 -20 -15 -10
TLSSF 44 70 93 104 123 161 207
TLS6F 54 78 105 118 140 182 232
TLS7F 60 86 18 133 158 205 260
Liquid tsmperature 55°C
Watt
Comgressor Evaporating temperature °C
-35 -30 -25 -233 -20 -15 -10
TLSSF 54 86 115 128 152 199 256
TLS6F 67 96 129 144 172 224 286
TLS7F 74 106 146 162 195 253 1
Liquid wemperature 32°C
Wait
Compressor Evaporating temperature “C
-35 -30 -25 -23.3 -20 -15 -10
TLSSF 75 87 109 17 131 152 172
TLS6F 84 101 119 125 138 159 18t
TLS7F 95 114 135 142 156 180 205
Amp.
Compressor Evaporating temperature 'C
-35 -30 -25 -23.3 -20 -1§ -10
TLS5F 0.75 0.80 0.85 0.87 0.91 0.97 1.04
TLS6F 0.82 0.85 0.90 0.92 0.95 1.02 1.10
TLS7F 095 0.99 1.03 1.05 1.08 1.14 1.20
Testing conditions:
Condensing temperature 55°C

Ambient and suction gas iemperature 32°C
Static cooling, 220V 50Hz




Danftst 1

Appiication Compressor Displacement CECOMAF ASHRAE Code number
rsnge Cormpressor
. . Capacity coe Capacity coP
Cc cm Watt wwW Watt wwW
MBP Tn2sfF -~ 2.61 86 111 106 1.36 102G4200
2500 TL3F 313 108 1.1 133 1.37 102G4300
TL4F 386 61 0.77 83 0.99 102G4400
TLSF 5.08 82 083 112 1.07 102G45C1
LBP
.35 10 -10 TLSSF 508 93 0.85 127 1.09 102G4520
TLS6F 5.70 105 0.88 144 1.15 102G4620
TLS7F 649 118 0.88 162 1.15 102G4720
TLIG 3.13 222 1.68 270 1.96 102G4350
3010 15 TL4G 3386 269 1.82 326 213 102G4452
TLSG 5.08 346 1.70 419 197 102G4550
Testing conditions CECOMAF ASHRAE
Evaporating temperatur MBP :-10C LBP:-25C HBP:5C MBP :-10°CLBP:-233C HBP:72°C
Condensing temperature 55°C 54.4°C
Ambient and suction gas temp R»C r°c ’C
Liquid femperature 55°C xc 46°C

Electrical eciulpment Low starting torque

PTC starting device (6.3 mm spade connectors) 103N0011
PTC starting device (4.8 mm spade connectors) 103N0018
Protection screen for PTC 103N0476
Cord relief 103N 1006
Cover 103N2010
For 4uF run capacitor
PTC starting device (6.3 mm spade connectors) 103N0016
PTC starting device (4.8 mm spade connectors) 103N0021
High starting torque
Starting relay for : TL3F 117U6007
TL4F, TL3G 117U6009
TLSF, TLS5F, TLS6F 117U6004
TLAG, TLSG 117U6004
TLS7F 117U6000
Starting capacitor (60uF) 117U5014
Cord relief 103N 1006
Cover 103N2010
Mounting accessories Bolt joint for 1 compressor {1 bag) 118-1917
Bolt joint in quantities 118-1918
Snap-on in quantities 118-1919
DOuwnfoss can accent no resp ity for SITOrE W ¢ mmumam
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Compressors

Alternative Motors
for TL Compressors
220 - 240V

Replaces CN.42.C1.51

ARernative motors have been introduced ir the TLSF, TLS5F, and TLS6F compressors from week
8, 1995. From week 19 altemative motors will be introduced in TLS9F and TL4G compressors and
from week 20 in TL4AF compre: sors 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,
Comgpressor Main winding Start winding
Q Q
New Present New Present
- TLaF 28 243 14 142

TLSF 18.2 16 15.1 174
TL4G 18.2 16 15.1 17
TLSSF 18.2 16 151 17
TLS6F 18.2 16 15.1 17
TLS9F 18.2 16 15 1 17

The introduction of the new motors has necessitated new compressor approvals which means that
the following supplementary references must be used in connection with existing approvals,

Compressor New approvais Supplementary reference
TL4F DEMKO, VDE, BEAB, NF CCA-DE 8134
TLSF DEMKO, VDE, BEAB, NF CCA-DK $5-00584
TL4G DEMKO, VDE according t> IEC 335-2-34, sub cla'se 19.3 CCA-DK 95-01803
TLS5F DEMKO, VDE, BEAB, NF CCA-DK 95-00875
TLS6&F DEMKO, VDE, BEAB, NF CCA-OK 95-00875
TLSSF DEMKO, VDE, BEAB, NF CCA-DK 95-01804

The supplier code stamping for the alternate motor is "0".

Ab Woche 8, 1995, wurden alternative Motoren fir die Verdichtertypen TL S5F, TLS5F und TLS6F
eingefdhrt. Ab Woche 19 werden alternative Matoren fiir die Verdichtertypen TLS9F und TL4G und
ab Woche 20 fiir den Verdichtertyp TL4F einge’ihrt. Diese Motoren werden parallel zu den jetzigen
Motoren verwendet.

Die alternativen Motoren haben die selben Eiganschaften, wie die jetzigen Motoren, jecach die
Widerstandswerte weichen wie folgt ab:

Verdichter Hauptwicklung Hilfswicklung
{1 f2
Neuer Motor Jetziger Motor Neuer Motor Jetziger Motor

TL4F 28 24,3 14 142

TLSF 18,2 16 15,1 17

TL4G 18,2 16 15,1 17

TLS5F 18,¢ 16 15.1 17

TLS6F 18.2 16 15.1 17 ]
TLS9F 18,2 18 15,1 17

CN 42251
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Diese Anderung bewirkt, dafl neve Verdichlergenehmigungen eingehol werden mufiten. Die
folgenden Referenzen mussen deshalb in Verbindung mit den existierenden Approbationen

ver~endet werden:

Verdichter Neue Genehmigungen Referenznummer
TL4F DEMKO, VDE, BEAB, NF CCA-DE 8134

TLSF DEMKO, VDE, BEAB, N+ CCA-DK 95-00584
TG DEMKO, VDE gemifl IEC 335-2-34, sub clause 19.3 CCA-DK 95 01803
TLSSF DEMKO. VDE, BEAB, NF CCA-DK 95-00875
TLS6F DEMKO, VDE, BEAB, NF CCA-DK 95-00875
TLS9F ODEMKO, VDE, BEAB, NF CCA-DK 95-01804

Fur den alternativen Motor gilt der Zulieferercode "0" in der Verdichterstempelung.

Fra uge 8, 1995, indfortes zltemative Jriotorer pd kompressortypeme TLSF, TLSSF og TLT&F rra
uge 19 indferes altemative motorer pa kompressortypeme TLS9F og TL4G og fra uge 20 pa
kompressortypen TL4F. De aliemative motorer har de samme egenskaber som de nuvaerende

motorer og vil blive anvendt paralieh med disse.

Modstandsvardieme i de alternative motorer afviger pa felgende punkter:

Kompressor Kerevikling Startvikling
Q 0
Alternativ motor | Nuvaerende motor | Alternativ motor | Nuvaerende motor | -

TL4F 28 243 14 14,2

TLSF 18.2 16 15.1 17

TL4AG . 18,2 16 15,1 17

TLSSF 18,2 16 151 17

TLSSF 18.2 16 15.1 17

TLS9F 18,2 16 15,1 17

Anvendelse af de nye motorer har betydet, at der er indhentet nye kompressorgodkendelser. 1
forbindelse med eksisterende kolemebelapprobationer skal falgende referencenumre anvendes:

Kompressor Nye approbationer Relerenceummer
TL4F DEMKO, VDE, BEAB, NF CCA-DE 8134

TLSF DEMKO, VDE, BEAB, NF CCA-DK 95-00584
TL4G DEMKO, VDE i h.t. IEC 335-2-34, sub clause 19.3 CCA-DK 95-01803
TL3SF DEMKO, VDE, BEAB, NF CCA-DK 95-00875
TLSKF DEMKO, VDE, BEAB, NF CCA-DK 95-00875
TLS9F DEMKO, VDE, BEAB, NF CCA-DK 95-01804 |

Leveranderkoden i kompressorstemplingen vil vaere "0° for den alternative motor.

Dantoss can accent no responsbility for hia nerors n
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COMPRESSEURS BASSE PRESSION D’EVAPORATION

LOW BACK PRESSURE COMPRESSORS

KOMPRESSOREN FUR NIEDERDRUCK VERDAMPFUNG
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[ ] [ ]
R134a, 50Hz/LBP Application
| *ASHRAE " Performance "CECOMAF * Perfcrmance
] _ . . ) Capacity Power cansumption Capacity
Series |Model |Displace- | Moto: Comprf:ssor Refrigerant) Oil |Weight Evaporating temp. { T ) Evaporating temp. { T ) Evaporating temp. ( .c)_
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 [ ke(lb) |kcah jkcaih jucavh keavhjkcaVnlicavh| w [ w | w [ w | w | w{keavh lkcavn licath Jucavh Jucovh
VS24L 212 RSIR N C 200 (14085) T {39 |43 |54 [73 |94 |- |76 |78 |83 |92 (100 |~ |31 |43 |59 |71a
' 5.8
VS VS20L 2.84 RSIR N C 200 (128) |~ 48 |SS }67 |92 |120 1 ~ 178 100 {86 |95 {104 | - |33 |54 |75 |97
5.8
VS36L .58 RSIR N C 200 (128) |~ 67 |72 |88 [115 ]146 | ~ {89 |93 |160 |M12 (125 | —~ |54 72 |93 [i19
85
NR4SL| 450 |RSIR N C 210 |(yg7) |59 (84 |93 |114 146 |189 {87 (100 |104 |114 (126 |143 |49 (67 |90 |17 [149
8.5
NR [NR52L 5.20 RSIR N (o 210 (18.7) 75 101 |113 1135 (173 |220 [ ~8 |112 {119 [128 [146 {164 | 61 |82 (108 |140 (379
~ 8.F
NR62L! 6.22 RSIR N Cc 210 (19.4) 87 122 (134 {163 |209 |267 {108 |128 1132 |148 1167 |190 {63 |99 [131 |166 |215
10.2
Vv V5L 7.46 RSIR F,O C 390 (225) 110 |152 (167 |204 [262 (334 ;127 [150 [187 [172 |193 |224 | 87 [123 |162 |212 |269
1) Performance data were obtained under 230V/50Hz running condition. Notes
2) The High Efficiency mocels “ RSCR " can be also available with permanent run capacitor 1) Capacity Conversion
3) Refrigerant Control : C (Capiliary tbe) Ykeal/l, = 3.97 Btu/h
4) Voltage range @ 18TV~264V Tkeal/h = 1,16 Watt
) & & 2) EE R(/Btu/Wh) - Capacity (kcai/h) x 3.97
Compressor Cooling Test Conditions ASHRAE CECOMAF . Motor Input(Watt)
N = Natural Convection  Condensing temperature 54.4 T (130°F) 85T (131°F) 3) RSIR = Resistance Start Induction Run
0 = Oil Cooling Gas superheated to 322 (%0°F) 32T (90°F) RSCR = Resistance Start Capacitor Run
F = Fan Cooling Liquid subcooled to 322¢ (90°F) 55 (131°F)
Ambient temperature 322%¢C (90°F) 32 (90°F)
TITLE PERFORMANCE DATA
DWG. NO. PER —~HFSA
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