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INTRODUCTION 

Based on CNIDO ·s request for proposal no. P. 96/26 and contract no. 96/080/P between 
UNIDO and Azmayesh co. Provision of services relating to the design, calculation and 
drafting of 24 Prototype Models of Refrigerators and Freezers of six major refrigerator 
manufactures consist of Fariz Iran, Lorestan, Gadook, Movalled. Pars .Monark and Pars 
Machine. 

The project has been assigned to tJNIDO in an agreement ·with the Executive 
Committee of the Multilateral Fund for the Implementation of the Montreal Protocol in 
response to a request from the Government of the Islamic Republic of Iran. The project 
was entitled as ·•Conversion of D9mestic Refrigerator Production Facilities to Phase-out 
CFC-11 and CFC-12" of the above mentioned companies. 

Azmayesh co. as the pioneer of executing liNIDO's CFC Phase - out project in 
Iran was selected by U?\'IDO to implement a part of the project for the second group of 
the Iranian Refrigerator Manufacturers. The missions that originally \Vere assigned to 
Azmayesh are mainly referring to convert production models. Azmayesh will assist all 
these companies to be familiar and accomplish following activities by executing nvo 
contracts no. 96/080/P and 96/082/P: 

1) Making Prototypes: 
2) Tes ting Prototypes: 
4) Calculating Heat Leaks: 
5) Being familiar with Montreal Protocol and UNIDO's Projects: 
6) Being familiar \Vith aim of the project in Iran: 
7) Selecting Components for each models; 
9) Preparing Technical Specifications and Characteristics: 
10) and other services as mentioned in the subject contracts: 

i 
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SYNOPSIS 

1 - General Background 

a) This final ·report was prepared based on the l.JNIDO 's contract no 96/080/P 
between UNIDO and Azmayesh for the provision of seivices related to the design, 
calculation and drafting of 24 prototype models of Refrigerators and Freezers and 
relevant terms of reference prepared by u""NIDO and the requirement of Islamic 
Republic of Iran indicated in the country program No. UN'EP/OZL. PRO/EX 
COM/10/24 dated May 1993 prepared by UNDP, the Project Document "Conversion of 
Second Group of Domestic Refrigerator Production Facilities to phase out CFC 11 and 
CFC12" prepared by UNIDO was presented at the 18th session meeting of the Executive 
Committee of the Multilateral Fund for the implementation of the Montreal Protocol, 
was approved. 

b) The project will phase out the use of CFCll and CFC12 for the production of 
domestic refrigerators in six refrigerator manufacturers in Iran. This project will be 
implemented in six companies. The testing of the prototypes made by these companies 
(Gadook, Fariz Iran, Lorestan, Movaled, Pars Machine, and Pars j\1onarch) and also 
training the experts is the main concept of this project. 

A- Companies Background 

1 - FARIZ IRAN 

F ARIZ IRAN in Tehran is a large manufacturer of home appliances which 
started manufacturing home appliances 30 years ago. The production of refrigerators 
started originally under license from General Electric (USA). 

The refrigerator and freezer models are based on General Electric's designs. To 
modernize production machinery, the company purchased the technology of 
manufacturing "no frost indoor" refrigerators from an Italian company~ Merloni. 

The company is producing following products and should be converted: 

1. Refrigerator 11 cu ft. 
2. Refrigerator 13 cu ft 
2. Freezer 13 cu ft 
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Approximately 1.000.000 units manufactured by this company are still operated in 
Iran. All refrigerator components are imported. 

2 - GADOOK INDUSTRIES CO 

GADOOK is a private company. It employs 58 people, and the installed annual 
production capacity is about 40.000 refrigerator units based on the daily production rate 
of 120-150 units. The actual production in 1992-1993 was 14,000 refrigerators and 
freezers in five models in one shift. 

The company produces two refrigerator models (12, 15 cu ft) and one freezer 
model ( 11,cu ft) per year. 

Two Refrigerator models and one Freezer model have been considered to be 
converted. 

3 - LORESTAN REFRIGERATOR MFG. INDUSTRJES 

LORESTA>J is 100% owned by the Bank of Industry and Mines. It employs 
300 people. 'The company was established in 1987 for a nominal production capacity of 
180,000 units per year, based on a daily production rate of 650-750 units. with 15 
different models of household refrigerators and freezers from 12 to 21 cu ft. Si-x models 
of refrigerators and freezers have been considered to be converted. 

4 - MOV ALLED HOME APPLIANCES CO 

MOVALLED is a private company. It employs 490 people and the installed 
annual production capacity is about 100,000 units based on the daily production rate of 
300-360 units. The actual production in 1992-1993 was 60.000 refrigerators and freezers 
in three different models. The annual consumption of CFC-12 is 22 mt.. including 2 mt. 
for servicing. The company produces three models of refrigerators and one freezer 
model. Four models of refrigerators and freezers have to be converted. 

5 - PARS ~1ACHJNE MFG. CO 

PARS .\l1A CHINE is 100% owned by the 15th Khordad foundation. It employs 
400 people. and was established in 1967. 111e ammal production capacity is l 00.000 
units per year. based on a daily production rate of 350-450 units. 

3 
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The actual production in 1992-1993 was 50.000 refrigerators and freezers in four 

models: the annual consumption of CFC-12 is 20 mt., including 2 mt. for servicing. 

111e company produces three models of refrigerators (5, 10. 12 cu ft) and one 
freezer model ( 11 cu ft), which they should be converted. 

6-PARSMONARKCOMPANY 

MONARK is a private company and was established in 1984 in Tehran and 
moved to Yazd in 1989. It employs 45 people. and the installed annual production 
capacity is about 40.000 refrigerator units; the actual production in 1992-1993 was 
14,000 refrigerators and freezers in four different models. 

The annual consumption of CFC-12 is 6 mt., including 0.8 mt. for servicing. The 
consumption of CFC-11 is 12.5 mt. The company produces one refrigerator model (330 
1) and three models of freezers (220. 280, 330 1). All products produced consist of four 
models should be converted. 

B-Aim of the Project 

TI1e aim of the project is to cany out to the design, calculation and drafting of the 
24 prototypes. The purpose of this programme is to enable each company to do 
necessary design, calculation, redefinition, prototyping, and check and test of converted 
models. The companies will be familiar with methods of calculation and redefinition of 
the models and prototypes. 24 prototype models will be redesigned. and calculation and 
drafting for functionality and performance will be achieved as follow. 

1) Fmiz Iran 
2) Gadook 
3) Lorestan 
4l \1ovaled 
5) Pm-s Machine 
6) Pars Monark 

Three prototype models 
Three prototype models 
Six prototype models 
Four prototype models 
Four prototype models 
Four prototype models 
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Activities 

Following activities were accomplished during execution of the contract 

1 - Collecting necessary data from each company; 
2 - Visiting each company in order to define work process and contract 

statement .. 
3 - Measuring Actual Dimension of each model; 
4 - Reviewing and evaluating data received from each company; 
5 - Pe:rforming heat leak calculation for 24 prototypes; 
6 - DeteIIllining heat loads for 24 prototypes; 
7 - Detemllning product load for 24 prototypes; 
8 - DeteTIIIining heat gain by infiltration; 
9 - Preparing data acquisition form; 
I 0 - Preparing product specification for 24 prototypes; 
11 - Preparing prototype data summary sheet; 
12 - Recommending suitable compressors for each prototypes; 
13 -Reviewing more than 30 compressor technical specifications in order to 

recommend an appropriate compressor, as follow~ 

a - Danfuss; 
TL5G, TLS6F, TLS7F, FR7.5G. FR8.5G~ and FRlOG 

b - Gold Star, 
NR45L, :Nr45N, NR62L, NR52L, VF75N, V75L 

c- Matsushita; 
SA3Cl0AXO, QA66Cl5RAX5, QA77C18RAX5, D66C15RAX5, 
D77Cl8RAX5, QA,51C11RAX5, QA91C20RAX5, S43ClOKAXO 

d-Necchi: 
ESC5, ESC7K, ESC7, ESC8.5, ESC8.5K, ESC9, ESC9K,ESC11, 
ESCHK. 

e -Zanussi 
GL45AA. GL50AA. GL60AA, GL70AA, GL80AA, GL90AA, 
GL99AA, GL80AH, 

d-Aspera 
BP104822. BP1116Z. BP1118Z 



Prototypes Data Summary 

No Manufacturer Type Model Total Freezer Overall Wall Prototype Compressor Designated 
Internal Volume Dime111ion cm. Thickness Heat Load Cooling Star Coding 
Volume Lit. mm. Capacity Watt 
Lit. Requirement 

1 Fariz Iran Refrigerator F1Rl1 338 28 143x61x51.5 30 168 202 Two Star 

2 Fariz Iran Refrigerator F1Rl3 318 28 157x61x5S.6 35 161 193 Two Star 

3 Fariz Iran Freezer FIFlJ ----- 290 157x61x55.6 50 156 187 Three Star 

4 Gadook Refigerator R280 301 30 16Sx60x65 55 89 107 Two Star 

s Gadook Freezer FU280 
___ .... 

301 l65x60x65 55 143 172 Three Star 

6 Gadook Ref.Freezer RF350 358 80 l75.Sx60x65 so 175 210 'Three Star 

7 Lorestan Refrigerator ROMlO 280 30 120.7x68.6x70.Z 50 79 95 Two Star 

8 Lorestan Refrigerator ROMtJ 386 so.s J 50. 7x5t .5x70.Z 50 120 144 Two Star 

9 Lorestan Refrigerator ROM14 390 54 1SO.7x86x70.2 54 130 156 Two Star 

10 Lorestan Freezer UFM10 --·- 280 120.7x68.6x70.Z 50 127 152 Three Star 

11 Lorestan Freezer UFM13 ---- 368 150. 7x68.6x70.2 50 158 190 Three Star 

12 Lorestan Ref.Freezer RATIJ 326 82 150. 7x68.6x70.Z 50 137 164 Three Star 



--
Prototypes Data Summary 

No Manufacturer Type Model Total Freezer Overall Wall Prototype Com1>ressor Designated 
Internal Volume Dimenaion cm. Thickness Heat Load Cooling Star Coding 
Volume Lit. mm. Watt Capacity Watt 
Lit. Requirement 

13 Movalled Freezer F80 ---- 217 149x54x59.5 30 172 206 Three Star 

14 Movalled Ref.Freezer RF80 234 19 l19x54x59.S 35 146 175 Three Star 

15 Movalled Ref.Freezer RF85 276 42 119x54x59.5 45 166 199 Three Star 

16 Movalled Ref.Freezer RF14 304 70 164x54x59.5 45 174 208 Three Star 

17 Pars Machine Refrigerator PMR6 167 17 92x6lx57 40 85 102 Two Star 

18 Pars Machine Refrigerator 1070 289 21 138x61x57 40 106 127 Two Star 

19 Pars Machine Refrigerator Damavand 280 41 140x6h57.5 40 120 144 Tllo St.ar 

20 Pars Machine Freezer 1072 ---- 290 142x67x57 40 181 217 Three Star 

21 ParsMonark Freez~r- .. , PMKF.12 280 35 144x63x5S 30 160 192 Two Star 

22 Pars Monark Freezer PMKF7 ---- 180 98x50x63 60 131 157 Three Star 

23 ParsMonark Refrigerator PMKR12 280 35 145xS5x63 30 70 83 Two Star 

24 Pars Monark Ref.Freezer PMKRF17 428 91 198x54x69 SS 218 262 Three Star 



···~~5?~~~::: .. ~:::: .. :·::: .. :::::··:..:;:.:.···· .. . ...................................................................................... ; ......... ~ ........................................................................................................................... ,, ... ,. ............................................. ~ ... "::::::::::::::: 

....................... -

FARIZ IRAN I LORESTAN MOVALLED PARS PARS GADOOK 
MACHINE MO NARK 

Model I Watt I Vol I Model I Watt I v?t Model Watt Vol Model Watt Vol. Model Watt Vol. Model Watt Volume 
Lit. Lit. Lit. Lit lJt. Lit. 

FIF13 I 156 I 290 ROMlO 79 280 F80 172 217 PMR6 85 167 PMKR.12 160 280 R280 90 301 

FIR.13 I 161 I 318 ROM13 120 368 RF80 146 234 1070 106 289 PMKF7 70 180 FU280 143 301 

FIR.11 I 168 I 338 ROM14 130 390 RF85 166 276 Dellll'aad 120 380 PMKF12 131 280 RF350 175 358 

UFMIO 121 1280 l RF14 174 304 1072 181 290 PKRF17 218 428 

158 1368 
I 

UFM13 

RAT12 137 I 326 
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II sect10n n · · · 11 

Refrigeration Load Calculation 

Refrigeration load consist of four individual components: 

1- Transmission load; 
Heat transfer through walls (sides, back panels, top and bottom) and door panel. 

2 - Product load; 
Heat Removed from and produced by the products which are brought and stored 
in the refrigerator: 

3 - Internal load~ 
Heat produced by internal sources such as lights, fan or heaters: 

4 - Infiltration load 
Heat gains associated with air entering the refrigerated space; 

In this section , the above mentioned components will be discussed sepratly to 
analyse and extract the most useful and practical equipments. 

Transmision Load 

Heat gain through walls of a refrigerated space depend on cabin Temperature, 
linner, insulation and cabin conductivity and also the surrounded ambient air. In other 
word, there ru:e fom different resistances opposing heat flow between cabin space and 
ambient air as given .in resistance circuit. 

T refrigerator ~ Rttner + Rin~ulation + Rcabin + Rambient ,.____ T ambient 

T evaporator,.____ Rliner + Rinsulatfon + Rcabin + Rambient .,__.. T ambient 

Considering the above mentioned resistances, RL Re and Ra are not compareable 
in magnitude with Rj ( Insulation resistance ) and so can be neglected in our calculations. 
Therefore. the resultant circuit and relatdted equations is. 
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R = _:__ Heat Resistance 
KA 

j,T 
0 ,,., = - Heat Transfer 
~'- R 

Where: 

x = Insulation Tirickness, mm 

K = Insulation Conductivity Wrnm/ . . / m 2 ·c 

A = Outside Area, m2 

6.T = Temperature difference ( Ta - Tc ). C 

If the insulation thickness of side walls, back panels, top, bottom and door are 
different. heat transfer for each part can be calculated seperateJy and then summed for 
two door refrigerators, due to different cabin temperature of freezer and refrigerator 
compartments, heat transfer for each compartment should be calculated separately and 
then added together. 

Product Load 

Heat removed from products (meat, fruits, vegetables, water and etc. ) to reduce 
temperature from recieving to storage temperature is known as product load. Following 
steps can be taken to calculated of product loads. 

l - Heat removed from initial temperature (Ti) to storing temperature ( T rs) in 
refrigerator compartment is: 

• 
Qrs = A1f C ( Ti - T rs ) 

Where: 

. 
:\1 = Mass of product. Kg/ h 

6 
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C = Specific heat of product, Kcal I Kg 

2 - Heat removed from intial temperature ( Ti ) to freezing temperature ( Tf) is ; 

I 

Qai = iv! C ( Ti - Tf ) 

\Vhere: 
• 

.i\.1 = Mass of product, Kg I h 

C = Specific heat of product above freezing point, Kcal I Kg 

3 - Latent heat of fusion for products is equal to: 

• 
QL=Jfh 

Whe.re h =Latent heat of product, Kcal I Kg 

4 - Heat removed from freezing temperature ( Tf ) to final storage temperature ( 
Tfs) is~ 

• 
Q bf= A1 Cbf ( Tf- Tfs) 

R'here: Cbf =Specific heat of products below freezing temperature. 

For upright freezers or freezer compartment of refrigerators, total product load is 

Qpl = Qaf + Q1 + Qbf 

For storage products to some lower temperatures above freezing temperature in 
refrigerator compartment is; 

Qpl = Qrs 

Electrical energy dissipated in the refrigerated space such as lights. fan motors. 
heaters. .. .. are included in the internal heat load. Due to the little amount of 
consumption of lightings. the effect of lighting can be negligible and only electrical 
heaters of two door refrigerators or fan motors ( if exist ) are considered in our load 
calculatjon. 
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Infiltration Load 

Infiltration air load is the heat transfer due to exchanging of refrigerated air with 
ambient caused by opening of the door or leakage through the gasket area. Infiltration 
load is one of the most important load components and roughly it is about 20 % of total 
refrigeration load. 

Total Refrigeration load 

As it was mentioned before. transmission load ( Qtl ), product load ( Qpl) and 
internal load ( Q il ) can be calculated separetely. For infiltration load ( air exchange 
through doorways or gasket leakage ). we take into account 25% of sum of the above 
mentioned components. ( transmission load, product load and internal load). Therefore 
total refrigeration load can be expressed as: 



AZ.MA YESH INDUST'RIAJL. f'AC1rORif5 CO. 
fJectrical I Gas Home Appliances 

No. 1015, Tchrnn-nou J\vc., Tehran 17437 Iran, Tel +98 21 7416726, Fo.x + 98 21 7410329 

II m ••• · · ··•·· SeetionilI ·· ···· .. II 

Equipment Selection 

Calculation of refrigeration load is the basis for selecting system equipments. First 
step is selection of a suitable compressor with cooloing capacity comparable to 
calculated load, then a cappillary tube should be selected so that the compressor and tube 
fL"C a balance point at the desired evaporating temperature, also two evaporator and 
condenser should be selected to balance compressor capacity. 

Compressor selection 

Assuming 16 hours daily operating time for the compressor, the calculated 
refrigeration load will be modified to: 

Q _ QTLx24 _ l5Q 
c - 16 - TL 

\Vhere: 

Qc = required cooling capacity 

For selectionof compressor from manufacturer's catalogue, we have to mention 
appropriate evaporating temperature~ 

- In refrigerators with ice compartment mounted inside, maximum evaporating 
temperature can be selected in order to have - 12 C ( Two Stars ) inside ice 
compartment. 

- For upright freezers or freezer compartment of two door refrigerators, 
evaporating temperature should be in order to obtain -18 C ( Three Stars ) cabin 
temperature. 

Capillary tube 

Capillary tube is one of the most impo1tant components in refrigerator circuits . 
capillary acts as a pressure reducing device to meter the flow of refrigerant to the low 
pressure side ( evaporator ) of the system. In other word. capaillary tube should be 

-I 
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capable to pass refrigerant pumped by the compressor and feed it to evaporator at 
available load and demand conditions. 

On the contrary of the Rl2 or R22 refrigerants. practical equations, charts or 
graphs are not available for calculation of capillary size in R134a refrigeration circuits. 
Comparing saturation properties of R134a \Vith R12 at a certain temperature, R134a 
pressure is less than R12, therefpre, capillary tube for R134a shall be adjusted at low 
evaporating temperatures in compaiison with R12 system. The capillary for R134a 
refrigeration system must have an increase resistance which can be estimated about 10 -
15% increase in length for a definte bore. HO\vever the exact size (bore and length) can 
be attainable after laboratory performance tests. 

Condenser & Evaporator 

The statically cooled condenser is designed for use in small refrigeration 
appliance with sufficient space for the necessary condenser area. These condensers are 
manufactured either in tube-on-finned plate type or wire-on--tube design. Assuming that 
compressor casing and tubing will dissipate 80% of the heat equivalant of electrical in 
put. the condenser should be capable to reject heat absorbed by the refrigerant in the 
evaporator plus 20% of compressor power input heat equivalant. 

The evaporator should balance the selected compressor capacity. not the original 
calculated load. Most of the refrigerators mainly employ aluminium evaporators 
produced on the roll--bond principal, where wire-ontube evaporators are usually installed 
in upright freezers. 

Due to the higher latent heat ( hfg ) of Rl34a in comparison with Rl 2 and 
therefore less refrigerant charge in the system, it seems that evaporators and condensers 
used for Rl2 are also suitable for Rl34a refrigeration system. However more detailed 
information information about role of these two components in the system would be 
cleared after laboratory perlorrnance tests. Therefore partial modifications should be 
done if needed. 

Refrigerant charge 

As mentioned in previous sections. Rl34a latent heat of vaporazation is about 28-
30% higher than Rl2 in temperature range -30 C up to + 10 C. Table 2-2 shpws 
thermodynamics satliration properties (with respect to a certain temerature ) for these 
two refrigerants. In practice. charging amont of R134a can be 10-15% less than Rl2 with 
the same refrigeration load. 
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R134a is capable to absorb more humidity of the oil in comparison with Rl2. 
Therefore, the filter drier selected for R134a should be a drier with 3A desiccant with 
20% more molecular seieve ( by weight ) in comparison with conventional types . 

. Table 2-2 Saturation Properties Comearison 

; R12 ; Rl34a 

Temp p I Enthalpy I Enthalpy t Sp.Vol 

I 
Sp.Vol p ; Enthalpy i Enthalpy I Sp.Vol I Sp.Vol ; I i I Kj/Kg i Kj/Kg i Lit/Kg ' KjiKg I Kj/Kg c ' Kpa I Lit/Kg ! Kpa i I i Lit/Kg I Lit/Kg 

' I 

:,,,/ :..::.: .... ,:· ·! ·' ·:···::.·.<:,j hf ! bg Vf I Vg i;.i\,;,..::j bf I bg I Vf I Vg 
-30 100.41 ! 17281 ! 338.14 i 0.672 i 159.37 : 84.36 ' 61.51 I 277.208 ; 0.7100 ' 0.2219 ' i ' ' 
-26 118.72 176.38 I 339.96 : 0.677 I 136.28 101.65 I 66.56 212.96 I 0.7171 0.1868 i I \ ' i i 

-..,') 139.53 ! 179.96 I 341.78 I 0.682 i 117.16 i 121.62 I 71.63 j 281.86 i 0.7243 I 0.1570 
' 

-18 i 163.04 ' 183.56 I 343.58 I 0.688 I 101.24 I 144.56 I 76.72 i 284.19 ! 0.7318 I 0.1313 ! 

-14 189.50 ! 187.18 ! 345.36 I 0.694 I 87.89 I 170.76 t 81.84 ! 286.52 ! 0.7396 0. I 138 ' 
-10 

' 
219.12 ! 190.82 ; 347.13 I 0.700 j 76.64 I 200.51 ' 86.98 288.85 : 0.7475 l 0.0941 

' 
-b 252.14 I 194.47 

I 
348.88 i 0.706 I 67.11 i 234.13 92.162 I 291.18 \ 0.7558 0.0843 I I i 

-4 ' 270.01 I 196.31 i 349.75 r 0.709 I 62.89 I 252.49 I 94.76 ! 29'2.35 i 0.7tiXJ I 0.0784 I 

-2 238.82 I 198.15 I 350.61 0.712 I 58.99 I 271.94 I 97.377 I 293.522 
! 

0.7643 
i 

0.0730 i I I ! 

0 308.61 : 200.00 I 351.47 I 0.715 1 
55.38 ' 29'2.52 100.00 I 294.68 i 0.7687 0.0681 ' I ' I I 

2 329.40 

' 

201.85 i 352.33 j 0.719 i 52.04 i 314.27 I 102.63 ' 295.35 i 0.7732 ; 0.0635 ' 
4 351.24 I 203.71 I 353.17 I 0.722 i 48.94 ! 337.24 i 105.28 i 297.01 I 0.7777 \ 0.0594 

' 
6 374.14 I 20s.s1 I 354.02 1 0.726 ! 46.07 I 361.47 ' 107.93 298017 I 0.7823 ! 0.0555 ' 
8 398.15 207.44 j 354.85 0.729 I 43.40 

I 
387.01 I 110.60 299.33 I 0.7870 ' 0.0520 I I 

10 i 423.30 209.32 I 355.68 0.733 I 40.91 \ 413.90 ! 113.29 i 300.49 I 0.7918 l 0.0487 
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Eariz Iran. 

Cooling lnimJll 
Product Prodg~t Wl1l 

Yolum1 
'.f.m! MmW Product Comp. Litt »HfQH G1ild Slu 

Cooling Cooling 
Capacity Req. * Model watt Model 

Ref'rlecr111u: FJR11 168 202 338 llW!G ill ll1Si 
na 

Bcfriuc1lllc FIRlJ w. w. m U1!lG 121 mm 
I 

na 

Freezer nw. .1H 111 12J! D.1D.G ill :mL 

Selected Compre1111or Test Condlrtlon: ASllRAE Standard 
Ambient Temperature +43 "C 
Evaponting Temperature· 23.J•c 
Condenseing Temperature+ 54.4°C 
Suction Temperature +32 •c 
Sub-Cooling Temperaturer +Jl "C 

Recommended Compressors 

.MDJJJ!lh.i!l ~ 7Atnu11I 

watt Model watt Model watt Model 

JM !Wl iOO ESt2 ~ GYWA 
w C!tB ESC2K 2!ll B 
~ 

w .D17t1 11§ IStM 1H maM 
1li I: ISCU 1H B 
~ g 

1li D11Cl 1H ISCM 1H ~ 
8- ~ JH .II 
~ g 

Aspera 

watt Model 

~ Bfl118Z 

127 

121 

* Copmressor Cooling Capacity Requrement • 1.l Product Cooling Capacity ( for madmum 20 hours compressor operating time per day) 

Dlt 

~ 

" . 'f'i:': 



PRODUCT SP£CIFICATI<ON T'ABLIE 
Company ?PK rz rR/lrV; Product Type f(. E F. l Product Model FIR 11 

DIMENSION 
Height mm ~ \v· dth ! Depth mm . 1 mm 

I 

14-30 : 610 I 5?) I 
' 

Evap. Height mm , Evap. Width mm l Evap. Depth mm 
17-'f 300 ! s-io 

Gasket Thickness . Ref. Vv" all Thickness ! Freezer \Vall Thickness 
15 

I 

mm ·mm 30 !mm 3CJ 

Refrigerator Internal Volume Lit. I Freezer or Evap. Internal Volume Lit. 
310 ! 28 

REFRIGERATION SYSTEM 
Condenser Evaoorator I Evaporator Surface i Capillary Tube ... 

) Sq. mm Tube Length Tube Length i Length mm 
mm /3t1CfO mm /'fCCO ! t./-00000 : 3oco \ 

Condenser 
i 

!Number of ! Capillary Tube Condenser Tube 
Tube Outer Inner Dim. mm ! on Wire - . ! Inner Dim. mm 
Dim. mm \Condenser ' 

6.3~ 4.')0 /Tube 126 
i 

o. 7-8 ! 
: 

Max. Evap. Air Evap. Tube ! Ref System Internal r Refrigerant 
_Temp. Length mm j Volume Lit. ! Weight gr'._ 

-11 11..fooo i 
0.1 ' 175 ' ; 

General Specification 
Insulation Thermal : Insulation Material l Insulation ·Gasket 

Conductivity Factor : Mixture Type : Type 
W/wr·K '. (Polyol..;_ Rl 1 )..;.. 

'i-; v: c 0. 02...5 : Isosynide (IOO--r35)-r!J3 ip0Ly11R- er11/JJ1Jf.. 

Compressor Type & · Compressor Cooling 1 Compressor Input 
1v1odel(s) /, · Capacity (watt) Power(~/att) 

f//E-115. 116 l /JS-
Voltage /6)_ 210 : .Ampere 1.13A l Frq. 5o H:Z 

. w+ 



PRODUCT SPECIFICATION TABJL.£ 
Company ft9,eTl Ifi?-AN'; Product Type ;e.Ef. I Product Model PI R /3 

DIMENSION 
Height mm i Width mm I Depth mm 

610 
r 

St'~ 15"+0 : I 
I 
! 

Evap. Height mm ~ Evap. Width mm j Evap. Depth mm 
174- 300 \ s-20 

Gasket Thickness : Ref. V\i!"all Thickness ! Freezer \Vall Thickness 
1"7- 3S-

I 

mm mm ! mm 3~ I 

Refrigerator Internal Volume Lit. I Freezer or Evap. Internal Volume Lit. 
?.9o · 1 is 

REFR!GERA TION SYSTEM 
Condenser i Evaporator I Evaporator Surface Capillary Tube 
Tube Length Tube Length I Sq.mm Length mm 

/359-0 //fOOo 
I 

C/OOOOCJ ' mm .mm ! ' ... 3000 ; : 

Condenser Condenser Tube \Number of j Capillary Tube 
Tube Outer Inner Dim. mm ( on Wire ! Inner Dim. mm 
Dim. mm 

J 

Condenser ' 

6.3S' Cf.) Tube . 126 
! o. 7g-

; 
! 

Max. E vap. Air Evap. Tube ) Ref Svstem Internal- i Refrigerant 
.Temp. 

-12 °C 
Length mm ! Volu~e Lit. '. Weight. ~._ 

/tf-000 I ' ;qo ' ; 

General Specification 
Insulation Thermal ; Insulation Material Insulation : Gasket 

Conductivity Factor : j\,fixture Type : Type 
wnvr· K ( (Polyoh-Rl 1 )..;_ : 

(),Q?_) ; Isosynide (100,. 35)+ 153 (f6Lyvt€THA ;vf ?· v. C-

Compressor Type & . Compressor Cooling ! Compressor Input 
ivfodel( s) · Capacity (watt) / Power(Vlatt) 

/ FiJE _ /'fO /61- i /7) I 
' 

Voltage /6§'_Zlo : .Ampere / . .3~ .A I Frq. ,- /.j '7-
~o -



PRODUCT SPECIFICATION T ABU: 
Company f,4/2.IL Tf-AN: Product Type F~E. I Product Model Flf/3 

DIMENSION 
Height mm '\Vidth mm 

)570 6/0 
\Depth mm 
I 
I 
' 

Evap. Height mm , Evap. Width mm / Evap. Depth mm 
,300 ! Cf,90 

Gasket Thickness . Ref. Wall Thickness i Freezer \Vall Thickness 
mm I~ mm s-o ! mm _s-o 

I 

Refrigerator Internal Volume Lit. ! Freezer or Evap. Internal Volume Lit. 

Condenser 
Tube Length 
mm /3Slf-O 
Condenser 
Tube Outer 
Dim. mm 

6'. 5) 
Max. E vap. Air 

_Temp. _ 
-26 

- ! 200 

REFRIGERATION SYSTEM 
Evaporator 
Tube Length 

I Evaporator Surface : Capillary Tube 
) Sq. mm l Length mm 

mm Fi630 ! sggooo : 3COO 

l Condenser Tube !Number of i Capillary Tube 
! Inner Dim. mm ! on Wire i Inner Dim. mm 

i Condenser 
'f:~O I Tube 126 I 

Evap. Tube ! Ref System Internal- i Refrigerant 

; 

Length mm i Volume Lit. 
- /S-630 1 o. 51 

'. Weight. gr._ 
. :Z-30 

General Specification 
Insulation Thermal 

Conductivity Factor 
W/l\lf 0K 

: Insulation Material Insulation ; Gasket 
: tvfixture Type : Type 

: (Polyoh-Rl 1)+ . . : P. VG 
o.02s--

Compressor Type & 
J\Iodel(s) 

/rJV/3175"' 
Voltage 165""- 2..20 

; Isosynide (100~35"),..IJJ ~;ue ErHJJ/'15; 

• Compressor Cooling : Compressor Input 
: Capacity (watt) I Power(Vlatt) 

/7'-f ; /7~ 
: .Ampere J, IS- l Frq. 50 



~ -

~J:JJ. ... 

Cooling lut1roal 
Product Product lYlll 

YQ1um1 
IIm ~ Product Comp. LU. ~.YJI Gold Smr 

Cooling Cooling 
Capacity Req. * Model watt Model 

Refrietirat11c R280 89 107 301 .:w.G JM ~ 
~ 

Freezer FU280 .w m ill. ~ m .M§1L 

Bct.[[1~1[ ~ ill Wl JS lBlnG w. Y1St 

Selected CompreHor Test Condirtlon: ASJJRAE Standard 
Ambient Temperature +43 °C 
Evaporating Temperature-23.3•c 
Condenseing Temperature+ 54.4°C 
Suction Temperature +Jl°C 
Sub-Cooling Temperaturer +32 °C 

&tommended CompressQrs 

M.al1u1bi&A Nwhl Zanuui A1pera 

watt Model watt Model watt Model watt Model 

.l!m QM! ill! ~ m GL45M JJL1 Bf!0~8~ 
108 QlR l 

AM 

rn !JMl 160 IStl 171 GL70A ill Bfl116Z 
UI:: ' ESCBK m n 
~. 

w .QMl ~ ~ ~ GL80A 2filt BP1118Z 
O!U! .u.c2K 1M n 
AM 

* Copmressor Cooling Capacity Requrement = 1.l Product Cooling Capacity ( for maximum 20 houn compressor operating time per day) 

nu 
!QI 

19 

~ 



PRODUCT. SPECIFICATION TAfBLIE. 
Company GflDool< i Product Type;ecr. ;==-,e. l Product Model £.F- 35"0 

DIMENSION 
Height mm : Width mm [Depth mm 

I 

1755 : 600 
I 

650 ! 

Evap. Height mm , Evap. Width mm 1 Evap. Depth mm 
350 Soo I 4-00 

Gasket Thickness : Ref. V./ all Thickness i Freezer \Vall Thickness 
16 35" 

I 

mm mm !mm s-o I 

Refrigerator Internal Volume Lit. ( Freezer or Evap. Internal Volume Lit. 
:Z..-=t 8 i 80 

REFRIGERATION SYSTEM 
Condenser Evaporator Evaporator Surface j Capillary Tube 
Tube Length Tube Length Sq. mm I Length mm 

/921 10000 I '8S-S-ooo ; 

3150 mm .mm ' 
' 

Condenser ! Condenser Tube !Number of i Capillary Tube 
Tube Outer Inner Dim. mm I on Wire· ! Inner Dim. mm 
Dim. mm 

i 

I Condenser .. 

6.35 '-f, Cf j ! Tube 
! o. ?l<t't 

! /2'f ! 

Ma..x. Evap. Air Evap. Tube 1 Ret: Svstem Internal· r Refrigerant 
.Temp. Length mm 1 Volu~e Lit. ! Weight. gr··-

0 --l'F G /0000 i 
/~0 I ; ' 

General Specification 
Insulation Thermal ! Insulation Material Insulation : Gasket 

Conductivity Factor : ~fixture Type : Type 
W/l'vf ~K ; (Polyoh-Rl 1 )~ rO/JM : 

O.Ottf ; Isosynide ( /oo -r 3.f )-1-133 i ?OLjll,t:!.cTll..411.ic ' pl. c 
Compressor Type & : Compressor Cooling 1 Compressor Input 
i\!Iodel( s) ' Capacity ( \Vatt) Power(Vlatt) 

Pf.!JtVFOS5 I ;;e g,513 162 / 
I ffj 

Voltage 220 : Ampere /.3 ! Frq. So r1z.. 



PRODUCT SPECIFlCATION TABLE 
Company GADaaK . ProductType,F,RcEZEA Product Model ?U-2~0 

DIMENSION 
Width mm Height mm 

165""0 
! Depth mm 
I 

l 6~0 I 600 
! 

Evap. Height mm , Evap. Width mm i Evap. Depth mm 
PLAT 8 t TU/3 E 3~0 x. '+'B3 ){. 12 x ct pt..A TE.5 

Gasket Thickness Ref. V./ all Thickness ! Freezer \Vall Thickness 
mm 16 mm - -i·mm £S-

Refrigerator Internal Volume Lit. ! Freezer or Evap. Internal Volume Lit. 

Condenser 
Tube Length 
mm /9.5.20 

Condenser 
Tube Outer 
Dim. mm 

4-: 761. 

Max. E vap. Air 
_Temp. 

_ j 3ol 

REFRIGERATION SYSTEM 
i Evaporator I Evaporator Surtace 1 Capillary Tube 
Tube Length 1 Sq. mm : Length mm 

. mm /tooo ! 2386/S-2 : 3J50 

Condenser Tube IN umber of [ Capillary Tube 
Inner Dim. mm ! on Wire i Inner Dim. mm 

i Condenser , 
3.S- ! Tube I :2-t+- i 

Evap. Tube 1 Ref System Internal- i Refrigerant 
Length mm Volume Lit. ! Weight. gr._ 

-25""°C ; /'5000 ! , ;go 

General Specification 
Insulation Thermal ; Insulation Material Insulation ; Gasket 

Conductivity Factor : ~fixture Type '.Type 
W'l\{ "K : (Polvoh-Rl 1 )~ i 

, Isos;·nide (/oo.,_35)+03iP0Lyu12.ETHil1v: P. V.C o.oti1 

Compressor Type & 
rvlodel( s) 

OANfCSS I ?f_ ?.~?8 

· Compressor Cooling i Compressor Input 
' Capacity ('Natt) Power(Vlatt) 

16.1 
1 

/aS 

Voltage 22 o tl : Ampere /. 30 A. ) Frq. S-0 1-11 



PRODUCT SPE.CIFICATI<DN T'ABLIE 
Company GA Dao J< : Product Type /Z E F. [ Product Model /!- 2'80 

DIMENSION 
Heimtmm ; Width mm I Depth mm 

'-' 

16SO 600 
I 

650 ~ I 
I 
' 

Evap. Height mm , Evap. Width mm i Evap. Depth mm 
J.30 'fJfO ! 300 

Gasket Thickness Ref. -ry.yr all Thickness ! Freezer \Vall Thickness 
16 aS 

I 

o~ mm .mm ~mm 

Refrigerator Internal Volume Lit. ! Freezer or Evap. Internal Volume Lit. 
27-1 i 30 

REFR!GERA TION SYSTEM 
Condenser Evaporator I Evaporator Surface Capillary Tube 
Tube Length Tube Length ) Sq. mm Length mm ..... 

mm 11100 mm I <So c+ooa : 15'"00 
i ! 

Condenser Condenser Tube iNumberof : Caoillarv Tube 
! 

; .... .. 
Tube Outer Inner Dim. mm I on Wire ! Inner Dim. mm ! 

Dim. mm i Condenser 
i 

' 

4'. i-61 3.s 
J Tube /:J_ '-f 

! 
! 

i o. 7-g 7 

Max. Evap. Air Evap. Tube ! Ref System Internal : Refrigerant 
_Temp. Length mm I Volume Lit. ! Weight __ gr._ 

-11 "C. 
i ' 150 I i 

General Specification 
Insulation Thermal ! Insulation Material ) Insulation : Gasket 

Conductivity Factor : rvfixture Type : Type 
vV/1vf"K ! ( Polyoh-Rl 1 )+-

o.01i1 ; Isosynide (IU0+35)-r-133ifo~·u~erllfJAI i P. v. c 
Compressor Type & : Compressor Cooling ; Compressor Input 
Iv1odel( s) . , Capacity ( \Vatt) Power(W att) 

C.oLD 5Tt-Jf?... /vc_5J.. l'+O 
I !GS-

Volta~e 210 : Ampere /.I ! Frq. ~o 



~_n_Indu:SJriaU'JA. 

!&!tlirui lnt~rnol 
rrady~t ~ IDJ1 ·- YohnnQ ·--· 
Ixn ~ Product Comp. 

Cooling Cooling 
Capacity Req. * 

Rerrl1:ern&21: ROMlO 79 95 

B~frie;erator RQl\U3 w JM 

R~ftiBramr ~!!Mli ill ~ 

Freezer UFMlO 127 152 

Freezer UFM13 158 190 

Ref. Freezer RATJJ 137 164 

Selected Compre1111or Test Condirtlon: 

Y.&. hgfyg .~d..filru: 

Model watt Model 

280 

J68 J.1S§f ill NR.R~ 
.ER:LlY lli 

J2!! ILfilE ill. ~ 

280 FR7.SG 145 NR62L 

368 FRIOO 191 V75L 
VF75N 

326 11.S7F 162 NR62L 

ASHRAE Standard 
Ambient Temperature 43 •c 
Evaporating Temperatnre - 23.J•c 
Condenselng Temperature+ 54.4•c 
Suction Temperah1re+J2•c 
Sub-Cooling Temperaturer +32 •c 

B&e.o.mme...n.ded..C.mnPB.m>n 
·-

.M.ottJ!!l.hlm NmJlj ZnnuHI 

watt Model watt Model watt Model 

S.ilC ~ ~ ill 
lMXQ 

J55 QA6~ lJj ~ ill .GYDM 
ruR: MCI ill 
~ 

IM 9.All.::. !.§! ~ 141 GL10AA 
Cl8R- .e.s.m ill 
AX1 

155 D66C- 151 ESC7K 147 GL60AH 
lSRA- ESC7 147 
XS 

• 
194 D77C- 186 ESC8.5 186 GL80AA 
194 l8RA- ESC8.5K 186 

X5 

155 Q/\77- 160 QL6QAA 
Cl8R- QL:ZOAH 
AX5 

* Copmre11or Cooling Capacity Requrement = 1.2 ProducL Cooling Capacity (for maximum 20 houri compre111or operating time per day) 

-
Alper11 

wntt Moel el mtlt 

BPl048Z22· 108 

™ 

.w filJJ.§Z 19 

147 

197 

165 
166 



PRODUCT- SPf:CIFl<CATION T'ABL£ 
Company /-oP-EST!lN , Product Type P--ef. i Product Model :'~-OM to 

DIMENSION 
Heimt mm ,_, ~ \Vidth mm ! Depth mm 

/20 7 686 70'2-! 

Evap. Height mm , Evap. Width mm i Evap. Depth mm 
/ 70 S/S- i 36C 

Gasket Thickness : Ref. Vlall Thickness i Freezer \Vall Thickness 
mm I 7- rr.un S"O ! mm ~ o 
Refrigerator Internal Volume Lit. ! Freezer or Evap. Internal Volume Lit. 

Condenser 
Tube Length 

· /1"11 u·, o mm '"'·...c.. 

Condenser 
Tube Outer 
Dim. mm 

6.3) 

Max. Evap. Air 
Temp. 

. -12 °C 

. 

REFRJGERA TION SYSTEM 
Evaporator 
Tube Length 

I Evaporator Surface : Capillary Tube 
) Sq. mm ) Length mm 
t C1 Q ot:: (_j_. (\ 0 ..-, 0 I ._, •' mm - ! ...; c : v . ,.:.. c '"'u 

Condenser Tube ;Number of ! Capillary Tube 
Inner Dim. mm l on -~lire i Inner Dim. mm 

: 

1 Condenser 
4-. 9) 1 Tube IS6 1 (). 78 

Evap. Tube i Ref Svstem Internal- : Refrigerant 
Length mm ! Volu~e Lit. ) Weight srr._ 

. ") -2 - \ c.) ' /80 

General Specification 
Insulation Thermal 

Conductivity Factor 
W/1"1 ~l< 

: Insulation Material 
. i\rfixture 
: (Polyoh-Rl 1 )~ 

! Insulation 
; Tvpe 
I -' 

i 

; Gasket 

. Type 

Compressor Type & 
01Iodei( s) 

_!. :.. -
-~- : ..: ; .' 

Voltage . ' 7 .--·. 
.,,L _,,_. '--' 

T ,;;:OS"' :n1' de I: : . - . . -·. ·-~ i : ' - - . . ·, .. 
, .L....J Y l ·L.-v-~--.i ... - __..._,,,.::/ / , --

· Compressor Cooling ! Compressor Input 
Caoacitv (vvatt) ; Po\ver(\Vatt·J 

J.. .. ' ,. 

/ 'IC. 

. Ampere / .. ' 8 7 ; ... } 
'-'. I . 1 Frq. 

i ._-- ' 
I. 

__. i_·. ,.-..,. ) c: - ~ 

I 
/ 



DDIF'l\DU~T· SRE-tr'Jf'l( 't T·To~· •. ;l..B' Irr j.F'-"t\r.v · 1 \.,~ r I v i. ·:t l 1 ~~ 1 R·' ~ 
l Company ?reduct Type/~"'-. ~.:: :; 2 . Product l'vfodel .::..r:.; /) 

DIMENSION 
1 Height mm \Vidth mm ! Depth mm 

i )-,·11 /6 !' 701 I U +- 0 b i 

Evap. Height mm , t.vap. Width mm ; Evap. Depth mm 
I -

3)._0 57C I 4-2S 
/Gasket Thickness Ref. 'Vvr ail Thickness ; Freezer \Vall Thickness 

Imm - I .-,-.. 
rnm )0 :mm ~) v -Refrigerator Internal Volume Lit. ( Freezer or Evap. Internal Volume Lit. 

.Q, c;-q i r.' 1-I \ -...._,·:.,,...-

REFR!GERA Tf ON SYSTEM i 
1 'Conaenser 

Tube Length 
mm /5-~f-co 

~ 

! t, vaporator 
Tube Length 

.mm 

~ .. 
' I 

Evaporator Sur:tace : Capillary Tuoe j 

Sq. mm
1
, :? ,... -:: /?c~r'' : Lensrth .~?r1c j 

. .:_.....· I ,_./ ......: v .. _) ;..;'-· .._, . . I 

Condenser 
Tube Outer 
Dim. mm 

\ Condenser Tube iNu1nber of : Cacilla:rv Tube 
' 

; ... ... 

! Inner Dim. mm i \1T' : on vv· ire i Inner Dim. mm 

Condenser-
0:35 , Tube /)~- d. / 3 

ivfax. E"·lao. Air ... ' 

. Temp. _ 18 cc 
Evap. Tube 
Length mm 

' R +' c - l i _ e.1.. ,:Jvsterr1 lnterna ... 
I ~ ..&. 

) Voiume Lit. 
~ Refriger§:nt ! 
: Wei12:htm-. ,_ I 
: - /] ~-· -- l 

Irisulation Thermal 
Conductivity Factor 
! vv~, 'lV L: . 
l /-., r"; Clt:..-

·.....r •\....../ '_) 

Compressor Type & 
i\fodel( s) 
Co/d1 s:tC\r- /;vR.fJ"l 

: - -
' "l () .. :: l ,">(_ _ _.... ..... ·-. 

General S ecification 
, Insulation Material . ! Insulation. 
: J?vfixture _ Type-. • Tvne-.... 
' (Polvoh-Rl 1 )~ 
: Isos~·nide (/oo-r- 35 J.-r-i33!foljUR ETftfJN( 
. Compressor Cooling 1 Compressor Input 
: Capacity (\vatt) Povver(Vlatt) 

/76 /6-1 
\l oltage ;Z:lO \T • ~L\rnpere 6.Cl8 A I Frq. 



PRODUCT' SPECIFlCATI<ON T'ABU: 
Company Lo12E.5T4/V'E: Product Type /2EF. i Product Model /20M 13 

DIMENSION 
Hei,mtmm 

~ /)0'7 

Evap. Height mm 
:255 

'\Vidth mm 

, Evap. Width mm 
Sti 

! Depth mm 

i Evap. Depth mm 
! 3&5 

Gasket Thickness Ref. Vv,. all Thickness ! Freezer \Vall Thickness 
I 

mm 17 rnm so : mm --
Refrigerator Internal Volume Lit. I Freezer or Evap. Internal Volume Lit. 

Condenser 
Tube Length 
mm 11700 
Condenser 
Tube Outer 
Dim. mm 

t:35 

:317.5 i so.§"" 

REFRIGERATION SYSTEM 
Evaporator 
Tube Length 

I Evaporator Surface ; Capillary Tube 
I Sq. mm l Len~th mm 

mm - i //f! 5" f ()CJ , '31...CC 

l Condenser Tube :Number of i Capillary Tube 
Inner Dim. mm ; on Wire : Inner Dim. mm 

: 
Condenser 

. Tube /SG. , C'. 70 
·. ;r D 

Max. Evap. Air Evap. Tube ( Ref System Internal- ; Refrigerant 
. Temp. ., Length mm 1 Volume Lit. ! 

1Neight. gr._ 
- i )_ C- ' - i () )q ;2j() 

Insulation Thermal 
Conductivity Factor 
W 1rvL"k 

Compressor Type & 
i\fodel( s) 

Voltage '1 2 ·'• 
·T-- .c 

General Specification 
: Insulation Material l Insulation : Gasket 
: 1\ifixture ! T vpe 

I "' 1 (Polyol_;_Rl 1 )_;_ 1 

: Isosynide U(,O-r-3 5; -ri )3 i/'Cl;/v,2 c- 1/7/-hL:.~· 

. Type 

· Compressor Cooling ! Compressor Input 
· Capacity (;,vatt) ( Power(\\iatt) 

·~ / ....::. ,_ . , : i..., ..-... 

: l\mpere ! Frq. 

(,)I 



PRODUCT SPECIF'ICATION T'ABlLIE. 
Company lof!,E-5 Tfl-IVE ; Product Type (2EF. I Product Model /ZOM / 4-

01 MENS ION 
Height mm ~ \\'idth mm ! Depth mm 

1507 I S6 i 7'01 
Evap. Height mm , Evap. Width mm i Evap. Depth mm 

1-Ss S3S ! 5qs 
Gasket Thickness · Ref. Vvr all Thickness i Freezer \Vall Thickness 
mm 17 rnm ~;;- [ mm -
Refrigerator Internal Volume Lit. ! Freezer or Evap. Internal Volume Lit. 

. 336 j 5'-1-

REFRIGERATION SYSTEM 
Condenser 
Tube Length 

I Evaporator 
Tube Length 

I Evaporator Surface i Capillary Tube 
) Sq. mm i Lemrth mm 

mm !1700 . mm - ! /J4-8UO : 3.l)o 
Condenser 
Tube Outer 
Dim. mm 

! Condenser Tube 
Inner Dim. mm 

\Number of 
I on Wire 

j Capillary Tube 
i Inner Dim. mm __ 

i Condenser 
u.. 4.'r I I 

< · ..J i Tube /)6. i c;~ ·55 
Max. E vap. Air Evap. Tube ! Ref Svstem Internal· 

Length mm l Volu~e Lit. / 
; Refrigerant 
! Weight..~·-_Temp. 

0 

-!) G l - - i u.o~ , ;21-0 

Insulation Thermal 
Conductivity Factor 
W/1't(;K 

,.~~ //:. ,' c.;· ~ -
i_ .......... ' __.., 

Compressor Type & 
iY1odel(s) 

. .r - .. ,' . :-:- . r ,. .. /J ; ' ..._;:.. l.. L '-.l" ....) , vf / v ,.__ • .,,..: ·..!... 

Voltage 1-J_C: 

General Specification 
! Insulation Material 
: :tvfixture 

Insulation 
Type 

; Gasket 

: Type 
! (Polvoh-Rl 1 )~ 
: Isos~·n1.de /,1,·,· ·7 ·? i-f ?~: Pc(,,uc_ ETr1//1VE 
' \i.,.l_.,-r-" • ..J;··-...-./ . 

. Compressor Cooling 
· Capacity ( \Vatt) 

/7/. 
.: r(_,i 

v-:- : }\mpere (), '18 ,q 

Compressor Input 
Povver(\\latt) 

I , '1 
! () ..!... 

i Frq. 



PRODUCT SPECIFICATION TABLE 
Company LoP- f .5Tfl/.J ; Product Type FR. r:;. l Product Model UF;.,\ 13 

DIMENSION 
Height mm ! \Vidth mm !Depthmm 

IS<Y7 686 
I 

I I 702-i 

! 

Evap. Height mm , Evap. Width mm / Evap. Depth mm 
- - ! -

Gasket Thickness · Ref. Vvr all Thickness ! Freezer \Vall Thickness 
/7 

I so mm mm - !ffiffi 
I 

Refrigerator Internal Volume Lit. ! Freezer or Evap. Internal \tolume Lit. 
·- I 368 

REFRIGERATION SYSTEM 
Condenser I Evaporator Evaporator Surface i Capillary Tube 
Tube Length Tube Length , Sq.mm l Length mm 
mm !S9-00. mm 18100 ' 1011 gqo : 3)5"0 ! 

Condenser Condenser Tube \Number of i Capillary Tube 
Tube Outer Inner Dim. mm ! on Wire i Inner Dim. mm t 

Dim. mm Condenser 
6.3) lf. c;s ; 

o.78 ; Tube 1.56 ! ! 

Max. Evap. Air Evap. Tube ! Ref System Internal- i Refrigerant 
' ._, 

I 

! Weight. gr,_ _Temp. 
-14- ~c 

Length mm ! Volume Lit. 
18200 i 0.95·- : 

2'1-0 i ' 

General Specification 
Insulation Thermal : Insulation Material \ Insulation : Gasket 

Conductivity Factor : :tvfixture Type : Type 
\V,'lVf °K ! (Polyoh-Rl 1 )..:.. 

c.c1~1) 
-

; Isosynide (/00+3.3)-r-133 jpor-yu1.2.Er!llJAJC; 

Compressor Type & · Compressor Cooling ( Compressor Input 
i\tf odel( s) · Capacity (·watt) ! Power(Y'-iatt) 
''rf5··,.-i,;. r r.1-]r' lCj; lli ;Vlr'.A ·. U) i1 i .··Cl : r //J / u I I ' ' 

Voltag:e Q2.0 : i\mpere /.I 7- I Frq. so 

. 9'13 
/-



PRODUCT' SPECIFICATION TABL£ 
Company LoR-&5 TA1V : Product Type ;--!< c-. I Product Model UFM- fo 

DIMENSION 
Heimt mm ! Width mm I Depth mm 

u 1201 : 686 i 702 
Evap. Height mm , Evap. Width mm i Evap. Depth mm 

i - - -
Gasket Thickness •Ref. \Iv-rail Thickness i Freezer \Vall Thiclcness 

I so mm 17 mm - !mm 
Refi.i.gerator Internal Volume Lit. I Freezer or Evap. Internal Volume Lit. 

- . ! 180 

REFR!GERA TION SYSTEM 
Condenser i Evaporator l Evaporator Surface i Capillary Tube 
Tube Length Tube Length /Sq. mm f Len2th mm 

12100 i3.)00 ! 7556'30 i 

3/00 mm .mm ' 
! 

Condenser i Condenser Tube !Number of ! Capillary Tube 
I 

I Tube Outer i Inner Dim. mm on -~lire· ·--- ! Inner- Dim·: mm -
Dim. mm I Condenser 

i 

' 

.G.3) CfC/5 /Tube ;r-6 ! 0-78 
! ;J ! 

Max. Evap. Air Evap. Tube ! Ref System Internal- i Refris:erant 
_Temp. c Length mm ! Volume Lit. ! Weight. gr._ 

-1lf (_, i 10SCO I O.l.2 ' ;2.o5 i 

General Specification 
Insulation Thermal : Insulation Material I Insulation : Gasket 

Conductivity Factor : i\fixture Type : Type 
0 

! (Polyol~ Rl 1 )~ vV/lYL K 
,, ·~j /· J q·s-· 
...._., .. (_,. '_,,. , Isosvnide (ICO·r33}t-i33 :rc~,Vi . .'/2 E l/f!i1Ut: 

Compressor Type & : Compressor Cooling ( Compressor Input 
Pi1odel( s) • Capacity (\vatt) ! Povver(V/att) 
/' I . . . / f:. 6 '1 176 /{.L Seid 5far I ;V ~- ~ : 

Voltage . 2'd-0 IT : .Ampere 0. 98 fi i Frq . So il;t I 



Mtn.alled Co, 

,Cgjfilg lnimUll 
Product lrfillqg lYl11 

l'.Qlum! 
Ilu MmW Product Comp. Ltls Duofug Ggld StJu: 

Cooling CooJing 
Capacity Req. * Model watt Model 

F.rum.: F80 172 206 217 YI.a 
~ 

Ref, F[~Z~[ RF80 JM m ru K!!!G m. 

&f,lc~~~r ~ AM 122 m FR10G m Y1a 
; ~ 

Ref. Freezer RF14 174 208 304 V75L 
NF45N 

Selected Compressor Test Condirtion: ASHRAE Standard 
Ambient Temperature +43°C 
EVftporating Temperature - 23.J•c 
Condenseing Temperature+ 54.irc 
Suction Temperature +32 "C 
Sub-Cooling Temperaturer +Jl•c 

Recommmd.ed Compressors 

M11t1u1bib. N.~ 7.Amussl ARperR 

watt Model watt Model watt Model watt Model 

~ !MH 200 ~ 14§ GLSOAA 1fill Bfl118Z 
~ ~ ESCBK ~ 
~ 

OA77 1.@ ESCJ m GL10AA w BPUJ6Z 
!JI: ES CSK m 
HW 

~ J!1'ro: ~ ~ 1H GLSOAA w BP1UBZ 
ill llRA:: MCM lH 

~ K 
194 QA91 200 ESC9 205 Gl.BOAA 200 8Pl118Z 
194 C20R ESCOK 20S 

AX5 

* Copmressor Cooling Capacity Requrement "" t.l Product Cooling Capacity (for maximum 20 hours compressor operating time per day) 

D.tt 

~ 

ill 

200 

200 



PRODUCT SPECIFICATION TABLE 
Company "'/\C VALE D '. Product Typeff;~./~PE.\ Product iYfodeL RF /lj-

01 MENS ION 
Heimt mm / · \Vidth mm I Depth mm 

w ,c·qa , S'fo ! 5c;5-
Evap. Height mm , Evap. Width mm i Evap. Depth mm 

370 <{-Oo 1 ~ 80 
Gasket Thickness · Ref. "Vv'r all Thickness i Freezer \Vall Thickness 
rnm Jo mm 30 i mm <+->-
Refrigerator Internal Volume Lit. I Freezer or Evap. Internal Volume Lit. 

. tl3<"-f ! 70 

REFRIGERATION SYSTEM 
Condenser 
Tube Length 
mm /OCJO 
Condenser 
Tube Outer 
Dim. mm 

Evaporator 
Tube Length 
mm /Q3_) 

\ Condenser Tube 
i Inner Dim. mm 
' 
' 

0 !! (J, 

Max. E vap. Air 
_Temp. 

-19 

Evap. Tube 
Lencth mm 

: - -

Evaporator Surface : Capillary· Tube 
Sq. mm : Len~h mm 

~'J 0 x. 14-. 5 .3 / 1 ,; -~ '1 
' ,,_--<., (j .J <.?'-

iNumber of i Capillary Tube 
! on 'Alire : Inner Dim. mm 

; 

i Condenser , 
I . '? ' : Tube /o<... ' 

I Ref Svstem Internal- : Refrigerant 
' J ' -

i Volume Lit. 
i 1 

! Weight. srr._ 
' l<iO 

General Specification 
Insulation Thermal 

Conductivity Factor 
: Insulation Material 
: ]\fixture 

! Insulation : Gasket 
i Type . Type 

vV/ivr VK -
r . 1 

1 (Polyol...:... Rl 1 )~ 
---;-

! Isosvnide \So.>r-;...2. / !,..1-i :1-;;.._1~,...:..::- .-/·• 1·-'(,.-: , 

! Compressor Type & : Compressor Cooling ! Compressor Input 
ivlodei(s) ·Capacity (1-vattj 

/V E c c· 1.J 1 1 {; ) /
1/ 1 :; H k 1 7 3 

Voltage )).. 0 li-: .Am ere /. J 1-l i Fr . 

Qdi:) 
,// 

I . i. ' . .._,v, 

, -



PRODUCT SP£CIF1CAT'ION TABLE 
Company MOVA LL ED Product Type ,eer, ret:i Product Model /.F 60 

DIMENSION 
Height mm ! w·dth ! Depth mm ;1qo . i rrnn 

)c:+o 
I 

S-95 : I 
! 

Evap. Height mm , Evap. Width mm i Evap. Depth mm 
/'fO . /)_~O ! 4'3a 

Gasket Thickness Ref. \\Tall Thickness ~ Freezer \Vall Thickness 
~ 30 

I '-IS-mm mm :mm 
Refrigerator Internal Volume Lit. ! Freezer or Evap. Internal Volume Lit. 

. 9.,1').7 ! /g,g 

REFR!GERA TION SYSTEM 
Condenser Evaporator I Evaporator Surface i Capillary Tube 
Tube Length Tube Length I Sq. mm , . : Length mm 
mm qMo mm /23;) \ ~;-go x 1; IJ.~r- a_300 
Condenser i Condenser Tube !Number of i Caoillar-V Tube 

: 

( on "\\lire 
; ... .. 

Tube Outer Inner Dim. mm : Inner Dim. mm 
Dim. mm i Condenser o.66 g 5.3) ! Tube !5" 

~ 

' ! 
I 

Max. Evap. Air Evap. Tube ! Ref System Internal- i Refrigerant 
I 

_Temp. Length mm I Volume Lit. i W eig:ht m-. 
-If i <J.S"Z~; - /!J-o - ' ; 

General Specification 
Insulation Thermal . Insulation :N1aterial : Insulation ·Gasket 

Conductivity Factor ; ivfixture j Type ; Type 
vV · rvI ·~ 1'( 

o.oi') 
( Polyol-Rl 1 )- •, · 

; Isosvnide (36".3-tfd. r)t5 I ifOLyurfle THJt!t}'. P- v. c 
• J 

I Compressor Type '-~z: · Compressor Cooling .. Compressor I::put 
\ "'\ 

, ' 
' 

i . ~ -
" ' .,.,Iudel( s) 1 _ ,- __ i Cu.pac1ty (watt; 

;vE.-r..:Ct-!J/ .~.j./•,l)ff 119' 
! Power( watt) 

14-C 



PRODUCT' SPECIFICATION TABLE 
Company Mo v If Lt.. c- D ; Product Type f f?..c. I Product Model ;:zo 

DIMENSION 
Height mm 

//tj{) 
~Width mm i Depth mm 
: S--9-o ! 595-

Evap. Height mm , t.vap. Width mm i Evap. Depth mm 
- -· ! -

Gasket Tbickne ss Ref. Wall Thickness i Freezer \Vall Thickness 
M 

I 

"!:::.S-mm rnm - : mm 
I 

Refrigerator Internal Volume Lit. I Freezer or Evap. Internal Volume Lit. 
- i hll+ . 

REFRIGERATION SYSTEM 
Condenser Evaporator I Evaporator Surface : Capillary Tube 
Tube Length Tube Length /Sq.mm i Length mm .. : !600 mm qoao mm 1230 i -

i : 

Condenser ! Condenser Tube !Number of i Capillary Tube 
i 

Tube Outer Inner Dim. mm ! on ·\\lire i Inner Dim. mm f 

Dim. mm \Condenser 6.35 ' s : Tube l.S- ! G. ;z 't' 
! ! 

Max. E vap. Air Evap. Tube l Ref System Internal· ~ Refrigerant 
.Temp. Length mm ! Volume Lit. 

0.6-7 
'. Weight. gr._ 

- /<( ' 5oco i ! 

.£)_ <fO ! 

General Specification 
Insulation Thermal ' Insulation ~faterial Insulation : Gasket 

Conductivity Factor ! ~fixture Type '.Type 
W<'wl ~K , (Polyol~ Rl 1 )~ ; 

I 

t)-02>- ; Isosynide (56.3-r/J. 7)-r-5"1 i.ft:5trv12.ET/fA/v' : r::::..v.c 
Compressor Type & ·Compressor Cooling ! Compressor Input 
i\ifodel(s) . · Capacity ( \Vatt) i Povver(vVatt) 

;"' E c..-c 1-iI/ tE.5/llltf /f K., \ 1 \ 
~ J 

(80 : 

Voltage Q:J.__o V •.Ampere /. <f A r Frq. s-o f.IJ 



PRODUCT SPf:CIFlCATI<ON TABU: 
Company MoVALLED Product Type,eEp. re~ Product Model ,Ef 6-> 

DIMENSION 
Height mm I tfC/O ! Depth mm 

! 
Evap. Height mm , Evap. Width mm j Evap. Depth mm 

&2.2-0 qoo i c..;-go 
Gasket Thickness : Ref. v\tall Thickness i Freezer \Vall Thickness 

I 

mm a.o . rnm 30 \mm ·30 

Refrigerator Internal Volume Lit. ! Freezer or Evap. Internal Volume Lit. 
. ~Q.3~ i 4-1 

Condenser 
Tube Length ._ 

Condenser 
Tube Outer 
Dim. mm 

~fax. E vap. Air 
_ Temp. 

-IZ-

! 

REFRIGERATION SYSTEM 
Evaporator 
Tube Length 
mm 15"3~ 
Condenser Tube 
Inner Dim. mm 

I 

Evap. Tube 
Length mm 

I Evaporator Surface ; Capillary Tube 
! Sq. mm i Length mm 
! 4-80A i303~.S-: f}_{)j) 

!Number of i Capillary Tube 
! on Wire i Inner Dim. mm 
' ; 
j : 
1
1· Condenser , 
! Tube /5- i Ci. ·71 

' 

! Ref Svstem Internal- i Refrigerant 
I Volu~e Lit. ! °V'i eight. gr. _ 
: ()_6.l IS-o 

General Specification 
Insulation Thermal : Insulation Material ! Insulation : Gasket 

; Type Conductivity Factor '. }\fixture j Type 
vV.rl'vf IZK . ! (Polyol~R11 )~ ! 

C·.f_>)_~- ; Isosvnide{.z-.1.-1J.1)t)-/ if6o/v1~ET;!/-f1v. f" 1/. C 

Compressor Type & : Compressor Cooling i Compressor Input 
l\11odei( s) · Capacity ( \Vatt) ! Power(\Vatt) 

1vc-cc H- I/ 6. S. Pl 7 i-1/\ l~t ; 1~·0 

'loltage 2._:lc : Ampere !.! j Frq. 



PaI£MJlC./iine C<A_ 

!.&Dlina lnt~mml 
rc1Hlm~t Prruht£1 1YAll 

~ 
Product Comp. Danfyu G2ld Stir ~ .MruW !Ji. 
Cooling Cooling 
Capacity Req. * Model watt Model 

~friaernl!lr PMR6 85 102 167 TUQ 104 ml~ 
~ 

lt.tfrieer1to1: 1070 JM ru m TLS5F ill NM~ 

Refrleerol!lc llomnv~ W! ill. ll!! FR.'.ZtS~ ™- mwL 
~ TLS6F .w 

Freezer 1072 181 217 290 FRIOG 191 V75J, 
NF4~N 

Selected Compressor Test Condirtion: ASIIRAE Standard 
Ambient Temperature +43°C 
Evaporating Temperature -23.3°C 
Condenseing Temperature + 54.4 °C 
Suctlon Temperature +32 °C 
Sub-Cooling Temperaturer +32 °C 

R._e~..o1DDIJID.d.e.d..Cmnpressors 

.MID.lWJ.ib! fj_ccchl 7,anussl 

watt Model watt Model watt Model 

108 ~.o. 95 ~ ill ~IA:!AA 
!!m OKAX 

~ 

131 QID 121 GU!lM 
.CU.: 
HW 

lll »file: ill ~ li2 ~L6~AA 
URA· ES~'.ZK li2 
~ 

194 Qt\91 200 ESC9 205 GUO AA 
194 C20R ESCOK 205 

AX.~ 

A11pera 

watt Moel cl 

ll1 nr10~81,z 

! 

m BPJUJZ 

~ BPl116Z 

200 BP1J J8Z 

• Copmressor Cooling Capacity Requrement = 1.2 Product Cooling Capacity (for msximum 20 hours compressor opentting time per day) 

DU 

108 

ill 

19 

200 



I ( omnanv P.Q {'' ,:., j/- i: /11.J ,:-
I -· ... !'°' •.,. ' , "- ~ , ,.. '-- ·- - ?reduct Type . '!.[.c. · Prcduct ~1!odel PAI\ J.< /!;. 

DIMENSION 
Hei!ilit mm . \Vidth mm : Deoth mm ....,, 

01 r-, 
: ... 

·10 i _)J{) /,.~l.J 61 

Evap. Height mm , r--vap. \Vidth mm i Evap. Depth mm 
./4-C.J ? "20 ! ,,. J / .~, 

'- I '-TbU 

Gasket Thickness Ref. \\i)" all Tl1i ckne s s ! Freezer \Vall Thickness 
i7 &r'; I 4-0 mm rnrn : rnm I I :-- , ~ 

Refrigerator Internal Volume Lit. ( Freezer or Evap. IntemaL \lolume Lit. 
/50 I I"-? 

I r-

REFR!GERA.TION SYSTEM 
I 

Condenser Evaporator Evacorator Surface : Caoillarv" Tube ... I ;.. "' 

Tube Length Tube Length Sq. min :-Length ·mm 
6676 i .......... _ .... ;~)·-:':<o 1.-..-. .. ~ 2 /' "~ 0 mm mm !--.(__!I ,.., ,; _,; : ~ .• -

Condenser i Condenser Tube :Number of i CaDillarv Tube 
I ! J.. ... 

Tube Outer : Inner Dim. mm . "-· i Inner Dirn. mm -on Vii ire 
Dim. mm 

I 

: Condenser 
63~ ! -· -· 

6. tO ; Tube i J /""', ;::;?-~• - _,,. 
/ ::.- ! ,_ ~ i / 

Max. Evao. Air : Evap. Tube l Ref Svstem Inteoal 
.. 

: Rcfrigeran.t .. 
i V olu~e Lit. _Temp. 

-12 'C 
i Length mm : V..f eight~. -

I : 
,_}~ 

' /./ --
General 

~ .... ,. --- r pc., .... ,.._..,~-=j• ~"""' 
\_./ -.;;;-...,111._ ..... 4.IU! I _j 

Insulation Thermal , Inst:lation :N1aterial ' Insulation Gasket. 
Conductivity Factor : Nfi:tture 

: ,....,.... 
lype 

...,... 
.:.ype 

\V. ?YI: ijK ' 

0- {)/f 
(Polyol...;...Rl 1 )...;... 

: Isosynide (3? -r 13)-;-)- I IV~ l/;2 E P./V'E. p.u.C 
Compressor Type 8:: Compressor Cooling ; Compressor Input 
~1odel(s) · Capacity (\vatt) i Povver(V/att) 

3) /FA/'f3Q3()0 9S" ' ' 

Voltage , .. - 7- 7Y.2 
I 6 - (... . i\mpere c ,t./ . u r ! Frq. so If 'l-

. 31 



•!"' .. ··; . 

P o. tf1: D u1 c· T. 'lf)E-CI "F"·T I("' . ~ T . .,.. o· · > • T. ·'"B~ · ir + :i\.V · · __,y · . I 1vR 1, .::..'4 . ~~ · ~ 

?roduct Tvve : ~: ~ ,,, .... ·-. : Product i\f odd / ,- .._, ""' / ,_,. f- L 

Dli\/1ENSION 
l Heimt rnm ._, 

14-20 
· \Vidth mm 

6 "1--0 
i Depth mm . . 

)70 
Evap. Height mm . t. vap. vvridth mm ; Evap. Depth mm 

13 /7. 6 4-7-6 . 
iGasket Thickness Ref. \Vall Thickness • Freezer \Vall Thickness 
I mm I'-?--

I 

I rr.un 
Refrigerator Internal Volume Lit. ! Freezer or Evap. Internal Volume Lit. 

- ! d0 
REFRIGERATION SYSTEM 

Condenser 
Tube Length 

Evaporator 
Tube Length 

Evaporator Surface ; Capiilar:·/ Tube I 
Sq. mm i Length mm i 

mm I 09.1 <f 1nm - ,<7·~/) ..... I/.: ...,,.~,, l 
Gl.- {.j I c .1. v ! _)l_.(:~ 

Condenser 
Tube Outer 
Dim. mm 

\ Condenser Tube 
i Inner Dii11. mm 

:Number of ; Caciilarv ·1 ube ... -
! HT" . T D" , on vv ire · : .nner' 1rn. mm 

0·. zo I 

I C6ndenser-
! , ,,..uhe : 1 IJ 

~fax. Evap. Air ! Evap. Tube 
Temp. i Length mm 

-/8 oc : 

' Ref System Internal 
[ Volume Lit. 
i 

I Insuiarion Thermal 
.Conductivitv Factor 

i• r ,, ·I 0 K 
IV; lV I 

General Siiecific<:tion 
Insulation ivlaterial 

• :\fixture 
(Polyol~ Rl 1 )~ 

· Isosvnide (3 7-r i :) ·-r-51 

· T 1 • 

. ; lllSUlfftlOll 

. Type 

/) CJ/ ,._.,, ~ _, . 1 

-: Refrigerant ! 
: Vv eight. ~·-
, 27C 

Gasket 
Tvoe 

- < 

10 ·/ c~ - v. 

Compressor Type t.~ 
0!1odel( s) 

. Compressor Cooling 
' Capacity (·watt) 

: Compressor Input 

, · /e-5;t;1'3flt 
! Povver(Vlatt) 

?!/ 
Voitage /6) _ 2'!>0 '' -n 1· 7 '-'/ . ~~11 t-' ere . .:> ,, : Frq. ;-o 

. 80 



PRODUCT. SPECIFICATION T'ABLE 
I r ompanv '-' 1£..S ,;)4r-.J./AE .._ - J.,,,. 1· /1 I !' I..._., I _, ?reduct Type .. :~f F. ·. Product _:,focel .~--.,~fv!/i~.Li1lD1 

DIMENSION 
T.J ·m \Vidth mm : Deprh mm ue1cr t mm 

'-' --::z s-jLJJj{J ' (~/O ! 
I ~/ 

Evap. Height mm , Evap. Widtb. mm i Evap. Depth mm 
260 5/0 ! ')i(J 

1Gasket Thickness . Ref. \\i' all Thickness · Freezer \Vall Thickness 
lmm /,. {' 

I 

4-n i+ rnm '-r _i :mm '~ 

Refrigerator Internal Volume Lit. ! Freezer or Evap. Internal 'iolume Lit. 
<+! ·33~1 i 

' 

REFRIGERATIOf\J SYSTEM -
·- - ·-

Condenser Evaporator Evaporator Sunace CavillaDl Tube 
' . -

Tube Length Tube Length ·sq.mm : Lenzthmm 
/j320 2.0,JQ}l'iO 3'+0 mm mm l . - ~~ -

Condenser J Condenser Tube !Number of ! CaciUarv Tube 
! ... .. 

Tube Outer Inner Dim. mm en Wire i Tnna.r Dim mm ! --1 ~\...1. • ;,l, 11.L.-

Dim. mm Condenser----
{bO {3S !(] 

i 

. Tube ! ()_ t- 9 
! 

1-fax. Evap. Air : Evap. Tube ! Ref Svstem Internal : Refrigerant 
' -

_Temp. i Length mm ! Volume Lit. ! Weight2r. 
-12 °(, ' 

Insulation Thermal 
Conductivirv Factor 
I \V!l.Vf °K 

I -
I""\ . -...... ;"1-1 

: Insulation ~faterial 
: .Lvfixture 
'. (Polyoh-Rl 1 )~ 

2f) ,_:::- ;c.-o . _., 
J .. 

-fl 

: Insulation . r'"':as 1 - .:o.+ 
'-' l\.. ..... l.. 

; Type · Tvoe 
• 4 

{J.01<[ · Isosvnide (3?+- l--:5)-;-) I J:r:iyu,z. eT/.l!i/vC: /? v. <.:: 

Compressor Type & 
rviodel(s) 

Compressor Cooling 
: Capacity ( vvatt) 

E5/11l+fll( . / r+o 
Voltage I 6)- 250 : l~m.oere / O 2 

: Compressor Input 
i Power(';'/att) 

! Frq. 

156 

--

I 
r 

I 
I . - I 

; 



_E)_f)ff1i(r ·D· ·U1CT' s~-¥."tr}f.,,.1c· ~~T·10~· T'~B''lf ~ ~ 1\.V: • ? b'l.I · · · · .s. .... J.. , ~'4 .1. .._-~ 1' ~ 

j r.....,m ..... anv ?.'"'" 01/1c1-1T;VE ?reduct Tv-ce /2EF. 0~od, · ~t- \f od~ 1 'c+r. .___. 01 ... ~ .;. ! !-/,__...1 ; -. - '.J..J. 'U\.~~- ''-'J. I . ..__ . - . ~ 4 ' 

I DIMENSION 
Hei2ht rr1m 

/3'fIO 
\Vidth mm , Depth w..m 

'-
6/0 3-10 ' 

Evap. Height mm 
'-' 

, r- vap. \Vidth mm ! Evap. Depth mm 
I - -
ib~ 4-3-o : -7 r C:-

C:.- 6 ../ 

Gasket Thic~1.ess Ref. Vv-r all Thickness 'Freezer \Vall Thickness 
/7 CJ-1-i I 

4-c rP.JD mm , 1._,/ ;mm 

Refrigerator Internal Volume Lit. 
i 

Freezer or Evap. Internal "lolume Lit. ! 

Condenser 
Tube Length 
mn1 .::A<;' '2. ,..) - .-' .;,_,; .,_, -~ 

Condenser 
Tube Outer 
Dim. mm 

/' <7,1' 

rvlax. Ev~p. Air 
. Temp._ . ·-.. 

. I I <,,c _,, . ._ 

Z6Z! 21 

REFRIGEP~ TION SYSTEM 
Evaporator 
Tube Length 
JTlffi 

i Condenser Tube 
I 

i Inner DL.11. mm 
i 

I 

' ! ....,-

i Evap~Tube 
1 Length mm 

.t vaporator Surface ' Caoillar-: Tube i 
J . " 

Sq. mm l Lemzth mm -
33CO i· ---- -- < -;;:- ~)/i:..-

r ..... ,,,..~ __ .) _ .. , I~--' 

JJ.'1umber of· ; C~pillarv Tute , ........ ~---
I . ! .. :·":: ... 

! on \Vire 
... 

) Inner Di1n. mm 
i Condenser: 

f i ...,... ~ - ~"t .::'/ 

; l uce 
! Ref Svste1n Internal 
l Volu~e Lit '":~ . 

: ' ·''' .":: .. I ---

General Specification 
l Insulation Thermal 
1Conductivir:-.: Factor 

. Insulation Material ! Insulation 
; 

: rvfixture : T vpe ~ 
I ~ 

·Gasket 
· Tvoe 

• 4 

\V,'~1cK c Q ·""'-:, )( 6 
(Polvol"'7""Rl 1 )~ : 

~ ~ 

Isosvnide (3 7 -rt 3) -t .J 0 !?oi..yu/c ET II fl JJ ?v.c 
Compressor Type & Compressor Cooling 
i\lfodel(s) · Capacity (\vatt) 

/rN)/r/oG 123 

, Compressor Input 
/ Power(Vlatt) 

//0 

Voltage(/) 16)-2.SO. Ampere o. '] If A ! F rq. 50 ;-i.C 

. 83 

l 
l 
I 
! 
I 



f 

~ .. 

Pars Mo1un1LCJJL 

!&llina I hlkmnl R . ...la...1 £"4 Product 1 t>r.oducl I nrui _e_co.mmm~mnJHl'.sB.O.r..s 
Y.Qlunt~ -·-- ----r·-----,.------...-- -

.'.fi.nl I .M.lukl I Product Comp. lJJ. Danfuu !l!lhl.filu: .Mlb!llbl~ I ~dii 7JRnn1111I I A1per11 
Cooling Cooling 
Capacity Req. * Model wntt Model wnlt Model I watt I Model I watt I Model I watt I Model I 1!ltt 

---+---
··- . ·>- I PMKFu 160 192 2so filllfil! 121 VF75N m m:z.c 10 ~ I IM I cuoM 1121 1 ms.z ·1 ~ 

,:'rt.ez e>' ll1.fil! ™ "fA fW ~ 
freezer I PMKF7 ill ill lfil! rn ill ~ ~ D66- ill B.S..C.Z ill I GL70M I lli I BP1116Z I ll!I 

mz.m ~ QlR: E.KlK. ill 
~ 

. ,,. - J rMKR12 11!! 183 1 m 1: NIWL tru! 843- I 95 I~ I !Ql I GIAOM 111 I BP1048.Z,22 I 108 
RrEF!?IG€/MtOf(I : CJQK: 

AXQ 

Ref.Freezer I "D<llfl7 I 118 I 261 I 428 ~~: 2171 I I GL99AA 1248 
11 

Selected Compressor Test Condirtion: ASHRAE Standard 
Ambient Temperature +43 "C 
Evaporating Temperature - 23.3 11 C 
Condenseing Temperature + 54.4 °C 
Suction Temperature +3l°C 
Sub-Cooling Temperaturer +32 °C 

" Copmressor Cooling Capacity Requrement = l.l Product ,:J Cooling Ca11ncity (for rnHimum 20 hours compressor operating time per day) 



JD D Ill: Du· cT· .-If):~ rl·f'I{{' '~ =ir"'·-Y l('t ~I T' ... "'\. ~ r, ~ r r\r. v · 1 • ,:,r~ \..J l; ~"l.. 11 v: ~ .... ~o L-6 

DIMENSION 
1 Heimt rnm \VidH1 mm : Depth rnm 

(_, 

lr?rzo SCfO {Jrf(} ! 

Evap. Height mm . t. vap. "\Xlidth mm : Evap. Depth mm 
S5-0 4-9-~ : S9o ./ . 

!Gasket Tliickness Ref. \\Tall Thickness : Freezer \Vall Thickness 
' SS-1Till1 .d-0 IT'ill1 ....,,. /" :mm ·..) \_.· 

Refrigerator Internal Volume Lit. ! Freezer or Evap. Internal Volume Lit. 
_.s_3Lj- i 9'! 

REFRlGERA TION SYSTEM 
1 Condenser 
I Tube Length I mm /33C() 

: Evaporator l Evaporator Surface i CaoillaDl Tube 
I 

! Tube Length 
_,, ,mm I 60t) 

Condenser i Condenser Tube 
I 

1 Tube Outer \Inner Dim. mm 
Dim. mm 

I 

i 6 ' 5 

Sq. mm 
0-2 JOCfJ 

:Number of 
i 
' 

'-;v;~Q on v .u \,;,. 

i Condenser 
1 Tube ;J_ tf 

I .. -:-; Lencth mm 
.3CCO 

i Caniilarv Tube 
; .L .. 

~ ......,.,.., ~ + ' - 1} ! l1J.1.1.e.1. . 1m. mm 

! /). 31 
! ~· 

:tvf ax. E vap. Air : Evap. Tube ! Ref System Internal- · : Refrigerant 
_Temp. 

-It 
i Length mm i Volume. Lit. ... :. vv~ eight !IT. -
' I Q£;o - -' i 

General Specification 
Insulation Thermai . Insulation J\'Iaterial · ; Insulation . Gasket 

Conductivity Factor • ~fixture ) Type •Type 
\V/j\{ "K 

c.01& 
· ( Polvol~ Rl 1 )..:.. i r· v c=.-

• .• . J . 

: Isosynide{icu+/J..)-r (00 ;;:=clyut.ETH/V: 

Compressor Tvue &: 
~ l. 

. Compressor Cooling ~ Compressor Input 
~1odel( s) · Capacity (\Natt) . ! Power(v\Tatt) -. 

;J:A1vuj5j /E8 3 !O I .4 J!O : J_~;J 

Voltage (') ') c .... 
: Ampere 1.1 /-) 1 Frq. s-o //3 L-(.. v 

. 7-8 

I 

I 



; 

I ~R«1DUCT. '¥£Clf-'TC ~~-T~O~ .!,;. \. v ' ' - I l • • ~ 1 ' 
~ -- . ~- ~ 

T' ;\.BlE .l_R t· I 

I ,,...nmf)·1rv ~::.,,-~ ... \ (, ,...._._\._'(· k ?Toduct Tvve c 2-E D ... od1 1 "' ... \'od,,,l pA1 /( r::::n _...._, .. _ .. -<...:. ..... ' .,..., .l. 1. , :......\..,,1... ~ 1. . ·..,.. .- .. \I '-. ..... ,,, ' ~ ~ . : . 

I DIMENSION 
Heimt mm 

14-SO 
\\i'idth mm ! Deoth rr.m 

'-- _S)O I ..... 

6'.50 ' 

Evap. Heig,.li.t mm , r- vap. Width mm i Evap. Depth mm 
/0-f s-- /·7 - ~ I r+I. )-
' J • Cf-,.) 

Gasket Thickness Ref. Vv~ all Thickness ; Freezer \Vall Thickness 
IS-

I 

~c. rnm rnm - :mm _,, ' 

j Refrigerator Interna.l Volume Lit. ! Freezer or Evap. Internal Volume Lit. 
- i 2.?0 

REFRJGERA TJON SYSTEM 
Condenser Evaporator I Evaporator Surface , Capillary Tube 

I .. 
Tube Length Tube LenQ:th I Sq. mm ··· ; Len2:th mm 

2000 
! /?Cf-o / ·>?o : '3300 mm 133y;o mm ! ,::) . .. x ~-· 

Condenser Condenser Tube !Numberof [ Capillary Tube 
Tube Outer Inner Di.iu. mm r on '~lire : Inner Dim. mm 
Dim. mm 

I ·- i 

: Condenser 
6 5 :2+ 

i (), 56 
I i Tube ! 

Max. Evao . .t\ir : Evap. Tube i Ref System Internal- : Refrisrerant 
k ; ' ~ 

_Temp. 
-I g 

i Length mm ! Volume Lit. : Wei12:ht S!r. -
' ! 0.7- -2So 
I --.-

General Specification 
Insulation Thermal ; Insulation .Nlaterial , T 1 +-. : .i.TISU aL1011 Gasket 

Conductivity Factor : ~fixture : Type . Type 
\V/1v1 ° I< : (Polyol~ Rl 1 )~ 

I 

i 

0. 0 )<2 : IsosynideUoo t- i .1.J -r i 0 0 ; .oalvc11--cT/1!11i/ ?~ ~~ c ... 
:; I : 

Compressor Type<..~ Compressor Cooling : Compressor Input 
J\;f odel( s) · Caoacitv ( \Vatt) ! Po'vver(~Vatt) 

152 J~NUS5l . . . l<fO 
' 

Voi~.,ae .... L.f..4,._ 

/) 1 () 
o;L·:x_ . A .. mpere 1.2 : Frq. _)L) //) 

'76 



PRODUCT SPECIFICATION TABLE j 
I Company p,_1r:i 1'"·( i\:.:I :~ ?roduct Type ,:=;2.E. : Product .Lvfodei ,C1~tK F ~ j -
I 

DIMENSION 
Heimt mm 

!'-/ r- /' 
. \Vidth mm i Depth mm ..... sec ,/'·?' c '-/ 0 () ; ' Q.:J J i 

Evap. Height mm . f- vap. Width mm : Evap. Depth mm 
~cc ' /1'-Z. 0 -· t_..: _,) 

Gasket Thickness Ref. Vv' all Thickness •Freezer \Vall Thickness 
JS- "-"70 I 

{O rr1m - rr.m ,.) ·' :mm 
-· 
Refrigerator Internal Volume Lit. ( Freezer or Evap. Internal Volume Lit. 

- } I ?C 
REFRIGERATION SYSTEM 

Condenser Evaporator i Evaporator Surface ; Capillary Tube 
Tube Length Tube Length Sq. min·· 1 L .. h ; eng:. mm 

I 6DOC ! g oa 51S-({{) ' 330C mm mm ! 

Condenser ! Condenser Tube :Number of : Canillarv· Tube 
' - ~ 

Tube Outer 
i 

on \~fire 'T rY Inn er Dii.11. mm -; , 1nner L.ilm. mm 
Dim. mm i Condenser 

i 

6 - ~ (,, 36 _) 
! Tube 6 ! 

! 
; 

Max. Evao. Air Evap. Tube i Ref Svsteminternal- : Refrigerant ... 

! Volu~e Lit. _Temp. _ /q Length mm : ·\7\/eight ~. 
' -2..£10 -' ·- ---

' 

General Specification 
Insulation Thermal 

,Conductrv1ty Factor 
\tv~'l\11 ~K · 

o.o I <3 

Compressor Type & 
r.1Iodel( s) 

· Insulation .Niateriai . 
. ~f1:x.."ture 
, (PoiyoH-Rl 1 )_;_ 
: Isosvnide ( i 00 ·t- t J_) --r- ! GO 

• Compressor Cooling 
: Capacity ( \Vatt) 

/ti 
. rd._ 

. : Insulation Gasket 
. T~pe T~pe 

. i-::,cl'jc/ Z ETl/IJJV /~ V C 

; Compressor Input 
: Power(V\latt) 

Cj'_) 

I 

I 

I 
I 
I 

i 

I 

7- .A/\/ U_>S 1 -------------1 
Voltage c') _ _l_O \f : ~:\rn ere I . 1 A : fr ' l • 

. 77-



PRODUCT' SPEClFIC~~TIO~ T'ABU: 
?reduct Type 2 ~ ~. 

DIMENSION 
\ Pei· i:rht m·m 
i .o..l 6-'-~L il I Lf-4-C . \Vidtb. mm : Depth mm 

Evap. Height mm , t.vap. Y\lidth mm ! Evap. Depth mm 
117/., 
, -r L/ 2 t:o Cf-1. s-

1Gasket Thickness Ref. 'V\/ all Thickr1ess · • Freezer \Vall Thickness 
mm ;)_o mrrn. < O' : mrrn ·z 1·, J :1 Ju 

Refrigerator Internal Volume Lit. ! Freezer or Evap. Internal 'lolume Lit. 
·/ 'f'C i ,3;;-

Condenser 
Tube Length 
mm /\.ooo 
Condenser 
Tube Outer 
Dim. mm 

6
. 

iviax. Evao. t\ir 
~ 

_Temp. 
.-12 

~'- .../ . 

REFRIGERA TJON SYSTEM 
Evaporator 
Tube Lenzth 
mm ~coo 

I Evaporator Surface . Caciilarv Tube j 

I Sq. mni _ i Le~2:th ~m 
1 3Xo 

! Condenser Tube 
i Inner Dim. mm 

!Number of 
i on Vlire ; Inner Dim. mm-

I 
I 

! 

Evap. Tube 
Length mm 

Condenser 
I 

, Tube 16 1 

i Ref System Internal 
i -\l olume Lit. 
! 

General Specification 

: Refrigerant 
: w~ eight err. -

•') 00 ,;x__ 

Insulation Thermal 
Conductivity Factor 
\V:l\lf "J( 

: Insulation Nlaterial ! Insulation · Gasket 
: i\tfixture : Type . Type 
'. ( Poivol_;_ Rl 1 )_;_ ;.' / A .-

- • . 1 f"'." ·fOC (./Je Tfl /VC ,? '/ C OQ!i v. ' .._~ 

Compressor Type & 
i\iiodel( s) 

;ZA ivu'-551 

. lsosyn1de / 00-r -~) -r- ! vu , 1 . 
Compressor Cooling : Compressor Input 

· Caoacitv (\.vatt) :.' PowerfvVatt) 
• . - 15 :3 : L \ I z 0 

Voltage V . Ampere I. 1 r Frq. .;-o II J 
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ALVI..:~ YE.SH LVDUST'RIAL f'.4~CT'ORI£S CO. 
Electrical I Gas Home Appliances 

~o. 1015, Tehran-nou .--\.ve .. Tehran 17437 Iran. Tel +98 21 7416726, Fu+ 98 21 7410329 

Fariz Iran 

Upright Refrigerator :Nlodel FIR 11 

a) Transmission load calculation 

Table XIV 
Dim en 'lions 

L;-~ :: -> R.efri i¢r~tbrc:- _ · Dimension 
Cm. 

Area (sq. mt.) Insulation 
-, 

I Tempreture \ 
~ f ::< -Comparniierrt' ~-, i Thickness j Difference 

· Side Walls 2x! 120.6x48.5) 1.17 30 39 

. l 

' 

Back Panei 
Bottom Floor 

Door 

143 x 55 
55 x48.5 
143 _'{ 55 

0.78 30 39 
--------~---~ 

0.267 30 39 
0.78 30 39 

. Freezer 
.·. ~ 

Comnartnrenf .i 

Dimension 
Cm. 

Insulation , T em preture . 
. ' 

Area\ sq. mt.) 
Thickness Difference 

Side Walls 2x(22.4 x48.5) 0 )1 
.-1 30 

Top Roof 55 x 48.5 0.267 30 

Insulation Type: Pu Foam 

Thermal Cond~ctivity for Foam: 0.0195 \Vi mt. C · 
[hermal Conductivit:r· for A.ir at -12 at 1 atm. =0.02367 1N mt. C 

55 
55 

Temperamre Difference Refrigerator Compartment: ( j.I') = -+3 - ( --+ ) = 39 C 

Ambient Temperature= --DC 
Freezer ,.<\ir Temperature = - 12 C 
Refrigerator i\ir Temperature= -4 C 

Calculation : 
Heat Leak For Refrigerator Compartment. 



ALVI}\ YE.SH hVIDUSl'RIAL f'ACT'ORIE.S CO .. 
Electrical I Gas Home Appliances 

~o. 1015, Tehran-nou Ave .. Tehran 17437 Iran, Tel +98 21 7-H 67 26. Fax~ 98 21 7-00329 

Q = T T A ( I . - T -.) 
.....,_/ -A. \. ... ·~ - •• • 

1 
U=-------

\Vhere: 
U = Heat Resistance Coefficient Factor 

Ki = Foam Thermal Conductivity 

K2 = Air Thermal ·:=ondutivitv 

X1 =Foam Thickness 

Thereiore: 

1- Q Side Walls = [ U A ( Ta - Tr ) ] 

Ta= Ambient Temperature 

Tr= refrigerator air Temperature 

U = 1/ ( 0.030 / 0.0195 ) = 0.65 W/ sq.m C 

A= 1.17 Sq. Mt. 
Ta= 43 C 
Tr=-:-4C 

.Q SideWails = 0.65 X 1.17 X 39 = 29.66 Watts 

I Q SideWaJ1s= 29.66 Watts 

6 



AZ.\L~. YESH L'lIDUST'RIAL f'ACT'ORIES CO. 
Electrical I Gas Home .Appliances 

~o. 1015, Tehran-nou Ave .. Tehran 17-B7 Iran, Tel +98 217416726. Fu+ 98 21 7-H0329 

r r 1 :\ '. T 1 _ T _ ·.1• l L ._.J ... ""\.. \ J..: .i. J. -

Ta = Ambient T emoerarurc 

Tr= Refngerator air T cmpcrature 

U = 1/( 0.030 / 0.0195 ) = 0.65 Wi sq.m C 
A= 0.78 Sq. Mt. 
Ta= 43 C 
Tr= - 4 C 

Q Backpanel = 0.65 X 0.78 X 39 = 20 Watts 

Q Back panel = 2 0 W attS 

3- Qooor= [UA(Ta-Tr)] 

Ta"" Ambient T empernture 

Tr = Refrigerator air T empcrature 

U = 1/( 0.030 /0.0195) = 0.65 W/ sq.m C 
A= 0.78 Sq. Mt. 
Ta= 43 C 
Tr=-;- 4 C 

Q Door= 0.65 X 0.18 X 39 = 20 \Vatts 

Q Door= 20 \)-./arts 

-f - Q Bottom = [ U A ( Ta - Tr )1 

Ta= .-\t-nbient Temperature 

Tr = Refugeratorr air Temperature 

U = 1/( 0.030 / 0.0195 ) = 0.65 W.' sq.m C 
A= 0.267 Sq. ivit. 

7 



ALvL~. YE.SH L.'lDUST'RIAL f'ACf'ORIES CO. 
Electrical I 6.as Home Appliances 

:'-io. 1015. Tehran-nou Ave .. Tehran 17437 Iran. Tel +98 21 7416726. Fu-:- 98 21 7 .. H032!' 

(\ ,, .· - ') ) r:, .... ., "\ 6 .... L 11 T '< 3ottom """ t I,()) >;:; .-0 / :'\. _-.,y = ). I 0 Vv' attS 

Q 6 -6 -., ' 
. Boccom = . / _ 'W :J.t!S 

1-kat Lc:ak: Calculation for Freezer Compartment 

Q Top o-.= [ U A ( Ta - T f ) ] 

Ta= A'11bient Temoernture 
- ·~ 

.l r ~ r :--.:::zer air l ;,;mr:crz.cu;-c: 

U = 1 !( :}030. 0.0195 )-f()J)2() 0.0236Tll = O.J..2 '·N sc.;n C 
:.. ' .' ... 

A= n.267 Sq. ~;It. 

T :i = 43 C 
Tf=-12C 

,,....,, - •'i I') • ') "'167 '\ .::, - - 6 16 yr 7 ' tt ' \.!.Top - \, ."+..::. X '· . .;., ·- _•.) - . 1\' a S 

Q Tc·p = 6 . l 6 V>/ J. tts 

Q Side wail> = [ U A ( Ta - T f ) J 

Ta= .-\mb1ent T ernpernrure 

Tr= Freezer air Temperature 

r.JT = i1 . r< f) 03() 1) 019- · ·o .\.., - o 0'"1...,6 1 11 o 1'"' i'!T· c t ._ ,_. , . ) )'( .v.)) . ..;:...) , ,~ = .-t..:::. vv · sq.m 
A= 0.21 Sq. Nlt. 
T" = 43 C 

Q Sidewalls= OA2 x 0.21 x 55 = 4.85 vVatts 

8 
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AZ.vIA YESH L~lDUST'RIAL f'~~CT'ORIES CO. 

EJectrical I Gas Home Appliances 

~o. 1015. Tehran-nou .-\ve .. Tehran 17437 Iran, Tel +98 21 7416726. Fax..._ 98 21 7410329 

l () _J\Y-'1' I , 'iiJe \•:~ii.-·= , . .)) \'\' '..l.ttS 
I 

Toral Freezer Compartment Heat Leak= 6.1 o - 4.85= 11 

Total Refrigerator Compartment Heat Leak= 29.66 7 20-:- 6.76 + 20 = 76A2W 

T ota1 Heat Leaks: 

(~TL-~ (~frtezercornpannent - Q refregeratorcompartment= J 1 - 76..+2 = 87.-1-2 \VUt!S 

0 Total Heat Leaks = 87.42 \.Vatts --
b) Product Loads: 

Through our knowledge~ experience and facts and figures of calculation of 
more "l·han eight models of .. Azmayesh producrs and some Lorestan products we 
found out that calculation of product loads for each individual model depends 
upon many factors that we could mention briefly as follows: 

- Product design; 
- Product style: 
- Company poiicy 
- Useful internal volume: 
- Type of evaporator: 
- Type of cellar compartment: 
- Freezer volume: 
- Culture of customer: 
- Country of origin and etc.: 

Therefore considering -W0 ,o to 65% of total heat leaks for total product load 
depending on size of model and internal \·olume of the product could be reasonable 
and pmcrical to calculate. \Vith respect to this fact 1,ve calculate our rxoduct load as 
follows: 

Q Product = ( 40% tO 65% ) of Q Total Heat Leaks 

9 



AZ.\t~. YE.SH l\rlD US7'RIAJL. FA croruES CO~ 
Electrical I Gas Home Appliances 

:'-To. 1015, Tehran-nou Ave .. Tehran 17437 Iran, Tei +98 21 741 67 26, Fu+ 98 21 7410329 

?:-u .... i~1cL io:Jd c.:.dculation fur F'..lriz Iran Refri2.erator :vlodel is FIR 11: 

Product load= 87.-+2 x 0.6 = 52 Watts 

c) Heat gain through infiltration: 

Total heat gain through infiltration ( door opening, and gasket ) are 
considered to 20 ° o of total heat gain by .. ~onduc1ion and heat removed from 
oroducts. therefore: . . . 

Heat gain by infiltration = 0 .2 x ( total heat leaks _,... product loads ) 

Heat gain by infiltration= 0.2 x ( 87.42--'- 52.45 ) = 28 Watts 

T otai Cooiing Capacity Required for Model FIR 11 are calculated as follovvs: 

Qcrand Total= QHeat Leaks - QProduct Loads ..,... Qiufiltratlon 

QcrandTotal = 87.42 _;.. 52.45 - 28 = 168 Watts 

Qcrand Total = 16 8 Watts 

10 



i\ZMA YJESH INIDUS'I'RIAL f.t\CI'ORHES CO~ 

Electrical I Gas Home Appliances 

No. 1015, Tehrnn-nou Ave. , Tehran 17437 Iran, Tel +98 21 741 67 26, Fax+ 98 21 7410329 

Heat Load Calculation 
Fariz Iran 

Upright Freezer Model FIF 13 

a) Transmission load calculation 

Table VII 
Dimensions 

Dimension Area (sq. mt.) 
Cm. 

Side Walls 2 x (147x51.5) 1.79 
Back Panel 162 x 51 0.8264 
To Roof 51x51.5 0.262 

Bottom Floor 51x51.5 0.262 
Door 147 x 51 0.75 

Insulation Type: Pu Foam 

CP. Foam Thermal Conductivity: 0.0195 W /mt.C 

Temperature Difference: (.:::.T) = -U - ( -18) = 61 C 

Ambient Temperature= 43 C 
F reez:·:r '.jr T:~mcer.1ture = - 18 C 

Calculation : 

Insulation 
Thickness 

50 
50 
50 
50 
50 

OTL = Osw + QBP + QBoTTOM + Q TOP + QnooR 

Q = u A ( Ta - Tr) 

/ . .., 



AZMA YRSH INDUST'RIAJL. f.z\<C1f'ORI!ES CO. 
Electrical I Gas Home Appliances 

No. 1015, Tehrnn-nou Ave., Tehran 17437 Iran, Tel +98 21 741 67 26, Fax+ 98 21 7410329 

1 
U=-------

X1 I K1 + X 2 I K2 + ....... . 

Where: 
U = Heat Resistance Coefficient Factor 

Ki= Foam Thermal Conductivity 

X1 =Foam Thickness 

Therefore: 

1- Q Side Walls = [ U A ( Ta - T f) ] 

Ta= Ambient Temperature 

T f =Freezer air Temperature 

U = I/ ( 0.050 / 0.0195 ) = 0.39 W/ sq.m C 
A= 1.79 Sq. Mt. 
Ta= 43 C 
Tr= - 18 C 

Q ··· ··· · = n "'9 -- 1 "7<9 ,. 61 = 1" .:;; 8 ,.,. r ·rt O>!Ue\\<lJb \_;,.) .\.. .I .'I. "1' ...... ...1 /\.il S 

Q ::>1dewa11s = 42.58 \.-Vatts 

2 - Q Back panel = [ U A ( Ta - T f ) ] 

Ta= Ambient Temperature 

Tr= Freezer air Temperature 
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U '"' 1/ ( 0. 0 5 0 / 0. 0 195 ) = 0. 3 9 v.,r sq. m C 
A= 0.826 Sq. Mt. 
Ta= 43 C 
Tr=-18C 

Q Backpanel = 0.39 X 0.826 X 61 = 19.65 Watts 

Q Back panel= 19 .65 Watts 

3 - Q Top= [ U A ( Ta - Tr)] 

TF~ . ..\mbient Temperature 

T f =Freezer air Temperature 

U = 1/ ( 0.050 / 0.0195 ) = 0.39 Vvr sq.m C 
A= 0.262 Sq. Mt. 
Ta= 43 C 
Tr--=-18C 

()..,. = 0 'iC' "" 1) 1 62 X 61 = 6 !~ nran-· '<. , op . _ _7 . >. • . .:... • • .:... _, VV · :S 

Q Top= 6.23 Watts 

4 - Q Bottom = [ U A ( Ta - T f) ] 

Ta= Ambient Temperature 

U = 1/ ( 0 .0 50 / 0. 0195 ) = 0 .39 WI sq. m C 
1\. -"' 0.262 Sq. l'vlt. 
Ta= 43 C 
Tf = - 18 C 

O [;"''"" cc 0 .. ~9 x 0.262 :-: () l = 6.~3 \Vart.s 
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Q Bottom= 6.23 Watts 

5- QDoor= [UA(Ta-Tf)] 

Ta= .!\rnbient Temperature 

Tf= Freezer air Temperature 

U = 1/( 0.050 /0.0195) = 0.39 WI sq.m C 
A= 0.75 Sq. Mt 
Ta= 43 C 
Tf=-18C 

Q Door= 0.39 X 0.75 X 61 = 17.84 Watts 

Q Door= 17.84 Watts 

Total Heat Leaks; 

QTL= 42.58 + 19.65 + 6.23 + 6.23 + 17.84 = 94 watts 

Q Total Heat Leaks = 93 Watts 

b) Product Loads; 

Through our knowledge, experience and facts and figures of calculation of 
more than eight models of Azmayesh products and some Lorestan products \Ve 

found out that calculation of product loads for each individual model depends 
upon many factors that we could mention briefly as follows: 

- Product design; 
- Product style; 
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- Company policy; 
- Useful internal volume; 
- Type of evaporator; 
- Type of cellar compartment; 
- Freezer volume; 
- Culture of customer; 
- Country of origin and etc.; 

Therefore considering 40% to 65% of total heat leaks for total product load 
depending on size of model and internal volume of the product could be reasonable 
and practical to calculate. With respect to this fact we calculate our product load as 
follows; 

Q Product= ( 40% 10 65% ) of Q Total Heat Leaks 

Product load calculation for Fariz Iran Freezer Model FIF 13 is; 

Product load = 93 x 0 .40 = 3 7 Watts 

c) Heat gain through infiltration; 

Total heat gain through infiltration ( door opening, and gasket ) are 
considered to 20 % of total heat gain by conduction and heat removed from 
products, therefore; 

Heat gain by infiltration = 0 .2 x ( total heat leaks + product loads ) 

Heat gain by infiltration= 0.2 x ( 93 + 37 ) = 26 Watts 

Total Cooling Capacity Required for Iviodel FIF 13 are calculated as follows; 

Qcrand Total= QHeat Leaks + QProduct L-Oads + Qinfiltratlop 

Sl 
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QcrandTotal = 93 - 37-'-- 26 = 158 \:Vatts 

QcrandTotal = 156 Watts 
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Fariz Iran 

Upright Refrigerator Model FIR 13 

a) Transmission load calculation 

Dimension 
Cm. 

Table IIX 
Dimensions 

Area (sq. mt.) 

1 Side Walls ' 
Back Panel 

2 x (132.6x53) 
172 x 54 

1.40 
0.929 

Bottom Floor 
Door 

Freezer 
Compartment 

Side Walls 
Top Roof 

54 x 53 
150 x 54 

Dimension 
Cm. 

2x( 19 x52) 
50 x 54 

Insulation Type: Pu Foam 

0.286 
0.81 

A.rea (sq. mt.) 

0.198 
n ;'7 
'--'·~' 

Insulation 
Thickness 

35 
35 
35 
35 

Insulation 
Thickness 

3.5 
3.5 

j Tempreture, 
: Difference I 
! 39 ! 

39 
39 
39 

Tempreture 
I Difference 

55 
55 

Thermal Conductivity for Foam: 0.0195 W/ mt. C 
Thermal Conductivity for Air at -12 at 1 atm. =0.02367 Wimt. C 

Temperature Difference Refrigerator Comnartment: r \T'\ = 4> -( --'--4 ) = 39 C 

Amo1ent iemperature = 43 C 
Freezer Air Temperature= - 12 C 

Heat Leak For Refrigerator Compartment. 
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Total Freezer Compartment Heat Leak= 5.62 + 3.76= 9.38 

Total Refrigerator Compartment Heat Leak= 30.4 + 20.1 + 6.21 + 17.59 = 74.3 
w 

Total Heat Leaks; 

QTL = Qfreezercompannent + Q refregeratorcompartment= 9.38 -r 74.3 = 83.68 watts 

Q Total Heat Leaks = 83.68 Watts 

b) Product Loads: 

Through our knowledge, experience and facts and figures of calculation of 
--- more than eight models of Azmayesh products and some Lorestan products we 

found out that calculation of product loads for each individual model depends 
upon many factors that we could mention briefly as follows: 

- Product design; 
- Product style; 
- Company policy~ 
- Useful internal volume: 
- Type of evaporator: 
- Type of cellar compartment; 
- Freezer volume: 
- Culture of customer; 
- Country of origin and etc.: 

Therefore considering 40°/o to 65°/o of total heat leaks for total product load 
depending on size of model and internal Yolume of the product could be reasonable 
and practical to calculate. With respect to this fact we calculate our product load as 
follows; 

Q Produ.:t == ( 40~1o 10 65~'0 ) of Q Total Heat Leaks _ 
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Where: 

Therefore: 

Q=UA(Ta-Tr) 

1 
U=------

U =Heat Resistance Coefficient Factor 

K1 = Foam Thermal Conductivity 

K: = Air Thermal Condutivity 

X1 =Foam Thickness 

1- Q Side Walls = [ U A ( Ta - Tr ) ] 

Ta= Ambient Temperature 

Tr = refrig.erator air T ernperature 

U = 1/( 0.035 /0.0195) = 0.557 W/ sq.m C 

A= 1.40 Sq. Mt. 

Tf=.,... 4 C 

Q sideWalls = 0.557 x 1.40 X 39 = 30.42 Watts 

Q sidewa11o= 30.42 Watts 
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2 - Q Back panel = [ U A ( Ta - Tr ) ] 

Ta=Ambient Temperature 
Tr= Refrigerator air Temperature 

U = 1/( 0._035 /0.0195) = 0.557 W/ sq.m C 
A= 0.929 Sq. Mt. 
Ta=43 C 
Tr=+ 4 C 

Q Backpanel = 0.557 X 0.929 X 39 = 20.1 Watts 

3- Q Door = [ U A ( Ta - Tr ) ] 

·Ta= Ambient Temperature 

Tr = Refrigerator air Temperature 

U = 1/( 0.035 /0.0195) = 0.557 W/ sq.m C 
A= 0.81 Sq. Mt. 
Ta=43 C 
Tr=+ 4 C 

Q Door= 0.557 X 0.81 X 39 = 17.59 Watts 

Q Door= 17.59 Watts 

4 - Q Bottom = ( U A ( Ta - Tr ) ] 

Ta= Ambient Temperature 

Tr= Refrigeratorr air Temperature 

U = 1/( 0.035 /0.0195) = 0.557 W/ sq.m C 
A= 0.286 Sq. Mt. 
Ta= 43 C 
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Tr=+ 4 C 

Q Bottom= 0.557 X 0.286 X 39 = 6.21 Watts 

I . Q • ...,.= 6.21 Watts 

Heat Leak Calculation for Freezer Compartment 

l - Q Top = [ U A ( Ta - Tf) ] 

Ta= Ambient Temperature 
Tf=Freezer air Temperature 

U = I I [( 0.035./0.0195 )+(0.020/0.02367)] = 0.378 WI sq.m C 
A= 0.27 Sq. Mt. 
Ta=43 C 
Tf= - 12 C 

Q Top= 0.378 X 0.27 X 55 = 5.62 Watts 

Q Top= 5.62 Watts 

2 - Q Side walls = [ U A ( Ta - Tf)] 

. ·• 

Ta= Ambient Temperature 
T f =Freezer air T ernperature 

U = 1 I [( 0.055/0.0195 )+(0.03510.02367)] = 0.378 WI sq.m C 
A= 0.181 Sq. Mt. 
Ta=43 C 
Tr= - 12 C 

Q Sidewalls= 0.378 x0.181x55=5.08 Watts 

I ·· Q s;..,w.n.= 3.76 Watts 

)?-
. - -· :·~·-'" .. · .. ,;,,. .. .::.: . :-· :..;. - . • •• ·.·.• ~ - . -~:~:- ••. :.-:--.J'"··~ ........... .! ~· 
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Product load calculation for Fariz Iran Refrigerator I'v1odel is FIR 13: 

I Product load~ 83.68 x 0.6 ~ 50.21 Watts 

c) Heat gain through infiltration~ 

Total heat gain through infiltration ( door opening, and gasket ) are 
considered to 20 % of total heat gain by conduction and heat removed from 
products, therefore; 

Heat gain by :afiltration = 0 .2 x. ( total heat leaks ~ product loads ) 

fHeat gain by infiltration= 0.2 x I 83.68 - 50.21 l = 20.78 Watti 
! 

l•)Wi Cuuiing Capn~iry Required for .fviodei FIR 13 are calculated as follows: 

Q(;rand Total= Queat Leaks - QProduct Loads - Qintiltration 

I QGrandTotal = 161 Watts 
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Gadook 

Upright Refrigerator & Freezer Model RF - 350 

a) Transmission load calculation 

Dimension 
Cm. 

TableX 
Dimensions 

Area (sq. mt.) 
I 

Side Walls 2 x (127x 615) 1 1.562 
Back Panel 142 x 53 0.75 

Bottom Floor 53 x 61.5 0.326 
Door I 127 x 53 0.673 I 

~1•~m 
Dimension Area (sq. mt.) i 

Cm. 
2x(35x40) 0.28 

I 
I 
i Side Walls i 

Back Panel 35x50 0.175 I 
Top Roof 50x40 0.2 I 

Door 35 x50 0.175 

Insulation Type: Pu Foam 

In~ulation j Te~preture I 
Thickness · Difference · 

35 39 
35 39 
35 39 
35 39 

Insulation Tempreture 
Thickness Difference 

50 61 
50 61 
50 61 
50 61 

Thermal Conductivity for Foam: 0.0195 W/ mt. C 

Temperature Difference Refrigerator Compartment: (t,.T) = 4~ - ( +4) = 39 C 
Ambient Temperature= 43 C 
Freezer Air Temperature= - 18 C 
Refrigerator Air Temperature = +4 C 

·- ' . . ·-.:·- . 66 
·,..~. ·v ..... ~ . ..-·: .... ;,, .._.;~;;(',~~ ·~·::.:~ .. ...;;.~""-.. t ... _.).· ... ·~ ... · ... -~:. -~'"·:- ..• ,:....~· ...... : .... ·-····.-.: ·:-?._:·~. }··:').:~:-·\·~._::~ ...... \I~ 
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Calculation : 

Heat Leak For Refrigerator Compartment. 

Where: 

Therefore: 

QTL = Qsw + QBP + QBOTTOM + DOOR 

Q=UA(Ta-Tr) 

1 
U=-------

x1 I K 1 +X2 I K2 + ....... . 

U =Heat Resistance Coefficient Factor 

Ki = Foam Thermal Conductivity 

X1 = Foam Thickness 

1- Q SideWalls = [ U A ( Ta - Tr) ] 

·--~- ;: .:·.~- -

Ta= Ambient Temperature 
Tr = refrigeraior air Temperature 

U = 1/ ( 0.035 I 0.0195 ) = 0.557 W/ sq.m C 
A= 1.562 Sq. Mt. 
Ta=43 C 
Tr=+ 4 C 

Q sidewalls= 0.~57 x 1.562 x 39 = 33.93 Watts 
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Q Sidewalls= 33.93 Watts 

2 - Q Back panel = [ U A ( Ta - Tr) ] 

3-

Ta== Ambient. Temperature 

Tr== Refrigerator air Temperature 

U = 1/ ( 0.035 / 0.0195 ) = 0.557W/ sq.m C 
A= 0.75 Sq. Mt. 
Ta=43 C 
Tr=+ 4 C 

Q Backpanel = 0.557 X 0.75 X 39 = 16.29 Watts 

Q Door= [ U A (Ta - Tr)] 

Ta=- Ambient Temperature 

Tr= Refrigerator air Temperature 

U = 1/( 0.035 /0.0195) = 0.557 WI sq.m C 
A= 0.673 Sq. Mt. 
Ta=43 C 
Tr=+ 4 C 

Q Door= 0.557 X 0.673 X 39 = 14.61 Watts 

Qnooc~ 14.61 Watts 1 

4 - Q Bottom= [ U A (Ta - Tr)] 

Ta= Ambient Temperature 

Tr= Refrigerai:orr air Temperature 

:~ .•:.. . . 
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U = 1/( 0.035 /0.0195) = 0.557 WI sq.m C 
A = 0 .326 Sq. Mt. 
Ta= 43 C 
Tr=+ 4 C 

Q Bottom = 0 .326 x 0 .326 x 39 = 7 .08 Watts 

Q Bottom= 7. 08 Watts 

Heat Leak Calculation for Freezer Compartment 

1 - Q Top= [ U A (Ta - Tr)] 

T a=Ambient Temperature 
T f =Freezer air Temperature 

U = 1 I ( 0.05010.0195) = 0.39 W/ sq.m C 
A= 0.2 Sq. Mt. 
Ta=43 C 
Tr=-18C 

Q Top= 0.39 x 0.2 x 61 = 4.76 Watts 

Q Top= 4.76 Watts 

2 - Q Side walls = [ U A ( Ta - T f) ] 

Ta= Ambient Temperature 
Tr= Freezer air Temperature 

U = 1 I ( 0.05010.0195) = 0.39 WI sq.m C 
A= 0.28 Sq. Mt. 
Ta=43 C 
Tr=-18 C 
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Q Sidewalls= 0.39 X 0.28 X 61 = 6.66 Watts 

Q Sidewalls= 6.66 Watts 

3 - Q Backpenel = [ U A (Ta -·Tr)] 

4-

Ta= Ambient Temperature 
Tr= Freezer air Temperature 
U = 1/( 0.050 /0.0195) = 0.39 WI sq.m C 
A= 0.175 Sq. Mt. 
Ta=43 C 
Tr= - 18 C 

Q Backpenel = 0.39 X 0.175 X 61 = 4.16 Watts 

I Q ........ , = 4 .16 Watts 

Q Door = [ U A ( Ta - Tr) ] 

Ta= Ambient Temperature 
T f =Freezer air Temperature 

U = 1/( 0.050 /0.0195) = 0.39 W/ sq.m C 
A= 0.175 Sq. Mt. 
Ta=43 C 
Tr=-18C 

Q Door= 0.39 X 0.175 X 61 = 4.76 Watts 

Q Door=4.16 Watts 

• • :><r :: . •• .. ~ 
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Total Refrigerator Compartment Heat Leak= 33.93 + 16.29+7.08+14.61 = 71.37 

Total Freezer Compartment Heat Leak= 6.66 + 4.16 + 4.76 + 4.16 = 19.74 W 

Total Heat Leaks; 

Qn = Qfreezer compatment + Q refriseralor companment = 19. 7 4 + 71 . 3 7 = 91 .1 watts 

Q Total Heat Leaks = 91.1 Watts 

b) Product Loads: 

Through our knowledge, experience and facts and figures of calculation of 
more than eight models of Azmayesh products and some Lorestan products '\ t:· 

-- found out that calculation of product loads for each individual model depends 
upon many factors that we could mention briefly as follows: 

- Product design; 
- Product style; 
- Company policy; 
- Useful internal volume; 
- Type of evaporator; 
- Type of cellar compartment; 
- Freezer volume; 
- Culture of customer; 
- Country of origin and etc.; 

Therefore considering 40o/o to 65% of total heat leaks for total product load 
depending on size of model and internal volume of the product could be reasonable 
and practical to calculate. With respect to this fact we calculate our product load as 
~~ . . 

Q Product = ( 40% tO 6 5 % ) of Q Total Heat Leaks 

--~- i-1 
. ,, .:,_. ·-~=- .· - .. "" .. · . .:._ .-·. '. __ ...... ,. -,~,--~-- ::- _ .. · - ~i.: .•.. ~ .. 



---

.. ~ZllLt\ YESH INIDUSlf'RI1\L fit CI.ORI ES CO. 
Electrical I Gas Home ;\ppliances 

No. 1015, Tehran-nou Ave .. Tehran 174J7 lran, Tel +98 217416726. Fax+ 98 21 7-HOJ29 

Product 1oac calculation for Gadook Refrigerator Freezer Model Rf-350 is: 

Product load= 91.1x0.60 °= 54.66 Watts 

c) Heat gain through infiltration: 

Total heat gain through infiltration ( door opening, and gasket ) are 
considered to 20 % of total heat gain by conduction and heat removed from 
products. therefore; 

Heat gain by infiltration= 0.2 x ( total heat leaks -:1-- product loads ) 

I Heat gain by infiltration~ 0.2 x ( 91.1 ~ 54.66 ) ~ 29.15 Watt 

Total Cooling Capacity Required for Model RF-350 are calculated as follows; 

Qcrand Total = QHeat Leaks + QProduct Loads + Q1~flltrarlon 

QcrandTobl = 91.1+54.66'29.15 = 174.9 1vVatts 

Qcrand Total = 17 5 Watts 

'..., 
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Gadook 

Upright Refrigerator l\!Iodel R- 280 

~1) Transmission load calculation 

-

Dimension 
Cm. 

Table XI 
Dimensions 

Area (sq. mt.) 

Side Walls 2 x(l3lx59.5) 1.56 
Back Panel 180 x.+9 0.882 

Bottom Floor 49 x 59.5 0.29 
J. Door 1,<:;.::; ..... '9 

.._ V.-/ .~ ~ 0.808 

Insulation 
Thickness 

55 
.::; .::; 
_,..; 

55 

"""""" _, _, 

Tempreture 
Difference 

39 
39 
39 
39 

Dimension Area (sq. mt.) Insulation '. Tempreture j Freezer .. I 
f d_ComEartment·•• <j Cm. Thickness j Difierence 

i 
' Side \Valls 2x(23x30) 0.138 55 
L Top Roof 44x30 0.132 . ! 55 

Insulation Typ~: Pu Foam 

Thermal Conductivity for Foam: 0.0195 W/ mt. C 
Thermal Conductivity for Air at -12 at I atm. =0.02367 \V/mt. C 

55 
55 

Temperature Diflerence Refrigerator Compartment: (0.T) = 43 - ( +4) = 39 C 

Ambient Temperature = 43 C 
Freezer Air Temperature= - 12 C 
Refrigerator Air Temperature= ~4 C 

Calculation : 

Heat Leak For Refrigerator Compartment. 

QTL = Qs\.V + QB? + QBOTTrnvr + DOOR 

l 
! 
l 

l 
I 

i 



AL."\iL1\ YESH INDUST'RI.t\JL. f'ltCT.ORIES CO. 

£.!ectrical I 6.as Home Appliances 

No. 1015. Tcllr:111-nou ;\vc., T~bran 17437 Irnn, Tel +93 21 741 67 26, Fax+ 98 21 7410329 

\Vhere: 

Therefore: 

1 
U=--------

U =Heat Resistance Coefficient Factor 

~(1 :=Foam Thermal Conductivitv 

K2 = Air Thermal Condutivity 

'T .,.... T' . 1-..:\..i = l· oam rnc~ncss 

Q Side Walls = [ U A ( Ta - Tr ) ] 

Ta= .Ambient Temperature 

Tr = refrigerator air Temperature 

U = i/ ( 0.055 / 0.0195 ) = 0.354545 \V/ sq.m C 
A= 1.56 Sq. Ivlt. 
Ta= 43 C 
Tr=+ 4 C 

Q sidewa11, = 0.354545 X 1.56 X 39 = 21.57 Watts· 

SideWalls - £... .1. .) I VV al S Q - ')1 -'"1l1T tt 
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2 - Q 3ack pw1d = ( U A ( Ta - Tr ) J 

Ta= _ajnb1ent Temperarure 

Tr= Refrigerator air T emperaturc 

U = 1/ ( 0.055 / 0.0195 ) = 0.3545 WI sq.m C 
A= 0.882 Sq .. Mt. 
Ta =43 C 
Tr=-+- 4 C 

Q Backpanel = 0.3545 X 0.882 X 39 = 12.2 Watts 

I Q """,.....' ~ 12.2 Watts 

3- Q Door = [ U A ( Ta - Tr ) ] 

Ta= Ambient Temperature 

Tr = Refrigerator air T empern.ture 

U = 1/( 0.055 /0.0195) = 0.3545 vV/ sq.m C 
A= 0.808 Sq. J\r1t. 
Ta=43 C 
Tr=+ 4 C 

Q Door= 0.3545 X 0.808 X 39 = 1 l .7Wntts 

Q Door= 11.7 Watts 

4 - Q Bottom = [ U A ( Ta - Tr ) ] 

Ta= Ainbient Temperature 

Tr= Refugeratorr air Temperature 

U = l/( 0.055 /0.0195) = 0.3545 \V' sq.m C 
A= 0.29 Sq. Ivh. _ 
Ta= 43 C 

-,/ 
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Tr= - -+ C 

Q Bonom = 0.3.545 X 0.29 X 39 = -J. \Vans 

Q B"om~ 4 Watts J. 
Heat Leak Calculation for Freezer Compartment 

1 - Q Top = ( U A ( Ta - T f) ] 

Ta= .-\rnbient T emperatu.re 

T f = Freezer air Temperature 

U = 1 / [( 0.05510.0195 )-t-(0.020/0.02367)] = 0.2727 W/ sq.m C 
A= 0.132 Sq. Mt. 
Ta= 43 C 
Tr= - 12 C 

Q = 0 17'"J'7 0 13,.., - - = • 0 8 "' Top . ·- - , x . - x Y) 1._., vv a1.1s 

Q Top= 1.98 \Vatts 

2 - Q Side walls = [ U A ( Ta - T f) ] 

Ta= Ambient T emperamre 

T f = Freezer air Temperature 

U = 1 ' [( 0.055/0.0195 )+(0.035/0.02367)] = 0.2326 W/ sq.m C 
A= 0.138 Sq. Mt. 
Ta= 43 C 
Tr= - 12 C 

Q Sidewalls= 0.2326 X 0.138 X 55 = 1.76 Watts 

Q Sidewalls= 3.33 Watts 
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1or:il Freezer Compartment Heat Leak= 1.76 - 1.98 = 3.74 

Total Refrigerator Compartment Heat Leak= 21.57 - 12.2 -- 4-'-- 11.7 = 49.5 \V 

Total Heat Leaks; 

QTT~ = Q&eemcompannent + Q refregerarorcompartment= 3.7.+-:- 49.5 = 53.2 watts 

0 Total Heat Leaks = 53 .2 'N atts -
b) Product Loads: 

Through our knowledge, experience and facts and figures of calculation of 
more than eight models of Azmayesh prc':lucts and some Lorestan products we 

- found out that calculation of product loads for each individual model depends 
upon many factors that we could mention briet1y as follows: 

- Product design; 
- Product style; 
- Company policy; 
- Useful internal volume: 
- Type of evaporator; . 
- Type of cellar compartment: 
- Freezer volume; 
- Culture of customer~ 
- Country of origin and etc.: 

Therefore considering 40°10 to 65~10 of total heat leaks for total product load 
depending on size of model and internal volume of the produet could be reasonable 
and practical to calculate. With respect to this fact we calculate our product load as 
follows: 

Q Produa = ( 40~1o tO 65o/o ) of Q TotalHeatLeaks 

-; "7 - -
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Product load cakulation for Gadook Refri2cr~tor ~vfode! R-230 is: 

Product load= 53.2 x 0.40 = 21.3 Watts 

c) Heat gain through in.filtration; 

Total heat gain through infiltration ( door opening, and gasket ) are 
considered to 20 % of total heat gain by conduction and heat removed from 
products, therefore: 

Heat gain by infiltration = 0 .2 x ( total heat leaks -"- product ·'.oads ) 

Heat gain by infiltration = 0 .2 x ( 5 3 .2 -r- 21. 3 ) = 14. 9 \V atts 

Total Cooling Capacity Required for :Nlodel R-280 are caiculated ~s follows: 

Qcrand Total = QHeat Leaks + QProduct L-0ads + Q1nfiltratJon 

Qcr;mdTotal = 53.2-'- 21.3 + 14.9 = 89.4 Watts 

Qcrand Total = 89 .4 'N atts 

J9, 
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Heat Load Calculation 

Gadook 

upright Freezer l\!Iodel FU280 

a) Trans mission load calculation 

Table XIII 
Dimensions 

Dimension 
Cm. 

Side \Valls 2 x (154x59.5) 

Area (sq. mt.) 

Back Panel l.54x49 0.75 

Insulation 
Thickness 

5 ~5 
55 

Top Roof 49 x 59.5 0.3 55 
Bottom Floor 49 x 59.5 0.3 55 

~------------------------------' 
Door 154 x 49 0.75 55 i 

Insulation Type: Pu Foam 

CP. Foam Thermal Conductivity: 0.0195 W ·mt.C 

Temperature Difierence: ( :::.T) = 43 - ( -18 ) = 61 C 

Ambient Temperature= 43 C 
Freezer Air Temperature= - 18 C 

Calculation : 

QTL = Qsw + QBP + QBOTTOlvf + Q TOP + QDOOR 

Q = U l\ ( Ta - Tr) 
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I u ~ x, .· K, - x,. A,-.····· I 

\Vrhere : 
U =Heat Resistance Coefficient Factor 

K1 =Foam Thermal Conductivit" 

X1 =Foam Thickness 

Therefore: 

1- Q Side Walls = [ U A ( Ta - T f ) ] 

Ta= .. .\mbient T emc:~rarure 

T f = Freezer air T emperanrre 

U = 1/( 0.055 /0.0195) = 0.3545 W/ sq.m C 
A= 1.83 Sq. Mt. 
Ta= 43 C 
Tr= - 18 C 

Q SideWalls = 0.3545 X 1.83 X 61 = 39.57 \Vatts 

Q SideWail• = 39.57 \Vatts 

2 - Q Back panel = [ U A ( Ta - T f ) ] 

Ta= Ambient Temperature 

T f = Freezer air Temperature 

11 
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T' = 1/( ;., i'i~~ /1' (ill)'',= 1)_ •• )~4;; \V. s·q.rn C 
,_; A ' j • ~ - 0 • • ..... .... -

-\= ,·, -;.;; ~q \.lt 
~ . ; • I ...I o.J • .i.. t J. ' 

Tr=-18C 

Q Back panel= 0.3545 X 0.75 X 61 = 16.2 Watts 

"' Q Tv·o - r r TA· 1' T -~· i-: .J- - IU , ~-.--.,j 

Ta= .-\rnbient T ernoerature 

T f = Freezer air T ernpcrature 

U = 1/( 0.055 / 0.0195 'l = 0.3545 WI sq.m C 
A= 0.3 Sq. Mt. 
Ta= 43 C 
Tr=-18C 

Q Top= 0.3545 X 0.3 X 61 = 6.5 Watts 

Q Top= 6.5 Watts 

4 - Q Bonam = [ U A ( Ta - T f) ] 

Ta= . .\mbient T ernperature 

T f = Freezer air T ernperature 

U = 1/ ( 0.055 / 0.0195 ) = 0.3545 W sq.m C 
A= 0.3 Sq. Nlt. 
Ta=-BC 
Tr=-18C 

Q Bottom= 0.3 X 0.3545 X 61 = 6...+9 Watts 
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Q Bonom = 6.-.+9 10/atts 

5 - Q Door = [ U A ( Ta - T f ) ] 

Ta= Ambient Temperature 

T f = Freezer air Temperature 

U = 1/( 0.055 /0.0195) = 0.3545 Wi sq.m C 
A= 0.75 Sq. Mt. 
Ta= 43 C 
Tr=-18C 

Q Door= 0.3545 X 0.75 X 61 = 16.22 Watts 

Q ~ = : 6 7" Watts uoor .... .-...., 

Total Heat Leaks; 

Qn = 39.57 + 16.2 +6.49 + 6.5 -;- 16.22 = 86.5 watts 

0 Total Heat Leaks = 8 5 Watts -
b) Product Loads: 

Through our knowledge, experience and facts and figures of calculation of 
more than eight models of A.zmayesh products and some Lorestan products we 
found out that calculation of product loads for each individual model depends 
upon many factors that we could mention briefly as follows: 

- Product design: 
- Product stvle: 
- Company policy: 
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- '.; seful internal volume: 
- Type of evnporntor: 
- Type of ceilar compartment: 
- Freezer volume: 
- Culture of customer: 
- Country of origin and etc.: 

Therefore considering 40°/o to 65% of total heat leaks for total product load 
depending cm size of model and internal volume of the product could be reasonable 
:md practical to calculate. \.Vith respect to this fact we calculate our product load as 
follovvs; 

Q Produ.:1 = ( 40% to 65~,'Q ) of Q Totait:cmLeaks 

Product load calculation for Gadook Model FU 280 is: 

Product load= 85 x OAO = 34 Watts 

c) Heat gain through infiltration: 

Total heat gain through infiltration ( door opening, and gasket ) are · 
considered to 20 °'o of total heat gain by conduction and heat removed from 
products, therefore: 

Heat gain by infiltration= 0.2 x ( total heat leaks -,- product loads ) 

Heat gain by infiltration= 02 x ( 85 -- 34 ) = 24 Watts 
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Total Cooling Capacity Required for :vi0dei FU280 are calculated as follo\vs: 

Qcrand Total = QHeat Leaks - QProduct Loads __;_ Qtnflltratlon 

QcrandTotal =85..,-- 34 - 24 = 148 \Vatts 

Qcrand Total= 143 \Vatts 

16 
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Lorestan 

Upright Freezer Model UFM 13 

a) Transmission load calculation 

Table I 
Dimensions 

Dimension 
Cm. 

Area (sq. mt.) 

Side Walls 2 x (137x60.3) 1.65 
Back Panel 137 x 68.2 0.934 
To Roof 68.2 x 68.3 0.41 

Bottom Floor 68.2 x 64.2 0.438 
Door 138 x 68 0.938 

Insulation Type: Pu Foam 

CP. Foam Thermal Conductivity: 0.0195 W /mt.C 

Temperature Difference: ( 6.T) = 43 - ( -18 ) = 61 C 
Ambient Temperature= 43 C 
Freezer Air Temperature= - 18 C 

Calculation : 

Insulation 
Thickness 

55 
65 
55 
60 
47 

QTL = Qsw + QBP + QBOTTO:M + Q TOP + QDOOR 

Ll 



AZMA Y£SH INJl)USTRIAJL.. F'ACTORHES <GO .. 
Electrical I Gas Home Appliances 

No. 1015, Tchrnn-nou Ave., Tehran 17437 lran, Tel +98 21 7416726, Fax+ 98 21 7410329 

QTL = Qsw + QBP + QBoTTOM + Q TOP + QoooR 

Q = u A (Ta - Tr) 

1 U=-------
x1 I K1 +X2 I K2 + ....... . 

Where: 
U = Heat Resistance Coefficient Factor 

K1 =Foam Thermal Conductivity 

X1 = Foam Thickness 

Therefore: 

1- Q sideWallB = [ U A { Ta - Tr) ] 

Ta= Ambient Temperature 
Tr= Freezer air Temperature 

U = 1/( 0.055 /0.0195) = 0.354545 v,.ri sq.m . C 
A= 1.65 Sq. Mt. 
Ta=43 C 
Tr=-18C 

Q sidewalls= 0.354545 x 1.65 x 61 = 35.68 Watts 

Q sic1ewa11a= 35.68 Watts 

}3 
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2 - Q Back panel = [ U A ( Ta - T f) ] 

Ta= Ambient Temperature 

T f= Freezer air Temperature 

U = 1/( 0.065 /0.0195) = 0.3 WI sq.m l C 
A= 0.934 Sq. Mt. 
Ta=43 C 
T£=-18C 

Q Backpanel = 0.3 X 0.934 X 61 = 17.09 Watts 

Q Back panel = 17.09 W attS 

3 - Q Top= [ U A (Ta -Tr)] 

Ta= Ambient Temperature 

T f = Freezer air Temperature 

U = 1/( 0.055 / 0.0195 ) = 0.354545 WI sq.m C 
A= 0.41 Sq. Mt. 
Ta= 43 C 
Tr=-18C 

Q Top= 0.354545 X 0.41X61 = 8.87 Watts 

QTop= 8.87 Watts 

4 - Q Bottom = [ U A ( Ta - T f) ] 

Ta= A.mbient Temperature 

T f =Freezer air Temperature 

U = 1/( 0.060 /0.0195) = 0.325 W/ sq.m C 
A= 0.438 Sq. Mt. 

·q. I , 
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Ta= 43 C 
Tr=-18C 

Q Bottom= 0.325 X 0.438 X 61 = 8.68 Watts 

I Q ._m~ 8.68 Watts 

5 - Q Door = [ U A ( Ta - T f) ] 

Ta= Ambient Temperature 

Tr= Freezer air Temperature 

U = 1/( 0.047 /0.0195) = 0.4148 W/ sq.m C 
A= 0.41 Sq. Mt. 
Ta= 43 C 
Tt=-18C 

Q Door= 0.4148 X 0.938 X 61 = 23.74 Watts 

Q Door= 23.74 Watts 

Total Heat Leaks; 

QTL = 35.68 + 17.09 + 8.87 + 8.68 ..._ 23.73 = 94 watts 

Q Total Heat Leaks = 94 Watts 

IS-
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b) Product Loads; 

Through our knowledge, experience and facts and figures of calculation of 
more than eight models of Azmayesh products and some Lorestan products we 
found out that calculation of product loads for each individual model depends 
upon many factors that we could mention briefly as follows: 

- Product design; 
- Product style; 
- Company policy; 
- Useful internal volume; 
- Type of evaporator; 
- Type of cellar compartment; 
- Freezer volume; 
- Culture of customer; 
- Country of origin and etc.; 

Therefore considering 40o/o to 65% of total heat leaks for total product load 
depending on size of model and internal volume of the product could be reasonable 
and practical to calculate. With respect to this fact we calculate our product load as 
follows: 

Q Product = ( 40% to 65°/o ) of Q Total Heat Leaks 

Product load calculation for Lorestan Freezer Model is; 

Product load= 94 x 0.40 = 37.6 Watts 

c) Heat gain through infiltration; 

Total heat gain through infiltration ( door opening, and gasket ) are 
considered to 20 % of total heat gain by conduction and heat removed from 
products, therefore; 

Heat gain by infiltration = 0 .2 x ( total heat leaks + product loads ) 

J6 
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Heat gain by infiltration= 0.2 x ( 94 + 37.6 ) = 26.4 Watts 

Total Cooling Capacity Required for Model UFM 13 are calculated as follows; 

QGrand Total= QHeat Leaks+ QProduct Loads+ Q1nrutratloo 

QGrandTotal = 94 + 37.6 + 26.4 = 158 Watts 

QGrandTotal = 15 8 Watts 

11 
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Lores tan 

Upright Refrigerator Model ROM 13 

a) Transmission load calculation 

Table II 
Dimensions 

Side Walls ' 2 x (104x60.3) I 
Back Panel 137 x 68.2 i 

Bottom Floor 68.2 x 64.2 i 
Door 138 x 68 ! 

Side Walls 

Dimension 
Cm. 

2x(33x60.3) 

Area (sq. mt.) 

1.254 
0.934 
0.438 
0.938 

Area (sq. mt) 

0.397 

Insulation 
Thickness 

55 
65 
60 
47 

Insulation 
Thickness 

55 

Tempreture 
Difference 

39 
39 
39 
39 

Tempreture 
Difference 

55 

I 
i 

I 
I 

I 
Top Roof 68.2x60.3 0.41 55 55 _J 

Insulation Type: Pu Foam 

Thermal Conductivity for Foam: 0.0195 W/ mt. C 
Thermal Conductivity for Air at -12 at 1 atm. =O .02367 W/mt. C 

Temperature Difference Refrigerator Compartment: (D.T) = 43 - ( -r-4 ) = 39 C 

Ambient Temperature= 43 C 
Freezer Air Temperature= - 12 C 
Refrigerator Air Temperature= +4 C 

Calculation : 

Heat Leak For Refrigerator Compartment. 

QTL = Qsw + QBP + QBOTTrnvl + DOOR 

it: 
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Q=UA(Ta-Tr) 

1 
U=-------

·X1 I K 1 + X 2 I K 2 + ....... . 

Where: 
U =Heat Resistance Coefficient Factor 

Ki = Foam Thermal Conductivity 

K2 = Air Thermal Condutivity 

X1 = Foam Thickness 

Therefore: 

1- Q SideWalls = ( U A (Ta - Tr)] 

Ta= Ambient Temperature 

Tr = refrigerator air Temperature 

u = 1/c 0.055 I 0.0195 ) = 0.354545 WI sq.m c 

A = 1.254 Sq. Mt. 
Ta= 43 C 
Tf= + 4 C 

Q SideW\tlls = 0.354545 X 1.254 X 39 = 17.33 Watts 

Q Sidewalls= 17 .33 Watts 

19 
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2 - Q Back panel = [ U A ( Ta - Tr ) ] 

Ta= Ambient Temperature 

Tr= Refrigerator air Temperature 

U = 1/( 0.065 /0.0195) = 0.3 WI sq.m C 
A= 0.934 Sq. Mt. 
Ta=43 C 
Tr=+ 4 C 

Q Backpanel = 0.3 X 0.934 X 39 = 10.92 Watts 

I Q Bocl<poo•I ~ 10.92 Watts 

3- Q Door= ( U A (Ta - Tr)] 

Ta= Ambient Temperature 

Tr= Refrigerator air Temperature 

U = 1/( 0.047 /0.0195) = 0.4148 W/ sq.m C 
A= 0.938 Sq. Mt. 
Ta =43 C 
Tr=+ 4 C 

Q Door= 0.4148 X 0.938 X 39 = 15.2 Watts 

Q Door= 15.2 Watts 

4 - Q Bottom = [ U A ( Ta - Tr ) J 

Ta= Ambient Temperature 

Tr= Rethgeratorr air Temperature 

U = 1/( 0.060 /0.0195) = 0.325 W/ sq.m C 
A= 0.438 Sq. Mt. 
Ta= 43 C 
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Tr=+ 4 C 

Q Bottom= 0.325 X 0.438 X 39 = 5.55 Watts 

I Q Bottom~ 5.55 Watts 

Heat Leak Calculation for Freezer Compartment 

1 - Q Top = [ U A ( Ta - T f) ] 

Ta= Ambient Temperature 

T f = Freezer air Temperature 

U = 1 I (( 0.055/0.0195 )+(0.020/0.02367)] = 0.2727 WI sq.m C 
A= 0.41 Sq. Mt. 
Ta= 43 C 
Tr= - 12 C 

Q Top= 0.2727 X 0.41X55 = 6.15 Watts 

Q Top= 6.15 Watts 

2 - Q Side walls = [ U A ( Ta - T f) ] 

Ta= Ambient Temperature 

T f = Freezer air Temperature 

U = l .1 [( 0.055/0.0195 )+(0.035/0.02367)] = 0.2326 WI sq.m C 
A= 0.397 Sq. Mt. 
Ta= 43 C 
Tf = - 12 C 

Q Sidewalls= 0.2326 X 0.397 X 55 = 5.08 Watts 

Q Side walls= 5 .08 Watts 
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Total Freezer Compartment Heat Leak= 6.15 + 5.08 = 11.22 

Total Refrigerator Compartment Heat Leak= 17.33+10.92 +5.55 + 15.2 = 49 \V 

Total Heat Leaks; 

Qn. = Qtreezer compatment + Q refregerator compartment= 11.22 + 4 9 = 60 .22 watts 

Q Total Heat Leaks = 60 .22 Watts 

b) Product Loads: 

Through our knowledge, expenence and facts and figures of calculation of 
more than eight models of Azmayesh products and some Lorestan products we 
found out that calculation of product loads for each individual model depends 
upon many factors that we could mention briefly as follows: 

- Product design; 
- Product style; 
- Company policy; 
- Useful internal volume; 
- Type of evaporator; 
- Type of cellar compa1tment; 
- Freezer volume: 
- Culture of customer: 
- Country of origin and etc.; 

Therefore considering 40°1o to 65% of total heat leaks for total product load 
depending on size of model and internal volume of the product could be reasonable 
and practical to calculate. \Vith respect to this fact we calculate our product Ioad as 
follows: 

Q Produi:t == ( 40% tO 65% ) Of Q Total Heat Leaks 
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Product load calculation for Lorestan Refrigerator Model is ROM 13; 

Product load= 60.22 x 0.66 = 39.74 Watts 

c) Heat gain through infiltration; 

Total heat gain through infiltration ( door opening, and gasket ) are 
considered to 20 ~lo of total heat gain by conduction and heat removed from 
products. therefore; 

Heat gain by infiltration= 0.2 x (total heat leaks+ product loads) 

Heat gain by infiltration= 0.2 x ( 60.22 + 39.74 ) = 20 Watts 

Total Cooling Capacity Required for Model ROM 13 are calculated as follows; 

Qcrand Total= QHeat Leaks+ QProduct Loads ..L Q1nrutration 

QcrandTotal = 60.22 + 39.74 + 20 = 120 Vlatts 

QcrandTota1= 120 \Vatts 
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Lores tan 

Upright Refrigerator & Freezer Model RAT 12 

a) Trans mission load calculation 

Table III 
Dimensions 

Area (sq. mt.) I 

I Side Walls 2 x (99.5x60.3) ! 
Back Panel 99.5 x 68.2 

Bottom Floor 68.2 x 64.2 
Door 96 x 68 

Side Walls 
Back Panel 
To Roof 

Door 

Dimension 
Cm. 

2x(37.5x60.3) 
37.5x68.2 
68.2x60.3 
39.5x68 

Insulation Type: Pu Foam 

1.19 
0.67 
0.44 ! 

I 
I 

0.65 
Area (sq. mt.) 

0.45 
0.26 
0.41 
0.27 

Insulation 
Thickness 

55 
65 
60 
47 

Insulation 
Thickness 

55 
65 
55 
47 

Thermal Conductivity for Foam: 0.0195 WI mt. C 

Tern preture I 
Difference I 

39 j 
39 
39 
39 

I Tempreture j 
Difference ! 

~ . 
l 61 l 
l 61 I 
! 61 

61 

Temperature Difference Refrigerator Compartment: (D.T) = 43 - ( ~4) = 39 C 
Ambient Temperature= 43 C 
Freezer Air Temperature= - 18 C 
Refrigerator Air T empernture = -:-4 C 
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Calculation : 

Heat Leak For Refrigerator Compartment. 

Where: 

Therefore: 

QTL = Qsw + QBP + QBOTTOM + DOOR 

Q=UA(Ta-Tr) 

1 
U=------

U =Heat Resistance Coefficient Factor 

Ki= Foam Thermal Conductivity 

X1 =Foam Thickness 

1- Q Side Walls = [ U A ( Ta - Tr ) ] 

Ta= Ambient Temperature 

Tr = refrigerator air Temperature 

U = 1/( 0.055 /0.0195) = 0.354545 WI sq.m C 
A= 1.19 Sq. lVIt. 
Ta= 43 C 
Tr=+ 4 C 

Q sidewall$ = 0.354545 X 1.19 X 39 = 16.45 \Vatts 
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Q sideWalls= 17.33 Watts 

2 - Q Back panel = ( U A ( Ta - Tr ) ] 

Ta= Ambient Temperature 

Tr= Refrigerator air Temperature 

U = 1/( 0.065 /0.0195) = 0.3 WI sq.m C 
A= 0.67 Sq. Mt 
Ta= 43 C 
Tr= -r- 4 C 

Q Backpanet = 0.3 X 0.67 X 39 = 7.84 Watts 

3- Q Door = [ U A ( Ta - Tr) ] 

Ta= Ambient Temperature 

Tr= Refrigerator air Temperature 

U = 1/( 0.047 /0.0195) = 0.4148 W/ sq.m C 
A= 0.65 Sq. Mt. 
Ta= 43 C 
Tr= --:- 4 C 

Q Door= 0.4148 X 0.65 X 39 = 10.5 Watts 

Q Door= 15.2 \Vatts 

4 - Q Bottom= [ U A (Ta - Tr)] 

Ta= Ambient Temperature 

Tr = Refrigerntorr air T empernture · 
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U = 1/( 0.060 / 0.0195) = 0.325 WI sq.m C 
A= 0.44 Sq. Mt. 
Ta=43 C 
Tr=+ 4 C 

Q Bottom= 0.325 X 0.44 X 39 = 5.57 Watts 

Q Bottom= 5.55 Watts 

Heat Leak Calculation for Freezer Compartment 

1 - Q Top = ( U A ( Ta - T f) ] 

Ta= Ambient Temperature 

T f = Freezer air Temperature 

U = 1 I ( 0.055/0.0195) = 0.3545 WI sq.m C 
A= 0.41 Sq. Mt. 
Ta= 43 C 
Tf=-18C 

Q Top= 0.3545 X 0.41 X 61 = 8.87 Watts 

Q Top= 6.15 Watts 

2 - Q Side walls = [ U A ( Ta - T f) ] 

Ta== . ..\mbient Temperature 

T f == Freezer air Temperature 

U = 11 ( 0.055/0.0195) = 0.3545 WI sq.m C 
A= 0.45 Sq. Mt. 
Ta= 43 C 
Tr=-18C 

,1"7-
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Q Sidewalls= 0.3545 X 0.45 X 61 = 9.73 Watts 

Q Side walls= 9. 73 W attS 

3 - Q Back panel = [ U A ( Ta - T f ) ] 

Ta= Ambient Temperature 

T f = Freezer air Temperature 

U = 1/( 0.065 /0.0195) = 0.3 W/ sq.m C 
A= 0.26 Sq. Mt. 
Ta=43 C 
Tr=-18C 

Q Backpanel = 0.3 X 0.26 X 61 = 4.76 Watts 

4 - Q Door = ( U A ( Ta - Tr ) ] 

Ta= Ambient Temperature 

T f = Freezer air Temperature 

U = 1/( 0.047 /0.0195) = 0.4148 W/ sq.m C 
A= 0.27 Sq. Mt. 
Ta=43 C 
Tr=-18C 

Q Door= 0.4148 X 0.27 X 61 = 10.5 Watts 

Q Door= 15.2 Watts 
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Total Refrigerator Compartment Heat Leak = 17 .33 + 7. 84 + 5 .57 + 10 .5 = 41.24 

Total Freezer Compartment Heat Leak= 9.73 + 4.76 + 8.87 + 6.83 = 30.19 W 

Total Heat Leaks; · 

Qn. = Q&eezercompatment + Q refrigeratorcompertment= 30.19 + 41.24 = 71.43 watts 

Q Total Heat Leaks = 71.43 Watts 

b) Product Loads: 

Through our knowledge, experience and facts and figures of calculation of 
more than eight models of Azmayesh products and some Lorestan products we 
found out that calculation of product loads for each individual model depends 
upon many factors that we could mention briefly as follows: 

- Product design; 
- Product style; 
- Company policy; 
- Useful internal volume; 
- Type of evaporator; 
- Type of cellar compartment; 
- Freezer volume; 
- Culture of customer; 
- Country of origin and etc.; 

Therefore considering 40°/o to 65o/o of total heat leaks for total product load 
depending on size of model and internal volume of the product could be reasonable 
and practical to calculate. With respect to this fact we calculate our product load as 
follows; 

Q Product= ( 40% to 65%) of Q Total Heat Leaks 
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Product load calculation for Lorestan Refrigerator Freezer Model RTA 12is; 

I Product load ~ 71.33 x 0 .60 ~ 42. 8 Watts 

c) Heat gain through infiltration; 

Total heat gain through infiltration ( door opening, and gasket) are 
considered to 20 o/o of total heat gain by condu~~10~ ~rd ~e~~ ~?moved from 
products~ therefore; 

Heat gain by infiltration = 0 .2 x ( total heat leaks + product loads ) 

Heat gain by infiltration= 0.2 x ( 71.33 ..;._ 42.8) = 22.83 Watt~ 

Total Cooling Capacity Required for Model RTA 12 are calculated as follows; 

Qcrand Total = QHeat Leaks + QProduct Loads + Q1nmtration 

Qcrand To1al = 71.33 + 42.8 + 22.83 = 137 Watts 

Qcrand Total = 13 7 Watts 
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Lorestan 

Upright Freezer Model UFM 10 

a) Transmission load calculatiori 

Table IV 
Dimensions 

Dimension 
Cm. 

Area (sq. mt.) 

Side Walls 2 x (107x60.3) 1.29 
Back Panels 95 x 68.2 0.6479 
. Top Roof 68.2 x 60.3 0.4112 

Bottom Floor 68.2 x64.2 0.438 
Door 138 x 68 0.938 

Insulation Type: Pu Foam 

Thermal Conductivity: 0.0195 W mt/Sq. Mt. C 

Temperature Difference: (D.T) = 43 - ( -18 ) = 61 C 
Ambient Temperature= 43 C 
Freezer Air Temperature = - 18 C 

Calculation : 

Insulation 
Thickness 

55 
65 
55 
60 
47 

QTL = Qs\V + QBP + 0BOTTOM + Q TOP + QDOOR 

31 
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Q Back panel = 11 . 86 Watts 

3 - Q Top = ( U A ( Ta - T f) ] 

Ta=Arnbient Temperature 

Tr= Freezer air Temperature 

U = 1/( 0.055 /0.0195) = 0.354545 WI sq.m C 
A= 0.41 Sq. Mt. 
Ta=43 C 
Tr=-18C 

Q Top= 0.354545 X 0.41X61 = 8.87 Watts 

Q Top= 8.87 Watts 

4- Qsottom= [UA(Ta-Tr)] 

Ta= Ambient Temperature 

T f = Freezer air T ernperature 

U = 1/( 0.060 / 0.0195) = 0.325 WI sq.m C 
,\ -· , '1 . I .... 8 ..:- r"I .. 
r\. - v.-+~1 oq. lV. l. 

Ta= 43 C 
Tr= - 18 C 

Q Bottom= 0.325 X 0.438 X 61 = 8.68 Watts 

Q Bottom= 8.68 \Vatts 
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5- Qooor= [UA(Ta-Tf)] 

Ta= Ambient T ernperature 

T f = Freezer air T ernperature 

U = 1/( 0.047 /0.0195) = 0.4148 W/ sq.m C 
A= 0.7344Sq. Mt. 
Ta =43 C 
Tf=-18C 

Q Door= 0.4148 X 0.7344 X 61=18.58 Watts 

Q Door= 18.58 Watts 

Total Heat Leaks; 

QTL = 27 .89 + 11.86 + 8.87 + 8.68 + 18.58 = 75 .88 watts 

0 Total Heat Leaks = 7 6 Watts -

b) Product Loads; 

Through our knowledge, experience and facts and figures of caiculation of 
more than eight models of Azmayesh products and some Lorcstan products \Ye 

frrnnd out that calculation of product loads t!;r :c:.ch indi~:ic'.1!8.l :i1cdel depends 
uoon manv factors that we could mention briet1v as follows: . . . 

- Product design; 
- Product style; 
- Company policy; 
- Useful internal volume: 
- Type of evaporator: 
- Type of cellar compartment: 
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- Freezer volume; 
- Culture of customer: 
- Country of origin and etc.; 

Therefore considering 40% to 65~10 of total heat leaks for total product load 
depending on size of model and i.nternal volume of the product could be reasonable 
and practical to calculate. With respect to this fact we calculate our product load as 
follows; 

Q Product= ( 40% to 65% ) of Q Total Heat Leaks 

Product load calculation for Lorestan Freezer Model UFM 10 is; 

Product load= 76 x 0.40 = 30 Watts 

c) Heat gain through infiltration; 

Total heat gain through infiltration ( door opening, and gasket ) are 
considered to 20 % of total heat gain by conduction and heat removed from ..... ~ 

products, therefore; 

Heat gain by infiltration = 0 .2 x ( total heat leaks -r product loads ) 

Heat gain by infiltration = 0 .2 x ( 7 6 + 30 ) = 2 l .3W atts 

Total Cooling Capacity Required for Model UFM 10 are calculated as follows; 

QGrand Total= QHeat Leaks -r QProduct Loads + Qlnftltrntion 

n 7' · ~r. 21"' 12,_,...,W ~Grand Total == 0 -r ..:'JV --:- . ..:'l = I . .) atts 

Qcrand Total = 12 7 Watts 
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Lores tan 

Upright Refrigerator Model ROM 10 

a) Transmission load calculation 

Table V 
Dimensions 

Dimension I Area (sq. mt.) Insulation l T em preture : 
Cm. Thickness 1 Difference I 

2 x (86x60.3) 1.037 55 39 j 

95 x 68.2 0.648 65 39 I 
Side Walls 
Back Panel 

Bottom Floor 68.2 x64.2 0.438 60 39 I 
Door 108 x 68 0.7344 47 39 

Dimension Insulation F < · lfr.¢ezei L .> · ' Area (sq. mt.) l Tempreture 
I . 

\ Com artni~nt >l Cm. Thickness I Difterence i 
Side Walls 2x(2lx60.3) 0.2532 55 
Top Roof 68.2x60.3 0.41 55 

Insulation Type: Pu Foam 

Thermal Conductivit\i' for Foam: 0 .0 i 95 W/ mt. C 
Thermal Conductivity for Air at -12 at I atm. =0.02367 Wimt. C 

55 
55 

Temperature Difference Refrigerator Compartment: (2.T) = 43 - ( -"-4 ) = 39 C 

Freezer Air Temperature= - 12 C 
Refrigerator Air Temperarure = +4 C 

Calculation : 

Heat Leak For Refrigerator Compartment. 

Q-rL = Qs\V + QBP + QBOTTCJ:v1 + DOOR 
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Q=UA(Ta-Tr) 

1 
U=-------

Where: 
U =Heat Resistance Coefficient Factor 

K1 = Foam Thermal Conductivity 

K2 = Air Thermal Condutivity 

X1 = Foam Thickness 

Therefore: 

1- Q Side Walls = [ U A ( Ta - Tr ) ] 

Ta= Ambient Temperature 

Tr = refrigerator air Temperature 

U = 1/( 0.055 / 0.0195) = 0.354545 w ... sq.m C 
A= 1.037 Sq. Mt. 

~ SideWalls = 0.35454:5 X 1.03 7 X 39 =0 14.33 \.Vatts 

Q SideWaJ1s= 14.33 Watts 
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2 - Q Back panel = [ U A ( Ta - Tr ) ] 

Ta= Ambient T ernperature 

Tr= Refrigerator air Temperature 

U = 1/( 0.065 / 0.0195) = 0.3 WI sq.m C 
A= 0.648 Sq. Mt. 
Ta= 43 C 
Tr=+ 4 C 

Q Backpanel = 0.3 X 0.648 X 39 = 7.6 Watts 

Q Back panel = 7. 6 W attS 

3- Q Door = [ U A ( Ta - Tr ) ] 

Ta= Ambient Temperature 

Tr = Refrigerator air Temperature 

U = 1/( 0.047 / 0.0195 ) = 0.4148 vv·, sq.m C 
A= 0.7344 Sq. Mt. 
Ta= 43 C 
Tr=,.. 4 C 

Q Door= 0.4148 X 0. 7344 X 39 = l l.9Watts 

Q Door= 11.9 Watts 

4 - Q Bottom = ( U A ( Ta - Tr ) ] 

Ta=-= .-\mh.i1.:,'. .. - , " .. 

Tr~ Refugerntorr air Ternpermuri.:: 

U 0= 1/( 0.060 /0.0195) = 0.325 \V <;q.m C 
'\ -:-= 0.-L~ 8 Sq. ~11t. 

'T"' I '"'"\ ,r-... 
ta = "+_) \.., 
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Tr=_;... 4 C 

Q Bottom= 0.325 X 0.438 X 39 = 5.55 Watts 

I Q Bouom ~ 5.55 Watts 

Heat Leak Calculation for Freezer Compartment 

1 - Q Top = [ U A ( Ta - T f) ] 

Ta= Ambient Temperature 

T f = Freezer air Temperature • 

U = 1 / [( 0.05510.0195 )+(0.020/0.02367)] = 0.2727 W' sq.m C 
A= 0.41 Sq. Mt. 
Ta= 43 C 
Tf = - 12 C 

Q Top= 0.2727 X 0.41 X 55 = 6.15 Watts 

Q Top= 6.15 Watts 

2 - Q Side walls = [ U A ( Ta - T f) ] 

Ta= Ambient Temperature 

U = 1 1 
[( 0.055/0.0195 )-"-(0.035'0.02367)] = 0.2326 VJ' sq.m C 

Ta=43 C 
Tr= - 12 C 

Q 8idew~lls = 0.2326 X 0.2532 X 55 = 3.33 Watts 
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Total Freezer Compartment Heat Leak= 6.1.5 • 3.33 = 9.48 

Total Refrigerator Compartment Heat Leak= 14.33 + 7.6 + .5.55 + 11.9 = 39.4 W 

Total Heat Leaks; 

QTL = Q&eezer compannent -'- Q refregerator compartment = 11 .22 + 3 9 .4 = 5 0. 6 2 Watts 

0 Total Heat Leaks = 40.62 Watts -
b 'l Product Loads: 

Through our knowledge, experience and facts and figures of calculation of 
more than eight models of Azmayesh products and some Lorestan products we 
found out that calculation of product loads for each individual model depends 
upon many factors th~t we could mention briefly as follo\vs: 

- Product design: 
- Product style; 
- Company policy; 
- Useful internal volume; 
- Type of evaporator; 
- Type of cellar compa1tment; 
- Freezer volume: 

- Country of origin and etc.: 

f herefore considenng 40~10 to 6.5o/o of total heat leaks for total product load 
depending on size of model and internal volume of the product could be reasonable 
and practical to calculate. With respect to this fact we calculate our product load as 
follows~ 
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Product load calculation for Lorestan Refrigerator Model ROM 10 is; 

I Product load= 40.62 x 0.60 = 24.8 Watts 

c) Heat gain through infiltration; 

Total heat gain through infiltration ( door opening" and gasket ) are 
considered to 20 °10 of total heat gain by conduction and heat removed from 
products, therefore; 

Heat gain by infiltration = 0.2 x ( total heat leaks -,- product loads ) 

Heat gain by infiltration= 0.2 x ( 40.62-'-- 24.8) = 13.1 \.Vatts 

Total Cooling Capacity Required for Model ROM 10 are calculated as follows; 

QGrand Total = QHeat Leaks + QProduct Loads + Q1ntutratfon 

r\ . - '0 6,., 2 . 8 ' 1 ,., 1 -- 7" - ,., 11 r tt '-<Grand 1 ornl -- '+ . "- ...,.. -+. ..,... -'. - 6 . .)..:::.. vv a s 

' QcrandTotat= 79 Watts 
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Lores tan 

Upright Refrigerator Model ROM 14 

a) Transmission load calculatiori 

Table VI 
Dimensions 

Dimension l Area (sq. mt.) Insulation Tempreture 
Cm. 

i 
Thickness Difference I 

I 

Side Walls I 2 x (104x60.3) 1.254 45 39 
i Back Panel 125 x 68.2 0.8525 55 39 

68.2 x64.2 0.438 I 60 39 I Bottom Floor ! 
I 

Door 138 x 68 I 0.938 47 39 I 
i ?' / ,.itf:''l:~i··;,: :/fr( 
1·. •·•.::.:~p;,±tfi4~ief!ri•.•x••:.·.·.•. 

Dimension Area (sq. mt.) Insulation · Tempreture I 

l 
! 

Cm. Thickness Difference I 
Side Walls 2x(33x60.3) 0.397 45 
Top Roof 68.2x60.3 0.41 55 

Insulation Type: Pu Foam 

Thermal Conductivity for Foam: 0.0195 WI mt. C 
Thermal Conductivity for Air at -12 at 1 atm. =0.02367 W/mt. C 

55 
55 

Temperature Difference Refrigerator Compartment: (2iT) = 43 - ( -r4 ) = 39 C 

Ambient Temperature= 43 C 
Freezer Air Temperature= - 12 C 
Refrigerator Air Temperature = +4 C 

Calculation : 

Heat Leak For Refrigerator Compartment. 

QTL = Qsw + QBP + QBOTTOM + DOOR -
l.tJ 
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Where: 

Therefore: 

Q=UA(Ta-Tr) 

1 U=-------

U =Heat Resistance Coefficient Factor 

K1 =Foam Thermal Conductivity 

K2 = Air Thermal Condutivitv 

Xi =Foam Thickness 

1- Q Side Walls = ( U A ( Ta - Tr ) ] 

Ta= Ambient Temperature 

Tr = refrigerator air T ernperature 

U = 1/( 0.045 /0.0195) = 0.433 WI sq.m C 
\ ---- : I - . I · ~ -· : 1 

• 

.-'!. -- 1 . ..;;..)'"'t .)4. iVlL 

Ta= 43 C 

Q sideWalls = 0.433 X 1.254 X 39 = 21.17 Watts 

I'\ , ...... cc -, 1 1 _, 11,T,,t+c· 
\....{_ ,)j,(.;t ·,\ a.1:-: - .1 • ..o.. I i ... UL,.;,..,) 
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2 - Q Back paud = [ U A ( Ta - Tr ) ] 

Ta= Ambient Temperature 

Tr- Refrigerator air Temperature 

U = 1/( 0.055 /0.0195) = 0.3545 \V/ sq.m C 
A= 0.8525 Sq. Mt. 
Ta=43 C 
Tr=+ 4 C 

Q Backpanel = 0.3545 X 0.8525 X 39 = 11.79 Watts 

I Q •~,,~,,~ 11.79 Watts 

3- Q C:oor = [ lJ A ( Ta - Tr) ] 

Ta= Ambient Temperature 

Tr= Refrigerator air T emr~rnture 

U = l/ ( 0.04 7 / 0.0195 ) = 0.-+148 \V. sq.m C 
A= 0.938 Sq. :Mt. 
Ta=43 C 
Tr=-:- 4 C 

Q = 0 41 '1 Q • • () (}"< Q Y ~ 9 ....,, 1 ;;;: ,., "IJ r - ..... ,.. . Door , . -rt._J .l. · • .1. _,,, .... ; c..; ~"-..... .t _. ·- 'f·iy Utt...:. 

4 - Q Bottom= [ U A (Ta - Tr)] 

Ta= Ambient Temperature 

Tr = Refrigeratorr air Temperature 

U = 1/( 0.060 /O.Ol9j) = 0.325 YN sq.m C 
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Tr=+ 4 C 

Q Bouom = 0.325 X 0.438 X 39 = 5.55 Watts 

I Q Bo0om = 5.55 Watts 

Heat Leak Calculation for Freezer Compartment 

1 - Q Top = ( U A ( Ta - T f) ] 

Ta= Ambient Temperature 

T f = Freezer air Temperature 

U = 1 : [( 0.055/0.0195 )+(0.020/0.02367)] = 0.2727 W/ sq.m C 
A= 0.41 Sq. Mt. 
Ta= 43 C 
lf = - 12 c 

Q Top = 0.2727 X 0.41 X 55 = 6.15 Watts 

QTon= 6.15 Warts 

2 - Q Side w'lils = ( U A ( Ta - T f) ] 

Ta= Ambient Temperature 

T f =Freezer air Temperatw-e 

lJ ~- i L( u.u~t5.v.J1'J5 r\J.•j35.U.v2.36/jj =- v."'"o...;.1 vv. sq.m '--' 
A= 0.398 Sq. Mt. 

. _-.:,:. -~ " 

Tr= - 12 C 

Q Side~ls = 0.26416 X 0.398 X 55 = 5.78 Watts 

Q Side walls= ) . 78 W attS 
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Total Freezer Compartment Heat Leak= 6.15 + 5.78 = 11.93 

Total Refrigerator Compartment Heat Leak= 21.17 + 11.79 + 5.55 + 15.2 = 53.71 

Total Heat Leaks; · 

QTL = Qfreezer compatment -t- Q refregerator compartment= 11 . 93 -1- 5 3 . 71 = 6 5 . 64 watts 

Q Total Heat Leaks = 65 .64 Watts . 

b) Product Loads; 

Through our knowledge, experience and facts and .figures of calculation of 
more than eight models of Azmayesh products and some Lorestan products we 
found out that calculation of product loads for each individual model depends 
upon many factors that we could mention briefly as follows: 

- Product design; 
- Product stvle: 

- Useful internal volume; 
- Type of evaporator, 
- Type of cellar compartment; 
- Freezer volume; 
- Culture of customer, 
- Country of origin and etc.; 

Therefore considering 40o/o to 65% of total heat leaks for total product load 
depending on size of model and internal volume of the product could be reasonable 
and practical to calculate. With respect to this fact we calculate our product load as 
follows; 

Q Product = ( 40% to 65o/o ) of Q Total Heat Leaks 
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Product load calculation for Lorestan Refrigerator Model is ROI\tf 14: 

I Product load~ 65.64 x 0.65 ~ 42.66 Watts 

c) Heat gain through infiltration; 

Total heat gain through infiltration ( door opening, and gasket ) are 
considered to 20 % of total heat gain by conduction and heat removed from 
products, therefore; 

Heat gain by infiltration= 0.2 x ( total heat leaks _,.. product loads ) 

Heat gain by infiltration= 0.2 x ( 65.64-:- 42.66 ) = 21.66 Watt~ 

Total Cooling Capacity Required for 1viodel ROivI i .+ are calculated as follows: 

QGrand Total= QHeat Leaks_,.. QProdu~t Loads -r Q1nmtration 

n • ,- - t:: J. cl "I ,- ,- 'i l ,- ,- . 1 '"' 0 T°! T T ., Gr:mrl.fot:)!-= '.J).•Y. - . ...:.00 - .;;.~.oo = L_-. vvaLs 

l·n 1':'0 i 
, '·~/Gr:md 'fot:ll = :. _"'! _ \V.'.1tts · 

----····-----···------· .. ·-·-~· 
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:YiovnHed 

a 1 1ransmiss10n load calculation 

-··-·j 

Side Vv ails 
Back Panel 
Ton Roof 

Bottom Floor 

Table X)~lI 
Dimensions 

-~--------- -------
Dimension Are.s. tsq. mt.) 

Cm. 

2x(l14x57) 
114 x~9 
--J.9 x 57 0.28 
49 x 57 0.28 

Insuiation 
Thickness 

35 
35 

----------------------------------
Door 114 x ..+9 0.56 

Insulation Type: Pu Foam 

CP. Foam Thermal Conductivitv: 0.0195 W ,mt.C 

T emperatute Difference: ( !lT) = _ 43 - ( -18 ) = 61 C 

Ambient Temperature= ..+3 C 
Freezer A.ir Temperature = - 18. C 

Calculation : 

BOTTO\~ _j_ 

Q = U A. ( T :, - T:-) 

I u ~ -j_-t-·'-~---_/-, -.::2---.-... -.... l 1_ 

! 

DCOR 

35 
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'Nhere: 

Therefore: 

1-

2 -

U = Heat Resist~mce Coefficient f 8.ctcr 

.S.:.: = .:.:oam Thermal C::unductivitY 

X: = foam Thickness 

Q SideWalls = [ l! A ( Ta - Tf)] 

Ta= _-\mbient T emverarure 
rr - . -
i f = r reez;:r_ a1r l cmp~:-3t"..lr~ 

U = 1/( 0.035 /0.0195) = 0.56 \V sq.m C 
A= 1.30 Sq. Mt. 
Ta= 43 C 
Tr=-18C 

Q SideWalls = 0.56 X 1.30 ::: 61 = 44.--+ Watts 

Q Side Walls = 4.:f _4 W attS 

Q Back µand = [ U A ( Ta - T f ) ] 

<' \.' h' ..,.. 
l a= .--.....'Tivient ~ empernture 

Tr= Freezer air Temperature 

U = j ( 0.037 O.Ol95) = 0.56 W/ sq.m C 
A = 0 .56 Sq. Iv1t. 
Ta= 43 C 
Tr= - 18 C 

Q Backl)anel = 0.56 X U.56 :\: 61 = 19 Watts 

Q Back panel= 19 Watts 

18 
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.., -

5 -

Q T ::> = r u A ( Tr - T f ) ] 

"'""!""" \ ' ·-· l <1 = . vnb1ent , cn1f.'crature 

TJ = 1/ ( 0. 03 5 / 0. 0 195 l = 0. 5 6 \V sq. m C 
A= 0.28 Sq. Mt. 
Ta= -BC 
Tf = - 18 C 

Q Tep = U.56 X 0.28 x 61 = 9.6 TWatts 

Q Borr0111 = [ U A ( Ta - T f ) 1 

Ta= Ambient T e.mpe:-an.rre 

T .f = Freezer air -;:-emDernture 

U = 1/( 0 QV~ /,')' 010~ : =;} ..:;6 '}Ti c:a ~~1 (' 
.... • _, ...I I . I J' _,. ! " • _, \.. /Y ...J i . .... 1 ....... 

A = 0 .28 Sq. ~it. 
Ta= 43 C 
Tr=-18C 

Q Borrom = 0.28 x 0.56 x 61=9.6 vVatts 

Q - 9 ,-- ":'[ T "tl Bonom - .. 0 VV u 

Q Door = [ U A f Ta - T fl J 

TT _: ·;' " 0,.,,.:;; I,-, "1 9.;; \ = 'J ..:;6 \"IT' ' • , ...... " : \_ U . .)_, V.V t ~ ) ' -~ l IV ~q.1D \-\ ,, -~ s ' 
;'\. = tJ .)0 LJ.. lYit. 

Ta= -1-3 C 
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Tr"= - 18 C 

Q Door = 1 9 \\" t..ilt:S 

Qn==-44.4 - 9.6 - 19 - 9.6 - 19 = lOi.6 watts 

0 'O'') j 
- Total Heat Leaks = l £. 1N atts I 

'"I\ :) •. ,---.--;,1,~t T nads· 
. '·- .......... t...-1. ~..._. ... 

Through our knowledge, experience and fai.:i:S and figures of ;::aiculation of 
more than eight models oL~mavesh products and some Lorestan oroduc"ts we 

- .. " .I. 

found out that calculation of product loads for each individual model depends 
upon many factors that we could mention brie!ly as follmvs: 

- Product design; 
- Product style: 
- Company policy: 
- Useful internal volume: 
- Type of evaporator: 
- Type of cellar compartment: 
- Freezer volume: 
- Culture of customer: 
- Country of origin and etc.: 

Therefore considering .. woo to 6 5° ;) of total heat leaks for totd product load 
depending on size of model and internal voiume of the product could be reasonable 
:.:md ;:;ractical to calculate. 'YVith respect to this fact ·,ve -::aicuiate our prndut:t load as 
~OilO\\'S: 
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Dri··ii 11\.'r ln~w cnicul2t1on for Tvlo,:alled Model FSO is: 

c) Eear :;ain through in!iltrntion: 

Tot~i heat gain through infiltration \. door opening, and gasket ) are 
cc)n:i.::k·re:J lo :::o ·) o of total heat gain by conductioT1 ~nd heat remoYed from 
srnciucrs. therefi)fe: 

Heat gain by infiltration= 0,2 x t total heat leaks ~ product loads ) 

Heat gain by infiltration = 0 .2 x ( 10:2 - 41 ) = 2 8. 6 Watts 

Total Cooling Capacity Required for l\tlodel F80 are c.aiculated as follows: 

Qcrand Tomi= Queal Leaks--:-- QProduct Loads - Qmrutrntion 

Qcrand Total= 102-'--+ 1 - 28.6 = 1 71.6 Watts 

IQ 1_,., I Grand Total= /...:... \Vatts 

.. ;21 
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NlovaHed 

Upright Refrigerator & Freezer :V1odel RF80 

3) Transmission load calculation 

Re.tl1gerator-- : i Dimension 
--- Com2artm~erif- Cm. . . ~ 

.. 

Table XV~ 
Dimensions 

Area lSq. mt.) 

Side Yf.!a11s 2 ~ (96x 56 . .5) ~ .1)8 

Back Panel 96 x ..+8 0.46 
Bottom Floor 56.5 x48 0.27 

Door 96 x.48 i)..+6 

Freezer ! Dimension Area (sq. mt.) 
Compartment ·1 Cm. -

Side \Valls 2x(23x.55) 0) -..... ) 
Back Panel· 23 x45 0.103 
Too Roof 45 x 55 0,., -. ...:..) 

Door 23 x45 0.103 

Insulation Type: Pu Foam 

InsuL:rion 
Thickness 

30 
30 
30 
30 

Insulation 
Thickness 

45 
45 
45 
45 

Thermal ConductiYitY for Foam: 0.0195 W, mt. C 

; Tempremre , 
I 

Difference 
39 
39 
39 
39 

-r . 
l emprerure 
Difference 

61 
61 
61 
61 

Temperature Difierence Refrigerator Compartment: (::.,T) = 43 - ( --'-4 ) = 39 C 

Ambient Temperature= .. J.3 C 
Freezer Air Temperature= - 18 C 
Refrigerator Air Temperature = -4 C 
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L~kub.11011: 

Heat L~ak for Rcfri!.!erntor Compartment. 

QTL = Qsw + QBP -; QBOTTO:vf +QDOOR. 

Q=UA(Ta-Tr) 

I 
u = y . " .. 1 ., 1· 

. - 1: A1 -'--1:2 i A.2-r ....... . 

U = Heat Resistance Coefficient Factor 

Ki = Foam Thermal Conductivitv 

X1 =Foam Thickness 

Therefore: 

1- Q Side Walls = [ U A ( Ta - Tr ) ] 

Ta= Ambient Temperature 

Tr = refiig.erator air Temperature 

U = 1/( 0.030 0.0195 ) = 0.65 W/ sq.m C 
A= 1.08 Sq. Mt. 
Ta= 43 C 
Tr= - 4 C 

Q -. . = 0 6 )- '. 1 0 8 v ~ 9 = ') '7 . I n. 7attS :,ide\hills • .'I.. • ·'" ~ - I .-t YV 

Q Side Wails= 27 _4 W attS 

·.23 
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4 -

''T'\·~ "!"·' I . j ,... i i ., - : ,. • I 
- . - " u. - ~ : 

Ta= . ..'.u'T101ent Tcmpcrature 

Tr= Refrigerator mr T empernture 

U = 1/( 0.030 /0.0195) = 0.65Wi sq.m C 
A= 0.-+6 Sq. ivlt. 
Ta= 43 C 
Tr=~ 4 C 

0 = :' <:..:::: "r: 1 6 ·- -:i:·9 = 11 60/' yir.,tts < c:-; ~'"l"l .; . U _, .\. \) . .,., .'\. _, . 1'1 u 

Q Back panel = 11 . 66 Warts 

Q Door = [ U A ( Ta - Tr )l 

Ta= Ambient Temperature 
.,... R .. . ~ 
1 r == _ eingcrntcr ~:ur l cmpernture 

U = 1/( 0.030 /0.0195) = 0.65 'N/ sq.m C 
A= 0.46 Sq. Mt. 
Ta= 43 C 
Tr=..,.. 4 C 

Q Door= 0.65 X 0.46X39=l1.66Watts 

Q Door= 11.66 Watts 

Q Boctam = [ U A ( Ta - Tr ) ] 

Ta= . .\mbicnt T empernlurc 

Tr = Rerhgeratorr air Temperature 

U = 1/ ( 0.030 / 0.0195 ) = 0.65 V.f, sq.m C 
A= 0.27 Sq. :vil. 
Ta= 43 C 
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Q ", 6- - ,., ~--. .,9 r 8 nr 
Sottorn = U. ) x U,_/ x _1 = 0. vvatts 

Q Bottom = 6. 8 \\/ attS 

Hear L~ak Calculanon for Freezer Compai1ment 

1 - Q "!"op = [ u A ( Ta - Tf)] 

Ta= .c\mbient Temperature 

T f = .? reezer air Temnerature 

U = l ( 0,045"0.0195) = 0.43 Wi sq.m C 
A= 0 .25 Sq. Nlt. 
Ta= "'BC 
Tr=-18C 

Q Top= 0.43 X 0.25 X 61 = 6.6 \X/atts 

Q Top= 6.6 Watts 

2 - Q Side walls = [ U A ( Ta - T f) ] 

Ta-= Ambient Temperature 

Tf= Freezer air Tempernrure 

U =I ( 0.045/0.0195) = 0.43 W sq.m C 
A = 0.25 Sq. Mt. 
Ta= 43 C 
Tr= - 18 C 

Q Sidewalls= 0.43 X 0.25 X 61 = 6.5 Watts 

Q Side walls= 6. 5 \.V atts 
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3 - Q ;.'.d: panei = [ LJ .\ ( Ta - T ~- ) ] 

Ta= .:\mbient ·~\:mpenture 

T f = Freezer air Temperature 

U = 1/ ( O.O~S / 0.0195 ) = 0.43 V .. /. sq.m C 
A= 0.103 Sq. Mt. 
Ta= 43 C 
Tr = - 18 C 

Q Backpanel = 0.43 X 0.103 X 61 = 2.7 Watts 

Q Back panel= 2. 7 \Ji/atts 

4 - Q Door = ( U A ( Ta - Tr ) ] 

Ta= _.-\mbient Temperature 

T f = Freezer air Temperature 

U = 1/( 0.45 /0.0195) = 0.43 WI sq.m C 
A= 0.103 Sq. Mt. 
Ta=43 C 
Tf=-18C 

Q Door= 0.43 X 0.103 X 61=2.7 Watts 

Q Door=2.7 Watts 

Total Refrigerator Compartment Heat Leak= 27 A + 11.66 -:- 6.8 -"- 11.66 = 57 .5 

Total Freezer Compartment Heat Leak= 6.5-"- 2.7 - 6.5 - 2.7 = 18.-J. W 
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i ., 'T - ( ' • Q . . -- 1 () . \..:'l ;_, - '-./rretzer cornpann~nr - reln~eraror comparnnenr -- •).-+ - . 
-- 57.5 = 75.9 \\~Hts 

0 Total Heat Leaks = 75.9 \Vatts -
b) Product Loads: 

Through our knowledge. experience and facts and figures of calculation of 
more than eight models of Azmayesh products and some Lorestan products \Ve 
found out that calculation of product loads for each individual model depends 
upon many factors that i.ve could mention briefly as foHO\-vs: 

- Product design~ 
- Product stvle: 
- Company policy; 
- Useful internal volume; 
- Type of evaporator; 
- Type of cellar compartment; 
- Freezer volume: 
- Culture of customer: 
- Country of origin and etc.; 

Therefore considering ..+D~'O to 65°~) of total heat leaks for total product load 
depending on size of model and internal volume of the product could be reasonable 
and practical to calculate. With respect to this fact we caicuiate our product load as 
follO\VS: 

Q Produ.:t = ( 40% tO 65% ) of Q Total Heat Leaks 

Product load calculation for ivlovalled Refrigerator Freezer Model RF80 is: 

Product load= 75.9 x 0.60 = 45.5 Watts 

17 
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c) Heat ~ain throm:rh infiltration: - ~ . 

Total heat gain through infiltration ( door opening. and gasket ) are 
considered to 20 % of total heat gain by conduction and heat remoYed from 
products. therefore: 

~eat gain by infiltration = 0 .2 x ( total heat leak:; ,- product :uuds .l 

Heat gain by infiltration= 0.2 x ( 75.9 -c-45.5) = 24.3 \Vans 

Total Cooling Capacity Required for :Niodel RF80 are calculated as follows: 

Qcraud Total = QHeat Leaks -'- QProduct Loads -'- Qinmtration 

QcrandTotal = 75.9 . .;.. 45.5 - 24.3 = 145.7 Watts 

QG....,dT01a1 ~ 146 Watts l 
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~VIovaHed 

Upright Refrigerator & Freezer iVIodel RF 85 

al Transmission load calculation 

: :- Refrigerator-_ -- · 
; _ · -C61npaifuiei1-E·:=-; 

Dimension 
Cm. 

Table XV 
Dimensions 

Area (sq. mt.) 

Side Walls ? ·113 _6 ___ 
- X ( • X) .) ) 

1 ., . .., 
_.)_~ 

Back Panel 
Bottom Floor 

Door 
· ·· Freezer 

Compartment -
Side -:..Nalls 
Back Panel 
Top Roof 

Door 

118 x 48 
56.5 x48 
118 x 48 

Dimension 
Cm. 

2x(3lx55) 
3lx45 
45x55 
3lx45 

Insulation Type: Pu Foam 

0 -7 ,) I 

0.27 
0.57 

!i..r""a ,-sq 'nt- ·i J.. ... ....... \ • l ... ! 

0.34 
0.1.+ 
0 ') -. ..:..) 

0.14 

Insulation 
Thickness 

30 
30 
30 
30 

Insulation 
Thickness 

.:.J.5 
45 
45 
45 

Thermal Conductivitv for Foam: 0.0195 W.1 mt. C 

T em preture , 
Difference 

39 
39 
39 
'"'0 .) / 

· Terrmreture ' . . 

Difference 
61 
61 
61 
61 

Temperature Difference Refrigerator Compatiment: (!1T) = 43 - ( ---4 ) = 39 C 
.Ambient Temperature= 43 C 
Freezer A...ir Temperature= - 18 C 
Reingerntor Air T emperarure = -4 C 

15 
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(,_llcul:Hion : 

~ 1eur L..:uk For Rcrl:12erntm Cumpartment. 

QTL = QsYV + 0BP + QBOTT0\-1 +Q!lcc·F; 

Q = u A (Ta - Tr) 

\.Vhere: 
U =Heat Resistance Coefficient Factor 

K1 =Foam Thermal Condm:::iYitv 

X1 =Foam Thickness 

Therefore: 

1- Q Side Walls = [ U A ( Ta - Tr ) ] 

Ta= .:.l.mbient Temperature 

Tr = refugerntor arr I emperature 

U = 1/( 0.030 l 0.0195 ) = 0.65 W/ sq.m C 
A= 1.33 Sq. ivlt. 
Ta= 43 C 
Tr= - .+ C 

Q SideWalls = 0.65X1.33 x39 = 33.7 \Vatts 

Q SideWails = 33. 7 \Vatts 

30 
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1-) ~ .. r T ; ~ : ·r ·r .. , 
'-.:... :~<lCI-: :.!!1d L \_) .:"""\. ~- l. .i - l _:- j I 

"'"'!"" ~-., ' . ....... 
i r= r<..Cirigcra.tor air i cn1pc:-arure 

U = 1/( 0.030 /0.0195 'l = 0.65 Wi sq.m C 
A= 0.64 Sq. Ivlt. 
Ta= 43 C 
Tr=..,_ 4 C 

(' . . = () 6 .1 ..... o '1 ..... 1 o = ' 4 ..., 1 \Vatts <. Bnc~paneL .l "-t ~~ ·-'; ~'- .... '." :. 1 .-..:.... • 

Q •~k,~1 ~ 14.2 Watts J 
3- Q Door = [ U A ( Ta - Tr ) ] 

Ta= Ambient T ernperamre 

Tr= Refrigerator air T emperan.:re 

U = 1/( 0.030 /0.0195) = 0.65 W/ sq.m C 
A= 0.57 Sq. ivft. 
Ta=43 C 
Tr=-;- 4 C 

Q Door= 0.65 X 0.-57 X 39 = 14.45 Watts 

Q Door= 14.45 \Vatts 

4 - Q Boctom = [ U A ( Ta - Tr ) ] 

Ta= Ai-nbient Temperature 

Tr= Refrigeratorr air Temperature 

U = 1/( 0.030 / 0.0195) = 0.65 w, sq.m C 
A= 0.27 Sq. Mt. 
Ta= 43 C 

31 
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I\ _ -- ·) '.;, - · i) ; ""' · "('o ·- .- S ·i. ·' '' ,.~" '-< ~oaom ·- l , l1) :\. 1 ,,_ I :\: _);; - \). ·1v ...tl lJ 

Q Bottom= 6.8 Watts 

Heat Leak Calculation for Freezer Compartment 

1 - Q Top = [ U A ( Ta - T f ) ] 

Ta= .~bient T empernture 

T f= Freezer air Temperature 

U = 1 . ( 0.045. 0.0195 ) = 0.43 V1./1 sq.m C 
A= 0.25 Sq. ivit. 
Ta= 43 C 
Tr=-18C 

Q Top= 0.43 X 0.25 X 61=6.) \Vatts 

Q Top= 6.5 \.Vatts 

2 - Q Side walls = [ U A ( Ta - T f ) ] 

Ta= Ambient T ernperature 

Ti= Freezer air Temperature 

U = 1 .·· ( 0.045/<).0195 ) = 0.-1.3 \V sq.m C 
A= 0.34 Sq. Mt 
Ta= 43 C 
Tf = - 18 C 

Q Sidewalls= 0.43 X 0.34 X 61 = 8.9 Watts 

Q Side walls= 8. 9 \i\f UttS 



AL\IAYESH LVDUST'RI.A~L f'ACI'ORIES CO. 
Electrical I Gas Home Appliances 

)io. 1015, Tehran-nou Ave., Tehran 17-t37 Iran. Tel .... 9g 217-H67 26, Fu+ 98 21 7-H0329 

Ta= Ambient I empernturc 

T f = Freezer air T empernrure 

U = 1/ ( 0. 04 5 / 0. 0195 ) = 0 .4 3 Wi sq. m C 
A= 0.14 Sq. Mt. 
Ta= 43 C 
Tf=-18C 

Q B~•kpancl = OA3 X 0.14 X 61 = 3.67 \Vans 

Q Backpand = 3.67 Watts 

...j. - Q Door= [ U A (Ta - Tr)] 

Ta= Ambient Temperature 

T f = Freezer air Temperature 

U = 1/( 0.045 / 0.0195 ) = 0.43 W/ sq.m C 
A= 0.14 Sq. Mt. 
Ta= 43 C 
Tr=-18C 

Q Door= 0.43 X 0.14 X 61 = 3.67 Watts 

Q Door= 3.67Watts 

Total Refrigerator Compartment Heat Leak= 33.7 - l...J. - 6.8 - 14 . .+ = 69 

Total Freezer Compartment Heat Leak= 8.9 - 3.67-'- 6.5 -r 3.67 = 22.74 W 

j3 
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l'nul H~at Leaks: 

(~TL= (~freezercornpai..-:ienr - Q rtlngerawr.:omparunenr= 2'2..7..\. - 89 =9.2 1\\"Qt!S 

0 Total Heat Lea.Ks =- '~:L ,-\.Vatts -
bl Product Loads: 

Through our knmvledge~ experience and facts and figures of calculation of 
more than eight models of Azmayesh products and some L~restan products we 
found out that calculation of product loads for each individual model depends 
upon many factors that \Ve could mention briefly rrs follows: 

- Product design: 
- Product stvle: 
- Company policy: 
- Useful internal volume: 
- Type of evaporator: 
- Type of cellar compartment: 
- Freezer volume~ 
- Culture of customer; 
- Country of origin and etc.: 

Therefore considering 40° o !o 65° o of total heat leaks for total product load 
depending on size cf :node! and internn! ~·o!ume of the product .:ould be reascnnble 
and practical to calcuiate. vVith respect to rhis fact \Ve calcuiare nur 'lrnri!ir~ · ··iu :.is 
follows: 

Q Product= ( 40o/o to 65~/o ) of Q :'ota.lHeatLeak.s 

Product load calculation for Movalled Refrigerator Freezer Model RF85is: 

Product load z 91 x 0 .50 ~ 'r6 Walts I 
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c) Heat gain through infiltration; 

Total heat gain through infiltration ( door opening, and gasket ) are 
considered to 20 % of total heat gain by conduction and heat removed from 
products, therefore: 

Heat gain bv infiitration = 0.2 x ( total heat leaks - product loads ) 

Heat gain by infiltration= 0.2 x ( 92 _._ 46 ) = 27.6Watts 

Total Cooling Capacity Required for Model RF85 are calculated as follows; 

Qcrand Total = QHeat Leaks -'- QProduct Loads -+- Q1nrutratlon 

Qcrand Total= 62 ~ 46 -+- 27 .6 = 166 Watts 

Qcrand Total= 166 Watts 

. ~3s 
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Movalled 

Upright Refrigerator & Freezer Model RF14 

a) Transmission load calculation 

Dimension 
Cm. 

Table X.XIV 
Dimensions 

Area (sq. mt.) 

Side Walls 2x(l18x56.5) 1.33 
Back Panel 118 x48 0.57 

Bottom Floor 56.5 x48 0.27 
Door 118 x 48 0.57 

Insulation : Tempreture 
Thickness Difference 

30 39 
30 39 
30 39 
30 39 

' Freezer Dimension 
Cm. 

Area (sq. mt.) Insulation l Tempreture ~ . 
l . Compartment .·.·) ' Thickness 

j . 

Difference 
Side Walls 0.4 45 61 2x(37x55) -- -------~--~------------~-----

Back Panel 37x49.5 0.18 45 61 
Top Roof 49.5x55 0.27 45 61 

Door 37x49.5 0.18 45 61 

Insulation Type: Pu Foam 

Thennal Conductivitv for Foam: 0.0195 W,. mt. C 

Temperature Difference Refrigerator Compartment: ( ~T) = 43 - ( ~.+ ) = 39 C 

Ambient Temperature= .+3 C 
Freezer Air Temperature = - 18 C 
Refrigerator Air Temperature= -'-4 C 

.• 36 
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Calculation : 

Heat Leak For Refrigerator Compartment. 

QTL = Qs\V + QBP + QBOTTOM + QDOOR 

Q=UA(Ta-Tr) 

1 
U=-------

\'1" 'T..T T7" I K 
~t1 .· "'-1-;- .t2: '2-r- .......• 

Where: 
U =Heat Resistance Coefficient Factor 

K1 =Foam Thermal Conductivity 

X1 = Foam Thickness 

Therefore: 

1- Q Side Walls = ( U A ( Ta - Tr ) ] 

Ta= Ambient Temperature 

Tr = refrigerator air Temperature 

U = 1/( 0.030 I 0.0195) = 0.65 W/ sq.m C 
A= 1.33 Sq. Mt. 
Ta= 43 C 
Tr=, 4 C 

Q Sic!ew:tlts = 0.65 X 1.33 X 39 = 33.7 Watts 

Q Sidewaus= 33.7 Watts 

.. 3+ 
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2 - Q Backpanel = ( U A ( Ta - Tr)] 

Ta= Ambient Temperature 

Tr= Refrigerator air Temperature 

u = 1/( 0.030 /0.0195) = 0.65 W1 sq.m c 
A= 0.57 Sq. Mt. 
Ta= 43 C 
Tr=-:- 4 C 

Q Backpanel = 0.65 X 0.57 X 39 = 14.45 Watts 

Q Back panel= 14.45 Watts 

3- Q Door= [ U A (Ta - Tr)] 

Ta= Ambient Temperature 

Tr= Refrigerator air Temperature 

U = 1/( 0.030 / 0.0195 ) = 0.65 W/ sq.m C 
A= 0.57 Sq. Mt. 
Ta= 43 C 
Tr=-'- 4 C 

Q Door= 0.65 X 0.57 X 39 = 14.45 Watts 

Q Door= 14.45 Watts 

4 - Q Bonom = [ U A ( Ta - Tr ) ] 

Ta= Ambient Temperature 

Tr = Refrigeratorr air Temperature 

U = 1/( 0.030 /0.0195) = 0.65 w, sq.m C 
A= 0.27 Sq. Mt. 
Ta= 43 C 
Tr= - 4 C 
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Q Bottom= 0.65 X 0.27 X 39 = 6.8 Watts 

Q Bottom= 6.8 Watts 

Heat Leak Calculation for Freezer Compartment 

1 - Q Top = [ U A ( Ta - T f) ] 

Ta = Ambient Temperature 

Tf=Freezer air Temperature 

U = 1 / ( 0.045:0.0195) = 0.43 WI sq.m C 
A= 0.27 Sq. Mt. 
Ta=43 C 
Tf=-18C 

Q Top= 0.43 X 0.27 X 61 = 7.1 Watts 

Q Top= 7.1 Watts 

2 - Q Side walls = [ U A ( Ta - T f) ] 

Ta= Ambient Temperature 

T f = Freezer air Temperature 

U = 11 ( 0.045,i0.0195) = 0.43 W/ sq.m C 
A= 0.4 Sq. Mt. 
Ta =43 C 
Tf=-18C 

Q Sidewalls= 0.43 X 0.4 X 61 = 10.5 Watts 

Q. Side walls = 1 Q. 5 W attS 

.. 3:.l 
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3 - Q Back panel = [ U A ( Ta - T f ) ] 

Ta= Ambient Temperature 

T f = Freezer air Temperature 

U = 1/( 0.045 /0.0195) = 0.43 W; sq.m C 
A= 0.18 Sq. Mt. 
Ta= 43 C 
Tf=-18C 

Q Backpanel = 0.43 X 0.18 X 61 = 4.7 Watts 

Q Back panel = 4. 7 W attS 

4 - Q Door = [ U A ( Ta - Tr ) ] 

Ta= Ambient Temperature 

T f = Freezer air T cmperature 

U = 1/( 0.045 /0.0195) = 0.43 W/ sq.m C 
A= 0.18 Sq. Mt. 
Ta=43 C 
Tf=-18C 

Q Door= 0.43 X 0.18 X 61 = 4.7 Watts 

Q rioor = 4. 7W arts 

Total Refrigerator Compartment Heat Leak= 33.7 + 14.45 -t- 6.8 .,_ 14.45 = 69.4 

Total Freezer Compartment Heat Leak= 10.5 ~ 4.7 - 7.1 - 4.7 = 27 W 

Total Heat Leaks; 
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Qn = Q&eezer compattnent + Q refrigerator compartment= 27 + 69 A = 96 .4 watts 

Q Total Heat Leaks = 96 .4 Warts 

b) Product Loads: 

Through our knowledge. experience and facts and figures of calculation of 
more than eight models 0f Azmayesh products and some Lorestan products we 
found out that calculation of product loads for each individual model depends 
upon many factors that \Ve could mention briefly as follows: 

- Prociuct design: 
- Product style; 
- Company policy: 
- Useful ~ntemal volume: 
- Type of evaporator: 
- Type of cellar compartment; 
- Freezer volume: 
- Culture of customer; 
- Country of origin and etc.: 

Therefore considering 40% to 65% of total heat leaks for total product ioad 
depending on size of model and internal volume of the product could be reasonable 
and practical to calculate. \.Vith respect to this fact we calculate our product load as 
follows: 

Q Product = ( 40o/o to 65% ) of Q TotalHeatLeaks 

Product load calculation for Movalled Refrigerator Freezer Model RF14 is: 

Product load= 96.4 x 0.50 = 48.2 Watts 

c) Heat gain through infiltration: 

if I 
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Total heat gain through infiltration ( door opening, and gasket ) are 
considered to 20 °10 of total heat gain by conduction and heat removed from 
products. therefore: 

Heat gain by infiltration = 0 .2 x ( total heat leaks -r product loads ) 

Heat gain by infiltration= 0.2 x ( 96.4 + 48.2) = 29 Watts 

Total Cooling Capacity Required for Model RF12 are calculated as follows; 

QGrand Total= QHeat Leaks-+- QProduct Loads+ Q1nmtration 

QGrand Total= 96.4 - 48.2 -+- 29 = 173.6 Watts 

QGrandTotal = 173.6 Watts 

If 1 
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Pars IVIachine 

a·) Transmission load calculation 

Side Walls 
Back Panel 

Bottom Floor 
Door 

Table XII 
Dimensions 

Dimension i Area (sq. mt.) 
Cm. 

i . 

2 x (104x60.3) ! 

125 x 68.2 0.821 
68.2 x 64.2 0.283 

138 x 68 0 8 .;:'.f . _,..,. 

Insuiation 1 Temprerure 
Thickness I Difference i 

40 1 39 
40 39 
40 39 
40 39 ! 

Dimension 
Cm. 

d ,i\rea (sq. mt.) 
! 

T • '• 

in~mi~.rnon : T;~n1cremre : 
' . ' 

Thickness Difterence 

Side Wails 2x(33x60.3) 0.161 -W 
Top Roof 68.2x60.3 0.158 40 

Insulation Type: Pu Foam 

Thermal Conductivity for Foam: 0.0195 W/ mt. C 
hermal Conductivity for Air at -12 :it l n.tm. =O. 0236 7 Wlmt. C 

55 
55 

Temperanire Difference Refrigerator Compartment: (C.I'J = 43- ( +4 ) = 39 C 

Ambient Temperature= 43 C 
Freezer Air Temperature= - 12 C 
Refrigerator Air Temperature = -"-4 C 

Calculation : 

.cleat Leak For Refrigerator Compartment. 

" " ·"" .~ ' 

\.-!TL = \.-!SW + ~BP + VBOTTOM + DOOR 
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Q = u A (Ta - Tr) 

Where: 
U = Heat Resistance Coefficient Factor 

K1 =Foam Thermal Conductivity 

K2 = Air Thermal Condutivity 

X1 =Foam Thickness 

Therefore: 

1- Q Side Walls = [ U A ( Ta - Tr ) ] 

Ta= A.mbi~nt Temperature 

Tr = refrigerator air T l!mperature 

U = 1/( 0.04 />.0195) = 0.487 W/ sq.m C 
A= 1.123-Sq. Mt. 
Ta= ..J.3 C 
Tr= - 4 C 

Q Sidewalls= 0.478 X 1.123 X 39 = 20.93 Watts 

I Q SideWalls= 20.93 Watts 
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Q i:,;u;k panel = [ U A ( Ta - Tr ) J 

T \,. ~ 
i a= r\ .. mb1enr l emperature 

Tr= Refrigerator air Temperature 

U = 1/( 0 .. 050 / 0.0195 ) = 0.478 W/ sq.m C 
A= 0.82l°Sq. Mt. 
Ta= 43 C 
Tr= 7 4 C 

Q Backpanel = 0.478 X 0.821X39 = 15.3 Watts 

Q Back panel= 15 .. 3 Watts 

3- Q Door= [ U A ( Ta - Tr)] 

Ta= Ambient Temperature 

Tr = Refrigerator air Temperature 

U = 1/( 0.040 /0.0195) = 0.478 \V/ sq.m C 
A= 0.854 Sq. iV[t. 

Ta=43 C 
Tr= -r 4 C 

Q Door= 0.478 X 0.854 X 39 = 15.9 \Vatts 

Q Door= 15.9 \Vatts 

4 - Q Bottom = [ U A ( Ta - Tr ) ] 

Ta= Ambient Temperature 

Tr = Refrigeratorr air T ernperature 

U = 1/( 0.040 /0.0195) = 0.478W/ sq.m C 
A= 0.2835 Sq. Mt. 
Ta=43 C 

'?I 
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Bottom - ."'t J x ..... .) x _) - ) ....... I arts Q -0· 1..,s·o,s,.,. ·"9--..,-w 

I . Q Bo-~ 5.27 Watts 

Heat Leak Calculation for Freezer Compartment 

1 - Q Top= [ U A (Ta - Tf)] 

Ta= _-\mbient Temperature 

T f = Freezer air Temperature 

~ = l . [( 0,0...J.0,!0.0195 )-r-(0.020:0.02367)] = 0 .. 34 \N1 sq.m C 
A= 0 . .158 Sq. Mt. 
Ta= 43 C 
Tf = - 12 C 

Q Top= 0.34 X 0.158 X 55 = 2.95 Watts 

--~Q--Tu_p_=_2_.9_5_v_N_a_tt_s ___ I 
2 - Q Side walls = [ U A (- Ta - T f} ] 

Ta= Ambient T emperaturc 

T f = Freezer air Temperature 

U =I/ [( 0.040/0.0195 )+(0.035/0.02367)] = 0.28 vV/ sq.m C 
A= 0.161 Sq. Mt. . 
Ta= 43 C 
Tf = - 12 C 

Q Sidewalls= 0.28 X 0.161X55 = 2.48 Watts 

Q Side walls= 2 .48 W UtlS 
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'T"' l -r C ~I L ' 1 • 8 "' '" - - 1" :. ota rreezer ompartment r eat eaK = ~.-+ - ..:..':J) = ) . ...,..) 

Total Refrigerator Compartment Heat Leak= 20.93 - 1.5.3 - 5.27 --- 15.9 = 57.4 

Total Heat Leaks; 

QTL = Q&eezer compannent ~ Q re:D:egerator comparttnent = 5 .4 3 + 5 7.4 = 6 5. 64 watts 

b) Product Loads: 

0 i 
Tora! Heat Leaks = 62. 83 '-N ans i 

- I 

Through our knowledge, experience and facts and figures of calcuiatio1i-of 
more than eight models of Azmayesh products and some Lorestan products '>Ve 

found out that calculation of product loads for ench individual model depends 
---- upon many factors that we could mention briefiy as follows: 

- Product design; 
- Product style; 
- Company policy; 
- Useful internal volume; 
- Type of evaporator; 
- Type of cellar compartment~ 
- Freezer volume; 
- Culture of customer: 
- Country of origin and etc.; 

Therefore considering 40°.·o to 65~10 of total heat leaks for total product load 
depending on size of model and internal volume of the product could be reasonable 
and practic..11 to calculate. With respect to this fact \Ve calculate our product load as 
follows: 

Q Product == ( 40% to 65% ) of Q Total Heat Leaks 
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Product load calculation for Pars Machine Refrigerator Model Damavand 15 is: - , 

Product load= 62.83 x0.60 = 37.7 Watts 

c) Heat gain through in.filtration: 

Total heat gain through infiltration ( door opening, and gasket ) are 
considered to 20 % of total heat gain by conduction and heat removed from 

·products, therefore; 

Heat gain by in.filtration = 0 .2 x ( total heat leaks + product loads ) 

Heat gain by infiltration= 0.2 x ( 62.83 + 37.7) = 20.l Watts 

Total Cooling Capacity Required for Model Damavand 15 are calculated as 
follows; 

QGrand TotaJ = QHeat Leaks + QProduct Loads - Q1nt11tratJon 

. ~· 

QGr:mdTotal = 62.83 + 37.7 -r- 20.1 = 120 Watts 

QGrandTotal = 120 Watts 
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P ., ... ~· 
. "}· .'1' !1\~~!;Ji. a .... S _ 1 ..... 1C.11 ... 1" 

a) Transmission load calcuiation 

.. 

Table X.LX 
Dimensions 

Dimension 
;·-- .. .~ea (sq. mt.} Insulation 

Thickness 
... 

Cm. j 

Side Walls ..., T • 1..., ' -,.., ) .:. X ( .)•-IX).:> 1.42 
Back Panel 134 x 59 0.80 
Too Roof 53 x59 ) - 1 I j. . . 1 

Bottom Floor 53 x59 031 
Door '"4 -9 1.) X.) O.SO 

Insulation Type: Pu Foam 

CP. Foam Thermal Conductivity: 0.0195 Tw mt.C 

Temperature Difference: c::in = 43 - ( -18) = 61 C 

A .. mbient Temperature= 43 C 
Freezer Air Temperature= - 18 C 

Calculation : 

QTL = Qsw + QBP + QBOTTo:tvf + Q TOP ..!.. QoooR. 

Q = U A (Ta - T1) 

1 
U=--------

_\·1 Ki - _\~2 , i\ .... - ....... . 

40 
-+O 
40 
-+O 
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\Vhere: 

Kt = Foam Thermal Conductivitv 

X1 = Foam Thickness 

Therefore: 

1- Q SicieWalls = ( U A ( Ta - Tf) J 

Ta= Ambient T ernperamre 

Tr= Freezer air Temperature 

U = 1/( 0.040 /0.0195) = 0.4875Wi sq.m C 
A= 1 .42 Sq. 1v1t. 
Ta=·-B C 
Tr= - 18 C 

Q Si<leWalls = 0.4875 XI .42 X 61 = .42.22 W~atts 

Q sidtWalls = ..J.2.22 Watts 

2 - Q Back panel = [ U A ( Ta - T f ) ] 

Ta= Ambient Temperature 

T f = Freezer air Temperature 

u =Ve 0.040/ 0.0195) = 0..+875 W: sq.m c 
A= 0.80 Sq. Mt. 
Ta= 43 C 
Tf = - 18 C 

Q Backpanel = 0.4875 x 0.80 X 61 = 23.8 'watts 

Q Back pwiel = 23. 3 W attS 
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3 - Q ):J [ U A I Ti - Tr ) ] 

U = 1/( 0.040 /0.0195) = 0.4875 \V sq.m C 
A= 0.31 Sq. Ivlt. 
Ta= 43 C 
Tr= - 18 C 

0.,. = () .:.187.:; y () ""'l • -; 1 = 9 ..., i;-::r, tt ..__ .op . . . - .•. . .) X 0 . ..;.., YV a 5 

Q Top= 9 .2 TvVatts 

..j. - Q Bottom = [ U A ( Ta - T f) J 

) 

Ta= Ambient Temperature 

T f = Freezer ai.r -=-c:rnpernrn :-e 

U = 1/( 0.040 /0.0195) = O..-i-875 V'/, sq.m C 
A= 0.31 Sq. Mt. 
Ta= 43 C 
Tf=-i8C 

Q Bottom= 0.31X0.4875 X 61=9.2 Watts 

Q - 9 i \1T.,rt i3ottom - ·- YV ul 

Q Door = [ U A ( Ta - T f ) ] 

Ta= . ..\rnbient Temperature 

T f = Freezer air Temperature 

U= 1/(0.040 /0.0195 )=0.4875\Vsq.mC 
A= 0.80 Sq. ~1It. 

Ta= 43 C 
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'. 0 ,-. 

I ~ -- - : :.') \,_. 

'\ 
'""": .~ _.ljf 

T:)t~ 1 ¥~e·,t L""!l ks· ... -~ ... - .. ... .J.. u .... ~..&. .. 

Qn = -+2.22 -- 23.S - ').2 - 9.2 - 23.8 = 108.22 watts 

U
,,...... 

Total Heat Le:.t.Ks -
"l 1 (\ -- r 

1 v8 w Jrts 1 

Through our knowledge, experience and facts 3.nd figures of calculation of 
more than eight models of "'~mn.yesh proci;.:cts ~rnd -.:nm:: Lurestan products -.vc 
found out that calculation of product loads for each individual model depends 
upon rnany factors that we could mention briefl~· :JS i~)IJO\VS: 

- Product design: 
- Product style: 
- Company policy; 
- Useful internal volume; 
- Type of e''aporator; 
- Type of ceilar compartment; 
- Freezer volume; 
- Culture of customer; 
- Country of origin and etc.: 

Therefore considering 40°10 to 65° o of totai heat leaks for total product load 
depending on size of model and internal volume of the product could be reasonable 
and practical to calculate. With respect to this fact \Ve calculate our product ioad :.is 
follov;s: 

Q Product = ( 40~!Q tO 65% ) of Q T·JtalHeatLeaks 

Product load calculation for Pars Machine ~Aodel 1072 is: 
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i I Product load= 108 x 0..40 = -l-3.3 'J/utts 

c) Heat-gain through infiltration: 

Total heat gain through infiltration ( door opening, and gasket ) are 
considered to 20 % of total heat gain by conduction and heat removed from 
products, therefore: 

Heat gain by infiltration = 0 .2 x ( total heat leaks ..;.- product loads ) 

Heat gain by infiltration = 0 .2 x ( 108 - -1-3 .3 ) = 30 .25 \V arts 

Total Cooling Capacity Required for :tvlodel 1072 are calculated as follows; 

Qcrand Total = QHeat Leaks -'- QProduct Loads + Q1nmtratlon 

QcrandTotal = 108 + 43.3 - 30.25 = 181 \\ratts 

I QcrandTotll ~ 181 Watts 
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Pars :VIachine 

Upright Refrigerator J\!lodel PNlR.6 

a) Transmission load calculation 

Tnble X?ITHT 
.1. u. t ...: v !. .!..i 

Dimensions 

:-=:~- ---_'.-:-.I{e±ngeraraEfr~J Dimension Area (sq. mt.) Insulation Tempreture 
.. _ _._-r,.-· ... ·-· -·._, ' Cm. Thickness Difference ..:..ompartment· ... :j 

Side Walls 2 x (70 x 53) 0.74 40 39 
Back Panel 84 x53 0445 40 39 

Bottom Floor 53 x 53 ,, "'3 u __ .;;:, 40 39 
Door 84 x53 0.-}45 40 .... 0 -' / 

Freezer. ! Dimension Area (sq. :nt.) rn~u1ation i Tempreture ... 
.. 

•Compartment :· ····"·-! Cm. Thickness Difierence 
·-

Side Walls 2x(22x53) 0 '"'" . .!..) 40 55 
To:e Roof 53 x 53 0.28 40 55 

Insulation Type: Pu Foam 

Thermal Conductivitv for Foam: 0.0195 'Ni mt. C 
henna! Conductivity for i\ir at -12 at 1 atm. =0.02367 \\!·mt. C 

Temperature Difi:erence Refrigerator Compartment: ( j,T) = 43 - ( _;_4 ) = 39 C 
' 

An1bient Temperature = 43 C 
Freezer Air Temperature= - 12 C 
Refrigerator Air Temperature = -.-4 C 

: 
i 

l 

! 
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Calculation : 

Heat Leak For Refrigerator Compartment. 

Q=UA(Ta-Tr) 

\Vhere: 
U =Heat Resistance Coefficient Factor 

K1 =Foam Thermal Conductivitv 

K2 = Air Thermal Condutivity 

X1 = Foam Thickness 

Therefore: 

1- Q Side Walls = [ U A, ( Ta - Tr ) ] 

Ta= Ambient TemDeratur:' 

Tr = rel'rigenuor arr T crnperature 

U = 1/( 0.04/ 0.0195) = 0.487 W·1 

sq.m C 
·' - ') "74 " "ll ·It 1""\ - l . ,1 • .._,q. Iv . 

Ta--= -+3 C 
Tr-= -- JC 

Q - ''< ~""'! 0 ..... r'; "7., v ~9 - 1 ~ 8 ~i:ralts Side Wall; - l.1.'"t j 0 ·'- ' . I"+ ·'-.) - .) . VV' 

Q C"; ! ': r.,Jt = 1 ~ CJ t..\r ;.itt<:.< _,,,u,e ,\ u... .. ~ ... - ... ; -~ ,_ - _,, 



AZ'AAYESH Il'llDUST'RI~~L f'ACJr'ORlES CO. 
Electrical I Gas Home Appliances 

~o. 1015, Tehran-nou Ave., Tehran 17437 Iran, Tei +98 21 741 67 26, Fu+ 98 21 7·H0329 

-+ -

Ta= .AJno1ent: empc>:-ature 
rr" ..... . . -
;. r= .K.ctngerator air l c;:1pc:rature 

U :::: 1/ ( 0. 040 / 0. 0 19 5 ) = 0. 4 78 W sq. m C 
A= 0.445 Sq. Nlt. 
Ta= 43 C 
Tr=-:-- ...J. C 

Q Backpa11el = 0..+78 X 0.445 X: 39 = 8.3 \Val1s 

Q - o 1 YJ.J, t1" . Backpnnei - <).J 'i 3 J 

Q Door = [ U A ( Ta - Tr ) ] 

Ta= Ambient Temperature 

Tr= Refrigerator air Temperature 

u = 1/( 0.040 /0.0195) = 0.478 w.· sq.m c 
A= 0.-t45 Sq. Mt 
Ta= 43 C 
Tr= - 4 C 

Q Door= 0.478 X 0.445 X 39 = 8.3 'Natts 

Q Door -= 8. 3 \•Vans 

Q Bouom = [ U A ( Ta - Tr ) ] 

Ta= Ambient Temperature 

Tr= Refugerntorr air Temperature 

U = 1/( 0.040 /0.0195) = OA73\V- sq.m C 
A= 0.28 Sq. Mt. 

. 66 
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T '.-1,..==--l. t 
- l • -

Q - ""t'""\ T"'t; = ' .- ; ' . Bottom -· . ..;.,- W attS 

Heat Leak Calculation for Freezer Compartment 

1 - Q Too - [ U A ( Ta - T f) ] 

Ta= Ambient Temperature 

T f = Freezer air Temperature 

U = 1' [( 0.040/0.0195 )-'-(0.020/0.02367)] = 0 . .34 \V/ sq.m C 
A= 0.28 Sq. Mt. 
Ta= -43 C 
lf = - 12 c 

Q Top =5 .2 'N atts 

2 - Q Side walls = [ U A ( Ta - T f) J 

Ta= Ambient T emperaturc 

T f = Freezer arr Temperature 

U = l ·· [( 0.040/0.0195 .J-( 0.035 0.02367)] = 0.28 \V sq.m C 
A= 0.23 Sq. Mt. 
Ta= 43 C 
Tr=-1/,.--.. 
.L. ...., '-" 

Q Sidewalls= 0.28 X 0.23 X 55 = 3.54 Watts 
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Q Side wail.; = 3. 54 \Va tts 

Total Freezer Compartment Heat Leak= 3 . .54 - 5.2 = 8.74 

'".l'oral Refrigerator Compartment Heat Leak= 13.8 - 8.3 - 5.22 - 8.3 = 35.62 

T oral Heat Leaks: 

QTL= Qfreezercompaanem _l., Q refregenuorcomparunem= 8.74-:- 35.62 = 44.36 \Vatts 

0 Total Heat Leaks = 4.:.!..36 Watts -
b') Product Loads: 

Through our knowledge, experience and facts and figures of calculation of 
more than eight models of Azmayesh products and some Lores tan products we 
found out that calculation of product loads for each individual model depends 
upon many factors that we could mention briefly as follows: 

- Product design: 
- Product style: 
- Company policy: 
- Useful internal volume; 
- Type of evaporator; 
- Type of cellar compartment; 
- Freezer volume: 
- Culture of customer: 
- Country of origin and etc.: 

Therefore considering 40°'0 to 65°'0 of total heat leaks for totai product load 
depending on size of model and internal volume of the product could be reasonable 
and practical to calculate. With respect to this fact we calculate our product load as 
foiloivs: 
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Product load calculation for Pars :Machine Refrigerator ~1odel PMR6 is: 

I Product load= 44.36 x 0.60 = 26.62 \.Vatts 

c) Heat gain through infiltration~ 

.,... • 1 . 1 l . -, . ' ~ . 1 ' 

_ ot21 cleat 'lUlil tnrotEZ:11 :nil1trnt1on r -...oor openm£?: . .::ma 2asKet .) ::l.fe - - \, -· -
considered to 20 % of total heat gain by conduction and heat removed from 
products .. therefore: 

Heat gain by infiltration = 0.2 x ( total heat leaks~ product loads ) 

Heat gain by infiltration= 0.2 x ( 44.36 - 26.62 ) = 14.2 \Vatt 

Total Cooling Capacity Required for Model P~fR6 are calculated as ~ollmvs: 

Qcr:md Total = QHeat Leaks - QProduct Loads - Qtnfiltr:itJon 

QcrandTotal = 44.36 - 26.62 - 14.2 = 85 \Vatts 

QcrandTotal = 85 Watts 



. ·' 
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Pars ),1achine 

C pright Refrigerator :VIodel 1070 

:: 1 ·: ~1nsm ission load calculation 

Table XVII 
Dimensions 

··-----------·-- --- ·--------------------------- ----·----, ··------------ ·-·--· ·-. 

R~fri!?-t:rar0r Dimension .t\re::i : sa. IiYt.; Insulation Tempreture 

Con1p~~1ne_.n_t~~~---C-~_~r_i. ____ ~---------------·-n·-~~-(_:~_:~_~_~'-·---~-i;_ft_e_re_1_1c_e 
Side Walls I · 1 13- -3) ... X ( .t .)X) 1.2 40 
Back Panel 130 x 53 . .J.69 .:.\.0 

Bottom Floor 53 x: 53 0 . .23 ..+O 
Door 130 x 53 0.69 .. w 

39 

Freezer Dimension _A.feat sq. mt.) Insn!ation 1 Tempreture : 
~-c-~_o_m~p_a_r_tm_._e_n·_t_··----~~C_tn __ . ____ ~~--~----~~-T_h_ic_k_'n_e_s_s_':,_Qifterence 

Side-;Nalls 2x(l6.5x53) 0.175 J.O 55 
Top Roof 53 x 53 0.28 40 

Insulation Type: Pu Foam 

Thermal Conductivity for Foam: 0.0195 Wi mt. C 
~hermal Conductivity for Air at-12 1t l atm. =0.02367 \Vmt. Cf 

55 

Temperature Ditl:crence Refrigerator Compartment: (DJ)= ..i3 - ( -4 ) = 39 C 

,\m.bient Temperature= 43 C 
Freezer Air Temperature= - 12 C 
Refrigerator Air Temperature=...:......). C 
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\Alhere : 

Therefore: 

1-

Q=T-:- A (T _...,....lrl 
v .... \ l .J . • ... 

I 

I u ~ x, . K, ~ _/ . K, - ........ i 

U = Heat Resistance Coefficient F :ictor 

K1 =Foam Thermal Conductivitv 

K2 = Air Thermal Condutivitv 

X1 =Foam Thickness 

Q SideWalls = [ U A ( Ta - Tr ) ] 

Ta = Ambient Temperature 

Tr= refugerawr air Temperature 

I 

:)()C;R 

U = 1/( 0.040 / 0.0195 ) = 0.49 W sq.m C 
A := 1.2 Sq. Mt. 
Ta= -+3 C 
Tr= -"- 4 C 

. 71 
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(' .... , = :1 gnr rt-· <_ S1<1e\vaJ,; -.:..,. YV[l ,::) 

Q Bae;; panel = [ :J A ( Ta - Tr ) ] 

--r ,_,.,.,... 
l a= .-u1101~nt L emperature 

Tr= Refrigerator air ;:' cmpr.;rnture 

U = 1/ ( 0. 040 / 0. 01 9 5 ) = 0 .4 9 'VY' sq. m C 
A= 0.69 Sq. MI. 
Ta= 43 C 
Tr=-"-- 4 C 

Q Back panel= 0.-:J.9 X 0.69 X 39 = 1.3.1 'Nans 

Q Backpane1= 13.1 Watts 

Q Door = [ U A ( Ta - Tr ) ] 

T '. ,,.... 
i a= Ambient ~ emperature 

Tr =Refrigerator air Temperature 

U-= 1/ ( 0.0.+0 /0.0195 ) = 0.49 V'./. sq.m C 
A= 0.69 Sq. Mt. 
Ta= 43 C 
Tr= - 4 C 

Q Door= 0.49 X 0.69 X 39 = 13. l \Natts 

Q Door = 13 .1 \,\! .'.lt!S 

. 71 
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I .... -

·r ., - . ~ 
1 r ~ KtmgeratQrf 811" 1 e1nperaturc 

U = 1/ ( 0. 040 / 0 _ 0 195 ) c= 0. -l-9 \V sq. m C 
'' = •) ., 8 Sq ' ·It rt · . .:-" .: . .V ~ 

·ra = -+3 c 
Tr= - 4 C 

Q = () ·19 . 0 78 .. ~9 = .::: J 1 ~\T"..-r' Bnttom .-t X ...... < .\. _ _,. , c<c•S 

Bonom = ) . ..) 'IV attS Q . .., 'I'\! 

Heat Leak Calculation for Freezer Compartment 

1 
l -

I -

Q Top = [ U A ( Ta - T fl ] 

T f = Freezer air T ernperature 

U = 1 / [( 0.040/0.0195 )_;_(0.020/0.02367)] = 0.345 W/ sq.m C 
A= 0.28 Sq. Mt. 
Ta= 43 C 
Tr= - 12 C 

Q Top= 0.345 x 0.28 x 55 = 5.3 Wans 

Q Top= 5 .3 \.Vatts 

Q Sidewall;= [ lJ A (Ta - Tr)] 

Ta= .-\mbient T empernture 

Tf= Freezer air Temperature 
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~ri -- ~ ""' ,--.. 
i.1_-j-_)\._, 

Tr=-12C 

Q Sidewalls= 0.345 X 0.175 X 55 = 3.3 \Vatts 

Q - '""I '""IT.,..~ .... 
. :>ide •.valls - .J . _.., vV ~L .. J 

Total Freezer Compartment Heat Leak= 3.3 - 5.3 = 8.6 

Total Refrigerator Compai1m(jnt Heat Leak= 22.8 _,_ 13.l - 5.3 - 13.l =-= 5--!. . .3 "')./ 

Toml Heat Leaks: 

(!TL = Q&eezer comp31Inent - Q refre~erator conmarnnem = 8 . 6 - 5 4 . 3 = 6 3 \Va tts 

0 Total Heat Leaks = 63 "'X arts -
b) Product Loads: 

Through our knowledge, experience and facts and figures of calculation of 
more than ei2ht models of .A...zmavesh products and some Ll)restan oroducts we 

- ,.; ... 1 

found out that caicularion or product loads for each irn..iiviciuai modci depends 
upon many factors that we could mention briefly as follows: 

- Product design: 
- Product style: 
- Company policy: 
- Useful internal Yolume: 
- Type uf e\·aporator: 
- Type of cellar companment: 
- Freezer volume: 
- Cuiture of cusroml!r: 
- Country of origin ~nd etc.: 
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T"'• ' 

4 -~1.::--~:(!t'(; 

Q Product = ( 40~/o to 65~/o ) of Q Tc-1(al i-!eac Leak~ 

Product load calculation for Pars 1vlachine Refrigerator ?viodel l 070 is: 

Product load = 63 x 0 .40 = 25 .2 Watts 

c) Heat gain through infiltration: 

Total heat gain through infiltration ( dcor 1~pening~ and gasket ) are 
considered to 20 % of total heat gain by conduction and heat removed from 
products, therefore; 

Heat !Zain bv infiltration = 0 .2 x ( total heat leaks ~ product loads ) 
- "' l • 

Heat gain by infiltration= 0.2 x ( 63-- 25.2) = 17.6 \.Vatts 

Total Cooling Capacity Required for Nfodcl 1070 are calculated as follows: 

Qcrand Total= QHeal Leaks -- QProduct Loads - Qintiltratlon 

Qcrand Total = 63 -"- 25 .2 -'-- 17 .6 = 106 'N atts 

Qcrand Total = 106 \Vatts 

· 7S 
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Pars Monark 

Upright Refrigerator & Freezer Model PK.RF 17 

a) Transmission load calculation 

Table IX 
Dimensions 

Area (sq. mt.) I 
I 

Side Walls I 2 x (146x66) I 1.97 ! 
Back Panel i 

Bottom Floor i 
Door 1 

--!~I 
I Side Walls 

Back Panel I 
Top Roof l 

Door 

99.5 x68.2 
68.2 x64.2 

96x68 
Dimension 

Cm. 
2x(35x59) 

55x44.5 
44.5x60.3 
55x44.5 

Insulation Type: Pu Foam 

0.67 i 

0.44 I 
0.65 

Area (sq. mt.) 

0.413 
0.244 
0.262 
0.244 

Insulation 
Thickness 

30 
30 
30 
30 

Insulation 
Thickness 

55 
55 
55 
55 

Thermal Conductivity for Foam: 0.0195 WI mt. C 

Tempreture I 
Difference 

39 
39 
39 
39 

Tempreture 
Difference 

61 
61 
61 
61 

Temperature Difference Refrigerator Compartment: (t,.T) = 43 - ( +4) = 39 C 
Ambient Temperature= 43 C 
Freezer Air Temperature= - 18 C 
Refrigerator Air Temperature= +4 C 

.·• 
.. ·'· .. ~ . :·: .:._·,._ -~ . - .·.' ~·. .:.:. ; ......... ~ ...: .. ~' .. ~· 
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Calculation : 

Heat Leak For Refrigerator Compartment. 

QTL = Qsw + QBP + QBOTTOM + DOOR 

Q=UA(Ta-Tr) 

I 
U=-------

x1 I K1 +X2 I K2 + ....... . 

Where: 
U =Heat Resistance Coefficient Factor 

Ki = Foam Thermal Conductivity 

X1 = Foam Thickness 

Therefore: 

1- Q SideWalls = [ U A ( Ta - Tr ) ) 

Ta= Ambient Temperature 

Tr = refrigerator air Temperature 

U = 1/( 0.030 I 0.0195) = 0.65 W/·sq.m C 
A= 1.966 Sq. Mt. 
Ta=43 C 
Tr=+ 4 C 

Q si<1ewa11s = 0.65 x 1.966 X 39 = 49.8 Watts 

60 



~ AZMAY£SH INDUSTRIAJl..lfACTORifS CO. 
9' £Jectrical I Gas Home Appliances 

No. 1015, Tchrnn-nou J\vc., Tehran 17437 Iran, Tel +98 21 741 67 26, Fax+ 98 21 7410329 

Q Side Walls= 4 9. 8 W attS 

2 - Q Backpanel = [ U A (Ta - Tr)] 

Ta= Ambient.Temperature 

Tr= Refrigerator air Temperature 

U = 1/( 0.030 /0.0195) = 0.65 W/ sq.m C 
A= 0.787 Sq. Mt. 
Ta=43 C 
Tr=+ 4 C 

Q Back panel = 0.65 X 0.787 X 39 = 19.9 Watts 

I Q .... ,...., ~ 19 .9 Watts 

3- Q Door = [ U A ( Ta - Tr) ] 

Ta=Ambient Temperature 
Tr= Refrigerator air Temperature 

U =I/( 0.030 /0.0195) = 0.65 WI sq.m C 
A= 0.715 Sq. Mt. 
Ta= 43 C 
Tr=+4C 

Q Door= 0.65 X 0.715 X 39 = 18.l Watts 

Q Door= 18.1 Watts 

4 - Q Bottom= [ U A (Ta -Tr)] 

Ta= Ambient Temperature 
Tr= Refrigeratorr air Temperature 

4i .•.• 
... . -.::-· . ._ •. ...._..:..;..-.i· ... - . --·-- -··- .._ .... , 
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U = 1/( 0.030 /0.0195) = 0.65 W/ sq.m C 
A= 0.317 Sq. Mt. 
Ta=43 C 
Tr=+ 4 C 

Q Bottom= 0.65 X 0.317 X 39 = 8.03 Watts 

Q Bottom= 8.03 Watts 

Heat Leak Calculation for Freezer Compartment 

1 - Q Top = [ U A ( Ta - Tr) ] 

Ta= Ambient Temperatw-e 
Tr= Freezer air Temperature 

U = 1 I ( 0.055/0.0195) = 0.3545 W/ sq.m C 
A= 0.262 Sq. Mt. 
Ta=43 C 
Tr= - 18 C 

Q Top= 0.3545 x 0.262 X 61 = 5.66 Watts 

Q Top= 5.66 Watts 

2 - Q Side walls = [ U A ( Ta - T f) ] 

Ta= Ambient Temperatw-e 

Tr= Freezer air Temperature 

U = 1 I ( 0.055/0.0195) = 0.3545 W/ sq.m C 
A= 0.413 Sq. Mt. 
.Ta=43C 
Tr=-18C 

! I.... ._.• ~ >,). • ' " 
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Q sidewalls= 0.3545 x 0.413 x 61 = 8.9 Watts 

Q Sid~walls = 8.9 \.\';:..~-.~ 

3 - Q Back panel = [ U A ( Ta -T f) ] 

4-

Ta= Ambient Temperature 

T f = FTeezer air Temperature 

U = 1/( 0.055 /0.0195) = 0.3545 WI sq.m C 
A= 0.55 Sq. Mt. 
Ta= 43 C 
Tr=-18C 

Q Backpanel = 0.3545 X 0.244 X 61 = 5.29 Watts 

I Q .... ,.,.,~5.29Watts 

Q Door = [ U A ( Ta - Tr) ] 

Ta= Ambient.Temperature 

T f =Freezer air Temperature 

U = 1/( 0.055 /0.0195) = 0.3545 W/ sq.m C 
A= 0.155 Sq. Mt. 
Ta=43 C 
Tr=-18C 

Q Door= 0.3545 X 0.244 X 61 = 5.2 Watts 

I Q-~ 5.2 Watts 

. .· ... 
•. ., .• ·: ........ _ •... •. _:_;.._ .. _ -~.....,-- . . . ..... -~~ ......... ~·: :..::......,..::-~,, ..... "·~·•{!":~ ··-- ._ .... ~~- •~ .• :·~1.,-... , 
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Total Refrigerator Compartment Heat Leak= 49.8 + 19.9 + 8.3 + 18.l = 96.l 

Total Freezer Compartment Heat Leak= 8.9 + 5.29 + 5.66 + 5.29 = 25.14 W 

Total Heat Leaks; 

QTL = Q&eezer compatment + Q refrigerator comp11r1ment = 25 .14 + 96 .1 = 121.24 Watts 

Q Total Heat Leaks = 121.24 Watts 

b) Product Loads; 

Through our knowledge, eh.'Perience and facts and figures of calculation of 
more than eight models of Azmayesh products and some Lorestan products we 

---. found out that calculation of product loads for each individual model depends 
upon many factors that we could mention briefly as follows: 

- Product design; 
- Product style; 
- Company policy; 
- Useful internal volume; 
- Type of evaporator; 
- Type of cellar compartment; 
- Freezer volume; 
- Culture of customer; 
- Country of origin and etc.; 

Therefore considering 40o/o to 65%, of total heat leaks for total product load 
depending on size of model and internal volume of the product could be reasonable 
and practical to calculate. With respect to this fact we calculate our product lqad as 
follows; 

Q Pr~duct = ( 40% to 65%) of Q Total Heat Leaks 

·-· 
•: . .,:..._,. .... .:--.!:-.. 

._, 
- -·· ·-···;t:. · .. :··~·..:.·~~ ............... ,.,, ... -~or.-·~- ... ·~:;.,.,;,;...,.._, __ , 

6q 
, ;__. __ ..• ·.·.'•.· ... : ... :;·:.· J~ .... -:· .~ ., ·-· "!· 
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Product load calculation for Pars Monark Refrigerator Freezer Model PKRFl 7is~ 

I Product load = 121.24 x 0 .50 = 60. 7 Watts 

c) Heat gain through infiltration; 

Total heat gain through infiltration ( door opening, and gasket ) are 
considered to 20 °/o of total heat gain by conduction and heat removed from 
products, therefore; 

Heat gain by infiltration = 0 .2 x ( total heat leaks + product loads ) 

Heat gain by infiltration= 0.2 x ( 121.24.., 60.7) = 36.37Watt: 

Total Cooling Capacity Required for Model PKRFI7 are calculated as follows; 

QGrand Total= QHeat Leaks + QProduct Loads + Q1nmtration 

QGrandTotal = 121.24 + 60.7 + 36.37 = 218.3 Watts 

I QGrandToml = 218 Watts 

·-· 
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Pars Monark 

Upright Freezer Model MNKF12 

a) Transmission load calculation 

Table XX 
Dimensions 

[::..::~.>- :.- ~- ·:~. ·.<\:.~~·.~~· _-/~.:~ .. ~--~~:~~::;:~~s.:-~-~ .. ;-:H 
;~: . .~ -;..~-_--:-.:~~(~.)~~~':::.·:~·--~:~-f·· ::.: --:_:-:::--:..._:i 

Dimension 
Cm. 

Area (sq. mt.), 
. ·" ...... . ·-:·· 'I 

Side Walls 
Back Panel 
T R ' .op. oot 

Bottom Floor 
Door 

2 x(l35x58) 
135 x45 
58 x45 
58 x45 
135 x45 

Insulation Type: Pu Foam 

1.57 
0.60 
0.26 
0.26 
0.6 

CP. Foam Thermal Conductivity: 0.0195 W /mt.C 

Temperature Difference: (ilD = 43 - ( -18) = 61 C 
.Ambient Temperature= 43 C 
Freezer Air Temperature = - 18 C 

Calculation : 

Insulation 
Thickness 

50 
50 
so 
50 
50 

Qn = Qsw + QBP + QBOTTOM + 0 TOP + QDOOR 

Q = U A ( Ta - Tf) 



- --·---------
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Where: 

Therefore: 

1-

1 
U=--------

Y ·K · v· 'K ' 1 I 1 ~ ~ 1 2 J 2 T ....... . 

U = Heat Resistance Coefficient Factor 

Kr = Foam Thermal Conductivitv 

X1 =Foam Thickness 

Q Side Walls = [ U A ( Ta - T f) ] 

Ta= Ambient Temperature 

Tr= Freezer air Temperature 

U = 1/ ( 0.050 / 0.0195 ) ·= 0.39 \.V, sq.m C 
A= 1.57 Sq. Mt. 
Ta= 43 C 
., .. = - 18 c . . ~ 

Q sidewa11. = 0.39 x 1.57 x61=37.35 \Vatts · 

Q Sidewalls= 37.35 Watts 

f". ,. ·r - ' . T "'"!"""' .• 

\,/ ~::acr.. µauet i ,_, 4-\. \, la - .l I ) j 

lt =Freezer air f emperature 

U -c:: 1/ ( (). 0 5 0 / 0. 0 1 9 5 ·~ = n . .< t/ '.7'../ sq. m C 
/\ = 0. 6 Sq. i\1t. 
Ta= 43 C 
Tr= - 18 C 
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Q Back panel= 14.2 Watts 

3 - Q Top = [ U A ( Ta - T f) ] 

Ta= Ambient Temperature 

T f = Freezer air Temperature 

U = 1/( 0.050 /0.0195) = 0.39W/ sq.m C 
A= 0.26 Sq. Mt. 
Ta=43 C 
Tr=-18C 

Q Top= 0.39 x 0.26 x 61 = 6.2 vVatts 

Q Top= 6.2 Watts 

4 - Q Bottom = [ U A ( Ta - T f ) ] 

Ta= Ambient Temperature 

T f= Freezer air Temperature 

U = 1/( 0.050 /0.0195) = 0.39 WI sq.m C 
A= 0.26 Sq. Mt. 
Ta= 43 C 
Tr=-18C 

Q Bottom= 0.26 X 0.39 X 61 = 6.2 Watts 

Q Bonom = G.2 \Vatt 

5 - Q Door = [ U A ( Ta - T f ) ] 

Ta= Ambient T ernperature 

Tf= Freezer arr Temperature 

. 4:)-
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U = 1/( 0.050 /0.0195) = 0.39 WI sq.m C 

A= 0.6 Sq. Mt. 
Ta= 43 C 
Tf=-18C 

Q Door= 0.39 X 0.6 X 61 = 14.22 Watts 

Q Door= 14.22 Watts 

Total Heat Leaks; 

Q-, = 3 7 3 ~ ~ 14· 2 ..L 6 ..., -'- 6 .., - 1 ' .., = -,1 o0 . ! )- v\·!'.lttS' .1........ ... • - • ..;;.. .• .- ""t . ..;;;.. .... - ... 

0 Total Heat Leaks = 7 8 \Vatts -
b) Product Loads: 

Through our knowledge~ experience and facts and figures of calculation of 
more than eight models of Azmayesh products and some Lorestan products we 
found out that ~aJculation of product loads t()f each individual model depends 
upon many factors that we could mention brietly as follows: 

- Product design: 
- Product stvle: 
- Company policy; 
- Useful internal volume: 
- Type of evaporator; 
- Type of cellar compartment: 

- Culture of customer; 
- Countrv' llf ori2in and etc.: 

T11erefore (Onsidering Jo0 0 to 65° o of tntal heat leaks fr)r tutu! product ki::lr~ 
Jepcnuing Gn size of model and internal volume pf the product could be reasonabie 
:.i.nd prnc~1c::u .0 -:akubte. \Vith respect to this fact '.Ye calculate our product load as 
k1llmvs~ 
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Q Product = ( 40% to 65% ) of Q TotalHeatLeaks 

Product load calculation for Pars Monad~ Model PtvIKF 12 is: 

Product load = 73 :-~ 0 .40 = 31.2 \Vatts 

c) Hear gain through infiltration: 

Total heat gain through infiltration ( door opening, and gasket ) are 
considered to 20 °'o of total heat gain by conduction and heat removed from 
pr')dl' '' ~--· !·h /H'j> 1-:)•·c~· 
t-ll \. "'"·'L:-, • .,.!J\..J. VJ..\.. I\..~ 

Heat gain by inriitration = 0.2 x ( total heat leaks - product loads ) 

Heat gain bv infiltration-= 0.2 \~ ! 78 -- 31 . .2 ) -=: l .~ \\/atts 

Totd Ct)oting Capn<.:ity Required for Model P'.'AKFl 2 :1re cakubted .'.lS fiJlkvss: 

QGrand Total= QHear Leaks - QProduct Loads~ Qint11tratlo~ 

_, .1 .. - - ...... 1..) 

I Qcrand Total = 13 1 Watts 
l 
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Pars iVIonark 

U orighr Freezer l\!lodel Piv1KF7 
... --

a) T rnnsmission load cakt:btion 

·r b' '\:' . ..., ~r a t~ ..:\..i\.i 

Dimensions 

t~=::: ·:~-:~~~ :-::..:'.: ..... "':: -::f: ~!ii•.:?~°':":~~~..:~~..:.:!~~-~~:-:*:~·'.:·(~:;.:.:~ .. .:.~~ ::::::~.::4 
!·". -··' ·, Dimension Area (sq. mt.) ,· Insulation 

Cm. I"hickness 
Side v..r alls 2 x t86x~7 l 1.00 60 
Back Panel 86 x38 U . .326 ()0 

Tnp Roof 021 6{) 
--------------------------------------------------------------

57 ~~ 38 0.21 
Door 86 x38 0.326 

Insulation Type: Pu Foam 

CP. Foam Thermai Conductivitv: 0.0195 W mt.C 

iempera.mre 01rrerence: t~n = 43 - t_ -i6)-= oi L 
~.mhif'.'nt Ternnerature = J.3 C 

\jTL = \.,.lSW "T QBP + QBoTTOM + Q TOP + OoooR 

>-L. ,,,,, 
, I (; 

60 
60 
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1' ~ ~1 

\
1v nere : 

1-

! 0 --! ,.... . ;:,.. ' 
l · ~ 1 : .. 1 - • • , ",._ ~ - • • • • · · • • I 

U = Heat Resistance Coefficient Factor 

K1 =Foam Thermal Conductivity 

Xi= Foam Thickness 

Q SideWalis = [ U A ( Ta - T f) ] 

Ta= Ambient I emperarure 

T f =Freezer air Temperature 

I 

U = 1/( 0.060 /0.0195) = 0.325 vV/ sq.m C 
A= 1.00 Sq. Mt. 
Ta= 43 C 
Tr= - 18 C 

Q SideWa!ls = 0.325 X 1.00 X 61 = 20 Watts 

Q SideWalls = 20 W attS 

2 - Q Back panel = ( U A ( Ta - T f ) J 

Ta= ,-\mbient T cmperamre 

T f-= Freezer air Temperature 

U = j ( 0.060/ 0.0195 ) = 0.325 Wi sq.m C 
A= 0.326 Sq. Mt. 
Ta= 43 C 
Tr= - 18 C 
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(_) :>ackp:mei = iJ.32.5 X 0.326 X 61 = 6 . .5 \Vatts 

4 -

Ta= .A.mbient Ternpe:':!ture 

T f = Freezer arr I empernture 

U = 1/ ( 0.060 / 0.0195 .J = 0.325 V./ sq.~T~ C 
A= 0.21 Sq. Mt. 
Ta= 43 C 
Tr-=-18C 

Q Tori= 0.325 x. 0.21X61=4.2 \Vatts 

Q Bottom= 

Q :-op= 4.2 \Vatts 

[ TTA.(T "T"'·< ii ·a-·~~)·, 
.......,, .. ' ..&. ..L .I. J 

Ta= Ambient T ernperature 

T f = Freezer air T ernperature 

U = 1/( 0.060 /0. 01.95) = 0.325 Vl/ sq.m C 
A= 0.21 Sq. IYit. 
Ta ='43 C 
T~· = - 18 C 

Q Bottom= 0.21 X 0.325 X 61 = .f.2 \Vatts 

Q Bottom = ..+ .2 'Natt 

5 - Q Door = [ U A ( Ta - T f ) ] 

Ta= Ambient Temperature 
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Ta= ..+3 C 
Tf=-18C 

Q Door= 0.325 X 0.326 X 61 = 6.5 Watts 

Q Door= 6.5 Watts 

T i·· T • 

1 ota .H.eat Leaks: 

Q-rr., = 20 - 6.5 - 4.2 + 6.5 + 4.2 = 41.--l watts 

0 Total Heat Leaks - 41. 4 Warts -
b 'J Product Loads: 

sq.m C 

Through our b.10\vledge, experience and facts and figures of calculation of 
more than eight models of Azmayesh products and some Lorestan products we 
found out that calculation of product loads for each individual model depends 
upon many factors that we could mention brierly as follows: 

- Product design: 
- Product stvle: 
- Company policy: 
- Usefol internal volume; 
- Type of evaporator: 
- Type of cellar companment; 
- Freezer volume: 
- Culture of customer: 
- Country of origin and etc.: 

Therefore considering 40~'o to 65°·0 of total heat leaks for total producr load 
depending on size of mo<lei and internal volume of the product could be reasonabie 
an<l prn.cticai to calculare. '-iVith respect to rhis fact ·xe ;.;akulate uur ornd:.1ct ioa ..... i0 

follows: 

.. SJ 
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n - (. ..t 0o : ... ,- ~ o . . _ ,r; 
'--< '.J~.:duct - . _.... /o LO 0) / 0 ) nr \-..,(_ -:-,,8J ;z,;:'..[ '.~:;;.:;; 

Product load = 41 A x 0.40 = 16.6 \Vatts 

c) Heat gain through infiltration: 

Total heat gain through iniiltration ( Joor i)pening, ~nd gasket ) are 
considered to 20 ° !J of total heat gain by conduction and heat removed from 
products, therefore: 

Hem gain by infiltration = 0.2 x ( totai heat leaks - product loads ) 

l 
Heat gain by infiltration= 0.2 x ( 41.-+ - 16.6 ) = 11.6 \.Vatts I 

T orni Cooiing Capacity Required for ~liodel PwIKf 7 are calcuiated as follows: 

, 

QGr:md Total= QHeat Leaks - QProduct Loads ..,.. Q1utlltralion 

QcrandTotal =41..f-:.- 16.6 - 11.6 = 69.6 Watts 

QGrandTotat= 69.6 Watts 

.. ~7 .___ .,,.... 
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Pars :VI on ark 

J. I Transmission load ~alcuiation 

Refrigerator 
Comnartment 

Side Vv alls 
Back Panei 

Bottom Floor 

Dimension 
(' ...,m. 

Table XXIII 
Dimensions 

Area i sq. 

'"' - 1;' -47 .::; ) 1 1 .:\ .-XI ..:...l .X ·-'. .i.. •• t.. ._/ 

138 x 57 0.8 
- .... x47.5 0.27 ""\I - ' .... 8 -..., 
1.Jl X)/ 0.8 

mt.) 

Freezer· 
Compartment·· 

Dimension A.rea (sq. mt.) 
Cm. 

Side \Valls ;..,-(' "'.'x4 7 °') - .. ~ ..LI... •-' 0.16 
Top Roof J. 7.5x 57 1'1 -~n 

·~1.- I 

Insulation Type: Pu Foam 

I 

--
Insulation 
Thickness 

30 
30 
30 
30 

Insulation 
-1'. 

tmcKness 

30 
30 

I Thermal Conductivity for Foam: 0.0195 WI mt. C 

Tempreture 
Difference 

. ..,G _..,,,. 

39 
39 
39 

i Tempreture 
.i 

Dilierence 
.::;.::; 
._/~ 

"'\'"\ 
~-· 

~hermal Conductivity for A.ir at -12 at l atm. =0.02367 'vV/mt. C 

Temperature Difference Refrigerator Compartment: (2',T) = --l.3 - ~ --+ ) = 39 C 

i\mbient Temperanire = .,.1-3 C 
Freezer Air Temperature = - 12 C 
Refrigerator A..ir T i.'!mperature = -4 C 

Calculation : 
Heat Leak For Refrigerator Compartment. 

Qrr = Qsw + QBP + QBOTT0tv1 • QoooR 

Q = u A (Ta - Tr) 

53 

1 

I 

I 

; 
; 
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\.Vhere<. 

Therefore: 

1-

i l 
i 
i i • .,,.. -~ 

l '..._... - ·~-... 
T" i ,,.. ~ -

I -• 1 
! 
i 

t...._1 - ~ l...; ''~ - ...... ·· 1 

U =Heat Resistance Coefficient Factor 

K1 = Foam Thermal Conductivit\' 

K.: =Air Thermal Condutivitv 

Xi = Foam Thickness 

Q SideWalls = [ U A ( Ta - Tr) J 

Ta= A .... -nbient T empe:rnture 

Tr= refrigerator air T emperanire 

U= 1/(0.030 /O.Oi95 )= ).65 V./, sq.::J.C 

A= 1.15 Sq. Mt. 
Ta= 43 C 
Tf= T 4 c 

Q .. . . = 0 6 _;;: -...~ 1 l .;;: "° 39 = ~9 I t1 T "U .. S :;1de~Va1ls • ...; .>. ,. • ...; .>. .:... .,,;., VV u 

Q "cl aJ - '9 ..., \1T,-,tt~ S1 eW, ls - ..:.. • ..:.. YV <L ::, 

Q 3~k panel = [ U A ( Ta - Tr ) J 

Ta= Ambient T ernperature 

Tr= Refrigerator air Temperature 

u = 1 ! ( 0.030 i 0.0195) = 0.65 wi sq.m c 
A= 0.8 Sq. 1vlt. 
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..i. ...... 2+3 "-"" 

() .o , .. """' = 1) (~.') •• () 0 ·• ~q = 10 ~ \1!r'ttS .... _.3(,. --·-·-- .. ~ - .\. '" • <) .\. - - ·-· vv u. 

. . Q Door= 

Q Back panel= 20 .3 \Vatts 

I U A ( Ta - Tr) l 
L . . .I 

T ' . "T' a= .·->.ti~~~1ent , emperature 

Tr= Refrigerator air T emperarure 

U = 1/( 0.030 / 0.0195) = 0.65 W: sq.m C 
A= 0.8 Sq. Mt. 
Ta= 43 C 
Tr=' 4 C 

Q Door= 0.65 X 0.8 X 39 = 20.3 \.Vatts 

Q = ~o ~ -.:;;, rt Door -· ,..., v .. :i .. s 

4 - Q Bottom = [ U A ( Ta - Tr ) ] 

Ta= . ..\mbient Temperature 

Tr= ~efrigerarorr air Temperature 

U = 1/( 0.030 / 0.0195 l = 0.65 \V1 sq.m C 
A= 0.27 Sq. Mt. 
Ta= 43 C 
Tr= -"- 4 C 

Q Bottom = 0.65 X 0.27 X 39 = 6.8 \Vatts 

Q Bottom= 6.8 \~/atts 

5S 
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Heat L:ak Calculation for Freezer Compartment 

1 
L -

Ta= . .\mb1ei;t Temperature 

T f =Freezer air -; emperature 

TT= 1 : [. o o· 10 :o 019- ·..:..·o O?O o o...,"'6'7··J = o .. ..., qr· c u . ( , . _ .. . ) ) .( . _ , . ""'..) 1 ,1 • .:.+..:.. vv. sq.m 
A= 0.27 Sq. Mt. 
Ta= ..+3 C 

Q Top= 0.42 X 0.27 X 55 = 6.2 Watts 

Q Side walls = [ U A ( Ta - T f ) J 

Ta= Ambient Temperature 

T f = ? reezer air I emperature 

-- - 1 · [( 0 0""0,.0 019-) · (0 Oi-0 0"'"6....,)1 - 0 ·1 ' w-/ · C U- 1 • .:;. i. ) .' .• _) .. k..))1_ 1 - .~..:..,. .. sq.1n 
A= 0.16 Sq. Mt. 
Ta= 43 C 
Tf=-12C 

Q Sidewalls= 0.42 X 0.16 X 55 = 3.7 \Vatts 

Q Side walls= 3. 7 \.Vatts 

Total F reezcr Compartment Heat Leak = 6 .2 -'- 3. 7 = 10 

Total Refrigerator Compartment Heat Leak= 29.2 - 20.3, 6.8 - 20.3 = 76.6\V 
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·- 76.) = 36.6 \\atts 

0 Total Heat Leaks = 86.6 Watts -
bl P7oducr. Loads: 

Through our knowledge. experience and facts and figures of calculntion of 
more than eight models of l~.zmayesh products and some Lorestan products we 
found cut that caiculation of product loads for each individual model depends 
upon many factors that \Ve could mention brie11y as follmvs: 

- Product design; 
- Product style; 
- Company policy: 
- Useful intenial ·,·olnme: 
- Type of evaporator: 
- Type of cellar compartment: 
- Freezer volume: 
- Culture of customer: 
- Country of origin and etc.: 

Theret(·1re considering J.0° o to 6 5% of tot~l heat leaks for total product load 
depending on size of model and internal volume of the product could be reasonable 
<lll<l practi1,;al to calculate. w-ith. respect to this fact we calculate our product ioad as 
follo\'~s~ 

Product load calculation for Pars wfonark Refrigerator ~fodel is PNIKR12: 

Product ioad = 86.6 x 0.6 = 52 Watts 

c) Eeat gain through infiltration: 
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:,,.,.,11' ·,,,,.,t ·Ja· 1·1· r\,,")l!'Jl1 ;r11'-1ltr"tJ.l)l1' ,;l'( 1 f (\f''"'~17"~ ··nu1 ,,,.,,,;t-,~t i ·1r''~ ... ,JL<. .... .... -u = J .. Jll\. :::' I <..1 \ U J _. -'!-;'-"A·-'~.:; .. cl .:::"U ..... n ........ L , ...... \,,.. 

Heat gain by intiltration = 0.2 x ( total heat leaks - product loads 

Heat gain by infiltration = 0.2 x ( 86.6- 52 ) = 27. 7 Watts 

Total Cooling Capacity Required for l\1odei P~;IKR12 are calculated as follo\VS: 

QGrand Total= QHeat Leaks - QProduct Loads - Qintiltration 

Q 86 ,- - J , ..... ~ • ,- /" .., \TT 

Grand Total= .D - ).._ - - i. 1 = 100._'l vV arts 


