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INTRODUCTION

Based on UNIDO'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 UNIDO 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 Domestic Refrigerator Production Facilities to Phase-out
CFC-11 and CFC-12 ~ of the above mentioned companies.

Azmayesh co. as the pioneer of executing UNIDO's CFC Phase - out project in
Iran was selected by UNIDO to implement a part of the project for the second group of
the Iranian Refrigerator Mamufacturers. The missions that originally were 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 two
contracts no. 96/080/P and 96/082/P:

1) Making Prototypes:

2) Testing Prototypes:

4) Calculating Heat Leaks:

5) Being familiar with Montreal Protocol and UNIDO's Projects:
6) Being familiar with aim of the project in [ran:

7) Selecting Components for each models;

9) Preparing Technical Specifications and Characteristics:

10) and other services as mentioned in the subject contracts:
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SYNOPSIS

1 - General Background

a) This final report was prepared based on the UNIDQ’s contract no 96/080/P
between UNIDO and Azmayesh for the provision of services related to the design,
calculation and drafting of 24 prototype models of Refrigerators and Freezers and
relevant terms of reference prepared by UNIDO and the requirement of Islamic
Republic of Iran indicated in the country program No. UNEP/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 CFC11 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 CFC11 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 Monarch) and also
training the experts is the main concept of this project.

A- Companies Background

1 - FARIZ IRAN

FARIZ 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
[ran. All refrigerator components are imported. '

2 - GADOOK INDUSTRIES CO

GADOOK is a private company. It employs 38 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 Refnigerator models and one Freezer model have been considered to be
converted.

3 - LORESTAN REFRIGERATOR MFG. INDUSTRIES

LORESTAN is 100% owned by the Bank of Industry and Mines. It employs
300 people. The company was established in 1937 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. Six models
of refrigerators and freezers have been considered to be converted.

4 - MOVALLED 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 MACHINE MFG. CO

PARS MACHINE is 100% owned by the 15th Khordad foundation. It employs
400 people. and was established in 1967. The annual production capacity is 160.000
units per year, based on a daily production rate of 350-450 units.
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The actual production in 1992-1993 was 50,000 refrigerators and freezers in four
models: the annual consumption of CFC-12is 20 mt., including 2 mt. for servicing.

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

6 - PARS MONARK COMPANY

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-12is 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, 3301). All products produced consist of four
models should be converted.

B- Aim of the Project

The aim of the project is to carry 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) Fariz Iran Three prototype models
2) Gadook Three prototype models
3) Lorestan Six prototype models
4) Movaled Four prototype models

5) Pars Machine  Four prototype models
6) Pars Monark 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 - Performing heat leak calculation for 24 prototypes;

6 - Determining heat loads for 24 prototypes;

7 - Determining product load for 24 prototypes;

8 - Determining heat gain by infiltration;

9 - Preparing data acquisition form;

10 - 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;
TLS5SG, TLS6F, TLS7F, FR7.5G, FR8.5G, and FR10G

b - Gold Star;
NR45L, NF45N, NR62L, NRS52L, VF75N, V75L

¢- Matsushita;
SA3C10AX0, QA66C15RAXS, QA7TC18RAXS, D66C15RAXS,
D77C18RAXS, QA 51C11RAXS, QA91C20RAXS, S43C10KAXO

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

e - Zanussi
GL45AA, GL50AA, GL60AA, GL70AA, GL8OAA, GLY0AA,

GL99AA, GL80AH,

~ d- Aspera
BP104822, BP1116Z, BP1118Z



Prototypes Data Summary

No | Manufacturer Type Model Total Freezer | Overail Wall Prototype | Compressor | Designated
{;lotﬁ:'::;l }J’;):ume Dimension cm. ;l:'i:knesa Heat Load g::l::i;iy Wt Star Coding
Lit. Requirement
1 | Fariz Iran Refrigerator | FIR11 338 28 143x61x51.5 |30 168 202 Two Star
2 | Fariz Iran Refrigerator | FIR13 318 28 157x61x55.6 |35 161 193 Two Star
3 | Fariz Iran Freezer FIF13 |- 290 157x61x55.6 | 50 156 187 Three Star
4 | Gadook Refigerator | R280 301 30 165x60x65 55 89 107 Two Star
5 | Gadook Freeczer FU280 |- 301 165x60x65 58 143 172 Three Star
6 | Gadook Ref.Freczer | RF350 358 80 175.5x60x65 50 175 210 Three Star
7 | Lorestan Refrigerator | ROM10 | 280 30 120.7x68.6x70.2 | 50 79 95 Two Star
8 | Lorestan Refrigerator | ROM13 | 386 50.5 150.7x51.5x70.2 | 50 120 144 Two Star
9 | Lorestan Refrigerator | ROM14 | 390 54 150.7x86x70.2 | 54 130 156 Two Star
10 | Lorestan Freezer UFM10 | ---- 280 120.7x68.6x70.2 | §0 127 152 Three Star
11 | Lorestan Freezer UFM13 |- 368 150.7x68.6x70.2 | 50 158 190 Three Star
12 | Lorestan Ref.Freezer | RATI3 326 82 150.7x68.6x70.2 | 50 137 164 Three Star

|

|




|

Prototypes Data Summary

No | Manufacturer Type Model Total Freezer | Overall Wall Prototype | Compressor | Designated

Internal | Volume | Dimension cm. Thickness | HeatLoad | Cooling Star Coding

Volume Lit. mm. Watt Capacity Watt

Lit. Requirement
13 | Movalled Freezer F80 e 217 149x54x59.5 | 30 172 206 Three Star
14 | Movalled Ref.Freezer | RF80 234 19 119x54x59.5 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 92x61x57 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 140x61x57.5 | 40 120 144 Two Star
20 | Pars Machine | Freezer 1072 e 290 142x67x57 40 181 217 Three Star
21 | Pars Monark | Freezer . . | PMKF12 | 280 35 144x63x55 30 160 192 Tweo Star
22 | Pars Monark | Freezer PMKF7 | ---- 180 98x50x63 60 131 157 Three Star
23 | Pars Monark | Refrigerator | PMKRI12 {280 35 145x55x63 30 70 83 Two Star
24 | Pars Monark | Ref.Freezer | PMKRF17 | 438 91 198x54x69 55 218 262 Three Star




FARIZ IRAN | LORESTAN PARS PARS GADOOK
MACHINE MONARK
Model Watt Vol Model Watt Vol. Model Watt Vol. Model Watt Vol. Model Watt Vol. Model Watt Volume
Lit Lit. Lit Lit ¢ Lit.
FIF13 | 156 | 290 |ROMI10 | 79 | 280 F80 {172 | 217 [PMR6 | 85 | 167 | PMKRI2 | 160 | 280 | R280 | 9% | 301
FIR13 | 161 |318 |ROMI3 | 120 | 368 RF80 {146 234 | 1070 |106| 289 | PMKF7 | 70 | 180 | FU280 | 143 | 301
FIR11 |168 |338 |ROMI4 | 130 | 390 RF85 | 166 | 276 | pemvand | 120 | 380 | PMKFI2 | 131 | 280 | RF350 | 175 | 358
UFMI10 | 127 | 280 RF14 | 174 | 304 | 1072 | 181} 290 | PKRF17 | 218 | 428
UFM13 | 158 | 368
RAT12 137 | 326
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~ Sectionl

-

Refrigeration Load Calculation
Refrigeration load consist of four individual components:

1- Transmission load;
Heat transfer through walis ( 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 L.oad

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 are four different resistances opposing heat flow between cabin space and
ambient air as given in resistance circuit.

Tmfrigetator s Ramer + Rinsutation + Reabin + Rambient ¢——— Tambient
Tevaporator Rliner + Rinsulation + Rcabin + Rambient «——Tambient
Considering the above mentioned resistances, Rl, Rc and Ra are not compareable

in magnitude with Ri ( Insulation resistance ) and so can be neglected in our calculations.
Therefore. the resuliant circuit and relatdted equations is.
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R= ~r— Heat Resistance
K4

On = é}?z Heat Transfer

Where:

X = Insulation Thickness, mm

K = Insulation Conductivity, 7727/ ,

A = Outside Area, m’
AT = Temperature difference ( Ta-T¢ ), C

If the insulation thickness of side walls, back panels, top, bottom and door are
different. heat transfer for each part can be calculated seperately 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 Léad

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.

! - Heat removed from initial temperature ( Ti ) to storing temperature ( Trs ) in
refrigerator compartment is:

Q= MC(Ti-Te)

Where:

A = Mass of product. Kg / h
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C = Specific heat of product, Kcal / Kg

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

Q= M C(Ti-Tf)

Where : _
A"[ = Mass of product, Kg /h

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

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

QL = ;\'/f h
Where h = Latent heat of product, Kcal / Kg

4 - Heat removed from freezing temperature ( TT ) to final storage temperature (
Tfs ) is:

Qbf=M Cor ( TF-TF)
Where: Cbf = Specific heat of products below freezing temperature.

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

Qpt = Qat + Q1 + Qof

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

Qpl =Qrs

"——o! Load

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
calculation.

44
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Infiitration Load

Infiltration air load 1is 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 intemal load ). Therefore
total refrigeration load can be expressed as:

Om = 1.25(0:1-*- QPL+QIL)

(o))
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= - Section 11T R LR

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
fix 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:

szxza 1
QC = = LDQ TT.

Where :
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
lemperature.

Capillary tabe

Capillary tube is one of the most important 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

3
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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 R12 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 with R12 at a certain temperature, R134a
pressure is less than R12, therefpre, capillary tube for R134a shall be adjusted at low
evaporating temperatures in comparison 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. However 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 R134a in comparison with R12 and
therefore less refrigerant charge in the system, it seems that evaporators and condensers
used for R12 are also suitable for R134a refrigeration system. However more detailed
information information about role of these two components in the system would be
cleared after laboratory performance tests. Therefore partial modifications should be
done if needed.

Refrigerant charge

As mentioned in previous sections, R134a latent heat of vaporazation is about 28-
30% higher than R12 in temperature range -30 C up to + 10 C. Table 2-2 shpws
thermodynamics saturation properties (with respect to a certain temerature ) for these
two refrigerants. In practice, charging amont of R134a can be 10-15% less than R12 with
the same refrigeration load.
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R134a is capable to absorb more humidity of the oil in comparison with R12.
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 Comparison

R12 { R134a

Temp ; P Entholpy EnchIPy | SpVol | SpVaol : P ; Entholpy | Entholpy | Sp.Val i Sp. Vol
C | Kpa KiKg | XiRg | [i/Kg it/Kg | | Kikg | KiKg Lit/Ke 1 Lit/Kg

T : :_15}:_:. hf hg : Vf : 3 hf ’ hg Vf } Vg
-30 100.41 | 17281 | 33814 | 0.672 | 15937 | 8436 | 6151 | 277.208 0.7100 | 0.2219
26 . 11872 17638 | 33996 ¢ 0.677 | 13628 | 10165 | 6656 , 21296 07171 | 0.1868
222 13953 1 17996 1 341,78 | 0.682 | 11716 | 12162 | 71.63 | 28186 0.7243 | 0.1570
-18 1 16304 | 18356 ' 34358 | 0.688 | 10124 | 14456 | 7672 | 284.19 0.7318 | 0.1313
14 7 18950 | 187.18 | 34536 { 0.6%4 | 8789 ' 17076 | 81.84 | 28652 0.739% | 0.1138
-10 21912 | 190.82 | 347.13 | 0700 | 7664 ; 200.51 | B86.98 ; 288.85 0.7475 0.0041
-5 1 25214 | 19447 | 34888 | 0706 | 67.11 | 23413 i 92.162 | 29118 0.7558 0.0843

127001 | 19631 | 349.75 | 0.709 | 6289 1 25249 | .76 ! 20235 0.7600 | 0.0784

-2 128882 | 19815 | 350.61 ¢ 0712 | 5899 | 271.94 | 97377 | 293522 1 0.7643 | 0.0730

0 . 30861 | 200.00 | 35147 | 0.715 5533 | 292.52 | 100.00 | 294.68 0.7687 . 0.0681

2 032040 | 201.85 | 35233 | 0719 | 5204 | 314.27 | 10263 | 29535 0.7732 | 0.0635

4 35124 1 20371 135317 | 0722 1 4894 | 337.24 1 10528 | 297.01 07777 | 0.05%4

6 37414 T 20557 [ 35402 1 0726 | 4607 1 36147 | 107.93 T 298017 0.7823 0.0555

8 308.15 | 207.44 | 354.85 ; 0.729 4340 | 38701 | 110.60 . 29933 0.7870 0.0520

10 | 42330 | 20932 | 35568 | 0.733 | 4001 | 41390 | 113.29 i 200.49 0.7918 0.0487




Losling Insecnal Recommended Compressors
Product | Product Watt *
Type Mode] | Product | Comp. Lit, | Danfus Gold Star Matsushita Necchi Zanussi Aspera
Cooling | Coolin
Capacity | Req. * _ Model | watt | Model | watt | Model | watt | Model watt | Model watt | Model
Refrigerator | FIRI1 | 168 202 338 FRIOG | 191 |VFZ5N |194 | 0A91 |200 |ESCY 208 | GLSOA |200 | BP11182
YisL | 194 | C20R ESCOK 208 |H
Refrigerator | FIR13 | 161 199 |us FRI0G |191 |VFISN |194 | D7IC1 186 |ESC8S |186 | GL70A |197
, | VisL, |194 | & - JESC8S |18 | H '
j RAXS K
Freezer FIF13 | 156 187 i FRIOG [191 |V7ZSL |194 | D77C1 | 186 | ESC8.5 |186 |GLT0A |197
8- ESC8S 186 |H
RAXS K
Selected Compressor Test Condirtion: ASHRAE Standard

Ambient Temperature +43°C

Evaporating Temperature - 23,3°C
Condenseing Temperature + 54.4°C
Suction Temperature +32°C

Sub-Cooling Temperaturer +32°C

* Copmressor Cooling Capacity Requrement = 1.2 Product Cooling Capacity ( for maximum 20 hours conipressor operating time per day)

i g -1;}’1,;4-‘.



PRODUCT SPECIFICATION TABLE

Company FARTZ IRAN; Product Type RE£. | Product Model FIRII

DIMENSION
Height mm Width mm | Depth mm
J430 ! 6/0 : S7S
Evap. Height mm . Evap. Width mm | Evap. Depth mm
7Y | 300 -f 520
Gasket Thickness -Ref. Wall Thickness | Freezer Wall Thickness
mm /" mm 30  imm 30
Refrigerator Internal Volume Lit. | Freezer or Evap. Internal Volume Lit.
310 | 28
REFRIGERATION SYSTEM
Condenser | Evaporator | Evaporator Surface  Capillarv Tube
Tube Length | Tube Length ] Sq. mm ' Length mm
mm /3540 imm /4000 | 400000 23000
Condenser ' Condenser Tube ~ [Number of  ; Capillary Tube
Tube Outer  {InmerDim. mm | onWire ~ | Inner Dim. mm
Dim. mm ' Condenser .
6.35 | 450  ITube /26 .78
Max. Evap. Air | Evap. Tube | Ref. System Internal  Refrigerant
Temp. ' Length mm | Volume Lit. Weight gr._
-1 /H000 0.2 | /75
General Specification |
Insulation Thermal ' Insulation Material | Insulation @ Gasket
Conductivity Factor | Mixture  Type | T_vpe
WM K . (Polvol=R11)+ |

0.025  Isosvnide (J00+35)+/33|polyve & 77//9/‘“—‘ e

Compressor Tvpe & ' Compressor Cooling Compressor Input
Maodel(s) | + Capacity (watt) ! Power(W att) B
JFNEL 16 /35

Voltage /65210 : Ampere L3A EFrq. SO HZ

QL



PRODUCT SPECIFICATION TABLE

Company ARIZ ITranv . Product Type £EF, | Product Model AT R 73

DIMENSION
Height mm ' Width mm | Depth mm
/520 ! 6/0 | S5€S
Evap. Height mm - Evap. Width mm . Evap Depth mm
/R | 200 520
Gasket Thickness - Ref. Wall Thickness | Freezer Wall Thickness
mm /Z  mm 3~ mm 35~
Refrigerator Ir;_tgmal Volume Lit. | Freezer or E;—fap Internal Volume Lit.
0 | 8
REFRIGERATION SYSTEM
Condenser | Evaporator Evaporator Surface | Capillarv Tube |
Tube Length | Tube Length Sq. mm ' Length mm
mm /3540 imm /4000 F00000 3000
Condenser Condenser Tube  Number of i Capillary Tube
Tube Quter  |InnerDim.mm | onWire | Inner Dim. mm
Dim. mm  Condenser .
6.35 | > 'Tube - /26 | O 7%
Max. Evap. Air | Evap. Tube | Ref. System Internal : Refrigerant
Temp. | Length mm | Volume Lit. . Weight gr._
—2°C /4000 | 190
General Specification |
[nsulation Thermal : Insulation Material | Insulation * Gasket
Conductivity Facter Mixture  Type | Type
WM™ K - (Polvol+R11)+ |

Bo25 ' Isosvnide (10035 flzgfot/uLCTHA/\/ Pv.C

Compressor Tyvpe &  Compressor Cooling | Compressor Input
Model(s) : - Capacity (watt) j Power(Watt)
JENE_ 140, /62 /75

Voltage /65220 : Ampere (.35 A | Fra. S0 HZ




PRODUCT SPECIFICATION TABLE

Company ARIZ TrAN . Product Type £ €. | Product Model F/FJ13

DIMENSION
Height mm - Width mm | Depth mm
JSFO0 1o | 565
Evap. Height mm . Evap. Width mm i Evap. Depth mm
' ' 200 ? “+90
Gasket Thickness -Ref. Wall Thickness | Freezer Wall Thickness
mm /S~ mm 50 |mm SO
Refrigerator Internal Volume Lit. | Freezer or Evap. Internal Vohéuge Lit.
— i 2
REFRIGERATION SYSTEM
Condenser | Evaporator Evaporator Surface ; Capillarv Tube
Tube Length | Tube Length Sq. mm \ Length mm
mm /35%C imm /5630 55800 3000
Condenser Condenser Tube  INumber of i Capillarv Tube
Tube Outer  InnerDim.mm | onWire | Inner Dim. mm
Dim. mm | Condenser
6.5 | 50 |Tube 126 | 0- 7%
Max. Evap. Air | Evap. Tube | Ref. System Internal : Refrigerant
Temp. _ iLengthmm | Volume Lit.  Weight gr._
-2 /5630 | 0.5/ 1 Ta3p
General Specification |
Insulation Thermal ' Insulation Material | Insulation  * Gasket
Conductivity Factor | Mixture ' Type Tvpe
WMK (Polvol+R11)+ | ?

0.025" | Isosvnide (100+35)+133 jpoly+R ETHAME PV.C

Compressor Type &  Compressor Cooling | Compressor Input

Model(s) . : Capacity (watt) 5 Power{Watt) _
JFNEIIS e /25
Voltage /45 22C : Ampere /.15 | Frq. 50

85



_Gadook Co.

“o Internsl :
Product | Product Watt Recommended Compressors
Yolume : '
Type Mode] | Product | Comp. Lit, Danfuss Gold Star Matsushita Necchi Zanussi Aspera
Cooling | Cooling
Capacity | Req. * Model watt | Model watt | Model | watt | Model watt | Model wait | Model watt
Refrigerator | R280 89 107 301 TLSG | 104 | NR4SL 108 | QAS1 [110 | ESCS 101 | GLAS 107 | BP104872 1| 108
NF4SN |} 108 | ClLIR 2 '
AXS
Ereezer FU280 143 112 301 SC10G | 173 | NR62L | 155 | OA77 | 160 | ESC8 17} | GLI0A {166 | BP1116Z 158
C1g ESC8K |12 |1
RAXS
Ref, Freezer | RF3IS0 118 210 358 FRI0G | 191 | VI5L 194 { QA91 |200 | ESCO 205 | GL80A {200 | BP1118Z 204
C20R ESCOK 208 |1 .
AXS

Sclected Compressor Test Condirtion: ASHIRAE Standard
Ambient Temperature +43°C
Evaporating Temperature - 23.3°C
Condenseing Temperature + 54.4°C

Suction Temperature +32°C

Sub-Cooling Temperaturer +32°C

* Copmressor Cooling Capacity Requrement = 1.2 Product Cooling Capacity ( for maximum 20 hours compressor operating time per day)




PRODUCT SPECIFICATION TABLE

Company 6APooK | Product Typerzs ~¢. | Product Model £F-350

DIMENSION

Height mm - Width mm

| | Depth mm
/755 !

oo ! 450

. Evap. Width mm ; Evap. Depth mm

Evap. Height mm
' 350 - 500 ! 400

(Gasket Thickness -Ref. Wall Thickness | Freezer Wall Thickness
mm /6  mm 35 mm 50

Refrigerator Internal Volume Lit. | Freezer or Evap. Internal Volume Lit.
' 278 | 30

REFRIGERATION SYSTEM

Condenser | Evaporator Evaporator Surface ;| Capillary Tube

Tube Length : Tube Length Sq. mm | Length mm
mm /922 imm /0000 355000 3150

Condenser | Condenser Tube ;;Number of i Capillary Tube
Tube Outer  {InnerDim.mm | onWire- - | Inner Dim. mm

Dim. mm | Condenser .
6.35 | 4.95 v!Tube /24 O-94Y4

Max. Evap. Air | Evap. Tube . Ret. System Internal ; Refrigerant
Temp. , i Lengthmm } Volume Lit.  Weight gr._
-8 C ! /6000 ' /%0

General Specification

Gasket
- Tvpe

Insulation Material | Insulation
 Mixture ' Type
. (Polyol=R11)+ - FoAM

Insulation Thermal
Conductivity Factor

WM K

0.01¢] PV C

Isosvnide (le0+35)+133

Polyup ETHANE

Compressor Tvpe &
Model(s)

pAarrFoss / (L858

- Compressor Cooling
+ Capacity (watt)
/62

' Compressor Input
| Power(Watt)
:' /85

Voltage 220

. Ampere /.3

x Frq. 50 #HZ

84




PRODUCT SPECIFICATION TABLE

Company GADaa K . Product Type £e££7£4 Product Model Fu- 280

DIMENSION
Height mm ' Width mm ' Depth mm
650 oo | 650
Evap. Height mm . Evap. Width mm | Evap. Depth mm
_ PLATE BTUBE 390 x «fzsuzxe’PtArE_s
Gasket Thickness Ref. Wall Thickness | Freezer Wall Thickness
mm /6 mum —  imm 55
Refrigerator Intemal Volume Lit. | F reezer or Evap. Internal Volume Lit.
30l
REFRIGERATION SYSTEM
Condenser | Evaporator Evaporator Surface ; Capillarv Tube
Tube Length | Tube Length Sq. mm ' Length mm
mm /9520 | mm /000 2386/52 | 3150
Condenser Condenser Tube  {Number of  Capillarv Tube
Tube Outer InmerDim.mm | onWire | Inner Dim mm
Dim. mm | Condenser .
476l 3.5 ' Tube 124 | 0. A
Max. Evap. Air : Evap. Tube "Ref. Svstem Internal : Refrigerant
Temp. Length mm | ! Volume Lit. ' Weight gr._
-25°C ] /S00C /&0
General Specification
Insulation Thermal ' Insulation Material | Insulation ' Gasket
Conductivity Facter : Mixture ' Tvpe Tvpe
WM K (Polvol+R11)= |
0.0!%]  Isosvnide (/00+5s)+t33;7>09’ VRETHAN, PV
Compressor Type &  Compressor Cooling | Compressor Input
Modelf(s) - Capacity (watt) | Power(Watt)
DANFCSS /FRE.58 /82 | /55
Voltage 220 V. iAmpere /30 A | Fra. 50O HE

- %9



PRODUCT SPECIFICATION TABLE

Company GADooK . Product Type R€F. | Product Model £-2%0

DIMENSION

Height mm . Width mm | Depth mm
/650 oo | 650

Evap. Height mm . Evap. Width mm g Evap. Depth mm
' 230 440 ! 300

Gasket Thickness -Ref. Wall Thickness | Freezer Wall Thickness
mm /6  mm 55 |mm 55

Refrigerator Internal Volume Lit. | Freezer or Evap. Internal Volume Lit.
- 2F] ,i 30

REFRIGERATION SYSTEM

Condenser | Evaporator Evaporator Surface | Capillarv Tube

Tube Length | Tube Length Sq. mm | | Length mm
mm /2700 mm BO 4000 | 2500

Condenser | Condenser Tube ;Number of | Capillary Tube
Tube Outer  ;InnerDim.mm | onWire  |Inner Dim. mm
Dim. mm i | Condenser |

G762 | - 3.5 | Tube /:w§ 0. 728 7

Max. Evap. Air | Evap. Tube ' Ret. System Internal- : Refrigerant
Temp. i Length mm | Volume Lit. : Weight gr._
—12°c | | /50

General Sbecification

Insulation Thermal  Insulation Material | Insulation  * Gasket
Conductivity Factor | Mixture | ; Tvpe Tvpe
WM K (Polvol=R11)+ |

0.01¢1 ' Isosvnide (100+35)+I33|ferur ETHAN Py, C

Compressor Tvpe &  Compressor Cooling | Compressor [nput
Model(s) -+ Capacity (watt) { Power{Watt)
GolD sTAR /VC-51 /490 165~

Voltage 220 . Ampere [ | Fra. 50

- 8%



_Lorestan Industrial Co.

oolin raal
product | Product {aultng Internat Recommended Compressors
Yolume
Type Mode] | Product Comp., Lit, Danfuss Gold Star Matpushita Necchi Zanussi Aspera
Cooling | Cooling
Capacity | Req. * Model watt | Model watt | Model | watt } Model watt | Model watt | Model wait
friger ROM10 | 79 95 280 §43C 9§ ESCS 101 BP10487222 | 108
10AX0
frigerator § ROM13 | 120 144 368 TLS6F | 144 | NRG2L | 155 | QA66- | 138 | ESCIK 147 | GL60AA | 146
FR1.3G | 145 CL5R- ESC? 147
AX3
Refrigerator | ROMI4 |130 |15 (3% | ILS7F | 162 | NRG2L | 155 | QA77- | 160 | ESC7 147 | GL70AA | 165 | BllleZz | 158
CI8R- ESCIK 141
AXS
Freexer UFM10 | 127 152 280 FR7.5G | 145 | NR62L | 155 | D66C- | 151 | ESC7K 147 | GL60AH | 147
15RA- ESC7 147
X5.
L 3
Freezer UFM13 158 190 368 FR10G 191 V75L 194 D77C- | 186 ESC8.5 186 GL80AA | 197
VF75N 194 18RA- ESC8.5K | 186
X5 .
Ref. Freezer | RATI13 137 164 326 TLSTF 162 | NR62L, | 158 QA77- | 160 GLGOAA | 165
CI8R- GL70AH | 166
AXS
Selected Compressor Test Condirtion: ASHRAE Standard

* Copmressor Cooling Capacity Requrement = 1.2 Product..

Ambient Temperature 43°C
Evaporating Temperature - 23.3°C

Condenseing Temperature + 54.4°C
Suction Temperature+32°C
Sub-Cooling Temperaturer +32°C

Cooling Capacity ( for maximum 20 hours compressor operating time per day)




PRODUCT SPECIFICATION TABLE

Company L0RESTAN : Product Type Ref. | Product Model Romic

DIMENSION
Height mm - Width mm | Depth mm
120 7 : 686 702
Evap. Height mm . Evap. Width mm | Evap. Depth mm
' /7C 575 ? ZEC
Gasket Thickness - Ref. Wall Thickness ' Freezer Wall Thickness
mm /7 mm Exe; ' mm 50

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

REFRIGERATION SYSTEM

Condenser ! Evaporator | Evaporator Surface . Capillary Tube
Tube Length | Tube Length ’ Sq. mm i Length mm
mm /G200 _mm — | 9e6<4Cc0o 21eCo
Condenser | Condenser Tube ~ Number of . Capillary Tube
Tube Outer | Inner Dim. mm . on Wire  Inner Dim. mm
Dim. mm  Condenser .

635 | 495 ITube /5€ 0.78
Max. Evap. Air | Evap. Tube | Ref. System Internal ., Refrigerant
Temp. . ' Length mm f Volume Lit. - Weight gr.

-12Cc — 0.52 /80
General Specaﬁcatxon

Insulation Thermal : Insulation Material | Insulation * Gasket
Conducuvity Factor . Mixture  Tvpe Tvpe
WM™'K ~ (Polvol+=R11)~ 3 2

- Isosymide it - Do -

Compressor Tvpe & ' Compressor Cooling ! Compressor Input
\Lucei( : ) ~ Capacity (watt) . Power(Wartt)

oo LTAL L e Y rrl [

—

Voltage 220 - Ampere C.8F ~ 1Frq. ST




2%9 |

PRODUCT SPECIFIC :%T ON TABLE
| Company ~o<&>741  Product Typess -~ Product Model 274/
DI MENSIO\I
Height mm Widthmm . Depth mm
I5CF 586 | A01
Evap. Height mm . Evap. Width mm - Evap. Depth mm
30 S FC ? G4AS
Gasket Thickness Ref. Wall Thickness Freezer Wall Thickness
mm ‘mm S0 imm 5O
Refrigerator Internal Volume Lit. | Freezer or Evap. Internal Volume Lit.

/\~

REFRIGERATION SYSTEM

WM

N LT
0195

(Polvol=R11)+

Condenser . Evaporator ; Evaporator Surface | Cacularv Tube
Tube Length | Tube Length y Sq. mm Lcn gth mm
mm 5 9CC  mm — (Si38CC JrCC
Condenser Condenser Tube ~ Numberof -~ Cagiilary Tube
Tube Quter  iInnerDim.mm | onWire | Inner Dim. mm~
Dim. mm o i;COndenser' o
Max. Evap. Air | Evap. Tube Rpt Svstem Internal : Refrigerant
Temp. 5. i Length mm \folum Lit. - Weight gr._
-iEc - | &7 230
General S pecw' cyilely
Tnsulation Thermal ' Insulation Material = ! Insulatien Casket
Conductivity Facter ' Mixture i Tvpe Tvpe

Isosvnide (Joo+ 3 5\,#'}" pelyURETHANE

Compressor Type &

- Compressor Cooling

~

Compressor [nput

\Iodel( ) - Capacity (watt) | Power(W att)
Gold stap /WREL /76 /6.1
Voltage 210 v - Ampere 98 A |Frq. S50 HZ

R




PRODUCT SPECIFICATION TABLE

Company LorRES7ANE | Product Type REF. | Product Model £Om /3

DIMENSION

Height mm _ Width mm ' Depth mm
1507 : AN4 | FOL

Evap. Height mm . Evap. Width mm g Evap. Depth mm
255 S5 385

Gasket Thickness Ref. Wall Thickness | Freezer Wall Thickness

mim /7 mm 5¢ L mm —

Refrigerator Internal Volume Lit. | Freezer or Evap. Internal Volume Lit.
"3VE.S ; 50.5

REFRIGERATION SYSTEM

Condenser | Evaporator | Evaporator Surface - Capillary Tube
Tube Length | Tube Length ! Sq. mm . Length mm
mm /700 | mm — f HES 00 3).6C

Condenser | Condenser Tube ~ Numberof | Capillary Tube
Tube Outer | Inner Dim. mm . onWire - Inner Dim. mm

Dim. mm _ o ' Condenser | R
£35 D 'Tube /5C 7E

Max. Evap. Air | Evap. Tube ’ Ref. System Internal ; Refrigerant
Temp. . Lengthmm | Volume Lit. ‘ Weight gr.
-Lc _— osg 2)0

General Speciﬁcation

Insulation Thermal ! Insulation Material | Insulation  * Gasket
Conductivity Factor : Mixture ' Type Tvpe
WMK ' (Polvol=R11)+ ; ;

C.C 7D Isosvnide (w33, 5155 flyyud £ i
Compressor Tvpe &  Compressor Cooling | Compressor Input
Model(s) - Capacitv (watt) Power{Watt) .

Golel -.;‘fi} il 2 = C o~
Voltage AL . Ampere c. 77 1 Frq, SCHZ

-9



PRODUCT SPECIFICATION TABLE

Company [sRE STANE | Product Type 2EF. | Product Model 2o /4

DIMENSION
Height mm ' Width mm . {Depthmm
507 - ¥e 702
Evap. Height mm . Evap. Width mm i Evap. Depth mm
- 256 - S35 | 394
Gasket Thickness -Ref. Wall Thickness | Freezer Wall Thickness
mm /7 mm 45 mm —
Refrigerator Internal Volume Lit. | Freezer or Evap. Internal Volume Lit.
. 336 | St
REFRIGERATION SYSTEM
Condenser | Evaporator Evaporator Surface | Capillarv Tube
Tube Length | Tube Length Sq. mm ' Length mm
mm /760 | mm - [2EELCO 3250
Condenser Condenser Tube  Number of : Capillary Tube
Tube Outer  |InnerDim.mm | onWire | Inner Dim. mm .
Dim. mm _ | Condenser
€35 “95  ITube /56 0. 2§
Max. Evap. Air | Evap. Tube Ret System Internal : Refrigerant
Temp. ' Length mm | Volume Lit. | Weight gr._
_Nc | - 0.4 1 290
General Specification
Insulation Thermal : Insulation Material | Insulation | Gasket
Conductivity Factor @ Mixture ' Tvpe | Type
W/M.K _ - (Polyol+R11)= |
& O Isosvnide (i - 73) <133 pebevd 57 THANE
Compressor Type & ' Compressor Cooling | Compressor Input
’\/Iode (s) L Capacity (watt’) ' Power{Watt)
ooid STir nCE < . A ; /’52
Voltage A0\ ¢ Ampere c.72 A | Frq. SCH3




PRODUCT SPECIFICATION TABLE

Company LORESTAN ;| Product Type FRE. | Product Model UFAM 13

DIMENSION

Height mm - Width mm ' Depth mm
(507 | 686 | 702

Evap. Height mm . Evap. Width mm 3’ Evap. Depth mm

Gasket Thickness ‘Ref. Wall Thickness | “Freezer Wall Thickness
mm /F mm — ' mm 30

Refrigerator [nternal Volume Lit. ’ P reezer or Evap. Internalé Volume Lit.
368

REFRIGERATION SYSTEM

Condenser | Evaporator ' Evaporator Surface . Capillary Tube
Tube Length | Tube Length | Sq. mm ' Length mm
mm /59400 mm /8200 0/2 8§40 | 3250

Condenser ' Condenser Tube ~ Number of | Capillary Tube
Tube Outer  Inner Dim. mm . on Wire . Inner Dim. mm
Dim. mm | | | Condenser

625 | 4% ITube s6 | OFE

Max. Evap. Air | Evap. Tube Ref. System Internal Refrigerant
Temp. ~ iLength mm ! Volume Lit. i Weight gr._
—29C 18200 0.5 ‘5 240

i

General Specification

Insulation Thermal  Insulation Material | Insulation  Gasket
Conductivity Factor  Mixture  Type i Type
WM K L " (Polvol=R11)~ |

- Cl75 . [sosvnide (IOO +335)+133 x/>09/ URET, //4/05

Compressor Tvpe &  Compressor Cooling ' Compressor Input

Model(s) - Capacity (watt) | Power{Watt)
WBTSU AT g IV FTC s /7Y
Voltage 220 1 Ampere [ ]# | Frq. $0




PRODUCT SPECIFICATION TABLE

Company LeRESTAA | Product Type ~RE. | Product Model UFm- 10

DIMENSION
Height mm ' Width mm ' Depth mm
07 686 | 702
Evap. Height mm . Evap. Width mm | Evap. Depth mm
Gasket Thickness -Ref. Wall Thickness | Freezer Wall Thickness
mm /7  mm — | mm 50
Refrigerator Internal Volume Lit. | Freezer or Evap. Internal Volume Lit.
280
REFRIGERATION SYSTEM
Condenser | Evaporator Evaporator Surface ; Capillarv Tube
Tube Length ; Tube Length Sq. mm ' Length mm
mm /2200 ‘mm /3500 | 759630 300
Condenser | Condenser Tube ~ Number of | Capillary Tube
Tube Quter | Inner Dim.mm | onWire - |InnerDim mm -
Dim. mm 3 | Condenser .
£35 %95 ‘Tube /56« O78
Max. Evap. Au' . Evap. Tube | Ref. System Internal- : Refrigerant
Temp. . Length mm | Volume Lit. | Weight gr._
29 ¢ /(3500 | CFL 205
General Specification |
Insulation Thermal | Insulation Material | Insulation ' Gasket
Conductivity Factor : Mixture ' Type | Type
WM'K  _ (Polvol+R11)+ z
OOl Tsosvnide ((00+33)+133. /7"‘“’*//”/"[
Compressor Tvpe & ' Compressor Cooling | Compressor [nput
Model(s) - Capacity (watt) Power(W att)
Geld siar /R EL /I ZG6 /&L
Voltage 220 VvV Ampere 0.7E A '! Frq. 50 A%




Movalled Co.

Cooling Internal
Product | Product Watt Recommended Compressors
Yolume
Type Mode] | Product | Comp. Lit, Danfuss Gol Matsushita Necchi Zanussi Aspera
Cooling | Cooling
Capacity | Req. * Model | watt | Model | watt | Model | wait | Model watt | Model watt | Model wait
Freerer F80 172 206 217 YVisL, 194 | QA91 |200 | ESCL 246 | GLBOAA 200 | BP1118Z | 204
NFISN | 194 | C20R ESCHK | 246
AXS
Ref, Freever | RF80 146 175 234 SC106 | 173 QA77 | 160 | ESC8 172 | GLI0AA | 165 | BP1116Z | 158
C1g ESC8K 172
RAXS
Ref. Freezer | RF85 | 166 199 216 FRIOG | 191 |VI5L |194 | D7IC- | 186 | ESC8.5 | 186 | GLSOAA |200 | BPi1187Z | 200
; v NF4SN | 194 | 18RA- ESC8.5 | 186
X5 K
Ref. Freezer | RF14 174 208 304 V75L 194 QA91 200 ESC9 208 GLS80AA | 200 BP1118Z. 200
) NF45N 194 C20R ESCOK 208
AXS

Selected Compressor Test Condirtion: ASHRAE Standard
Ambient Temperature +43°C
Evaporating Temperature - 23.3°C

Condenseing Temperature + 54.4°C
Suction Temperature +32°C

Sub-Cooling Temperaturer +32°C

* Copmressor Cooling Capacity Requrement = 1.2 Product Cooling Capacity ( for maximum 20 hours compressor operating time per day)




PRODUCT SPECIFICATION TABLE

Company MCYALE D Product Type £2F. A22| Product ModelL RE /7

DIMENSION
Height mm - Width mm | Depth mm
640 S4o | 595
Evap. Height mm . Evap. Width mm | Evap. Depth mm

' 370 400 Tt EOC
Gasket Thickness ‘Ref. Wall Thickness | Freezer Wall Thickness
mm 20  mm 3¢  mm G5
Refrigerator Internal Volume Lit. | Freezer or Evap. Internal Volume Lit,

43t | 70
REFRIGERATION SYSTEM

Condenser | Evaporator { Evaporator Surface | Capillarv Tube
Tube Length | Tube Length ' Sq. mm - i Lengthmm
mm /070 | mm /235 750x 1453 L63)
Condenser | Condenser Tube  Numberof | Capillary Tube
Tube Outer - Inner Dim. mm . on Wire - Inner Dim. mm
Dim. mm - ' Conde

g 6Y IR L 077
Max. Evap. Air | Evap. Tube | Ref. System Internal : Refrigerant
Temp. Length mm | Volume Lit. - Weight gr._

-5 — 7 /50

General Specification

Insulation Thermal ' Insulation Material | Insulation ' Gasket
Conductivity Facter : Mixture ' Type - Tvpe
WM K . - (Polvol=R11)~ | -

v Isosvnide (Sl 7l i pPeyee nee 0 <
Compressor Type &  Compressor Cooling | Compressor Input
Model(s) - Capacity (watt) -Power(Wwait)

NECC HTE S MK j 72 | e
Voltage 220 v Ampere [.3 F i Frq. S M3




PRODUCT SPECIFICATION TABLE

Company movA (L ED | Product Type 227, Fre| Product Model £F 50

DIMENSION

Height mm ' Width mm ' Depth mm
/190 S0 | o5

Evap. Height mm - Evap. Width mm | Evap. Depth mm
S S 250 | G50

Gasket Thickness -Ref. Wall Thickness ' Freezer Wall Thickness
mm 20  mm 30 mm 5

Refrigerator Internal Volume Lit. | Freezer or Evap. Internal Volume Lit.
257 /5

REFRIGERATION SYSTEM

Condenser | Evaporator l Evaporator Surface ; Capiilary Tube

Tube Length | Tube Length 3 Sq. mm o ' Length mm
mm ¢ mm /235 | “4EOA)E5 2300

Condenser Condenser Tube  {Number of  Capillary Tube
Tube Outer | IlnnerDim.mm | onWire . Inner Dim. mm

Dim. mm | _ |Condenser ,
® 6.3 ' Tube /S OV/{

Max. Evap. Air | - Evap. Tube ' Ref. System Internal ; Refrigerant
Temp. i Length mm | Volume Lit. ' Weight gr._

_lg _— 0555 /20
General Specification |

Insulation Thermal . Imsulation Material Insulation  Gasket
Conductrvity Factor | Mixture ' Tvpe | Tvpe
WM K _ (Polvol-R11)~ f

0-0L5 Isosvnide (363+10.2)+5/ ladvddng THAN, P-V.C

Compressor Tvpe &  Compresser Cooling  Compresser [nput
Moedel(s) - Capacity (watt) - Power{Watt)
NECCHT, S8 M >ff‘ iy . [ C

Voltage .2;10 / : Ampere &7 A Frg. SO H 3

29



PRODUCT SPECIFICATION TABLE

Company movALL ED | Product Type F2E. | Product Model A~ &0

DIMENSION

Height mm ' Width mm | Depth mm
& /70 S | ST

Evap. Height mm . Evap. Width mm 3’ Evap Depth mm

——
—

Gasket Thickness -Ref. Wall Thickness Freezer Wall Thickness
mm L0 mm —  mm 35

Refrigerator Internal Volume Lit. ’ F reezer or Evap. Internal Volume Lit.

2IZ
REFR!GERAT}ON SYSTEM

Condenser | Evaporator Evaporator Surface | Capillarv Tube
Tube Length | Tube Length | Sq. mm ' Length mm
mm “00° mm /230 — P /800

Condenser Condenser Tube i;Number of Capﬂlar*v Tube
Tube Outer i Inner Dim. mm . on Wire  Inner Dim. mm
Dim. mm i | Condenser

| 655 Tube /5 ' Ay

Max. Evap. Air | . Evap. Tube | Ref. Svstem Internal | : Refrigerant

Temp. ' Length mm | Volume Lit. _ Weight gr._
/g soo0 | 067 ozsta

General Specification

Insulation Thermal  Insulation Material ' Insulation  Gasket

Conductivity Factor | Mixture | Tvpe | Type

WM K _ (Polvol+R11)+ i ,
2025 . Isosvnide (363+1.7)+ 5/ /’0 GURET #A// P-V.C

Compressor Type &  Compressor Cooling ! Compressor Input
Model(s) - Capacity (watt) ' Power{Watt)
WECCHI/ESMYT K. 1 | 5C

Voltage R0 [/ Ampere /- $A i Frq. SO 43

-9/



PRODUCT SPECIFICATION TABLE

Company MoVALLED * Product TypeREF. FeE Product Model 2F 55

DIMENSION
Height mm ' Width mm | Depth mm
© (90 SYo ° 59

Evap. Height mm . Evap. Width mm i Evap. Depth mm

430 oo “+&0
Gasket Thickness - Ref. Wall Thickness | Freezer Wall Thickness
mm 20 mm 3o ' mm 3O
Refrigerator Internal Volume Lit. | Freezer or Evap. Internal Volume Lit.

- A3 | <+
| REFRIGERATION SYSTEM

Condenser | Evaporator | Evaporator Surface ; Capillary Tube
Tube Length | Tube Length ! Sq. mm ' Length mm
mm o€ | mm /535 “4EOC. (R03.5 | HO3s5
Condenser | Condenser Tube ~ Numberof | Capillary Tube
Tube Outer | Inner Dim. mm ' on Wire ' Inner Dim. mm
Dim. mm . ‘ 525 ; %olg;lensez_ 0.7
Max. Evap. Air | Evap. Tube | Ref. System Internal ; Refrigerant
Temp. ' Length mm 5 Volume Lit. ' Weight gr.

—& - O 67 /50

General Speczﬂcatxon

Insulation Thermal ' Insulation Material | Insulation  Gasket
Conductivity Facter | Mixture i Tvpe - Tvpe
WMK _ (Polvol=R11)=

O.0LS Isos*vmde(x I ) 57 fOVO"C“///"”" Y=

Compressor Tvpe & ' Compressor Cooling | Compressor [nput
Model(s) - Capacity (watt) ' Power{ Watt) )
NECCHT SE.S MIHK s /&0

Voltage 22C  : Ampere /.7  1Frg. SO H3
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_Pars Machine Co.

“* H l
Product | Product Colne Internal Recommended Compressors
Yolume
Type Model | Product | Comp. Lit. | Danfuss Gold Star Matsushita Necchi Zanus Aspera
Cooling Cooling
Capacity | Req. * Model watt | Model watt § Model { watt | Model watt | Model watt | Model watt
Refrigerator | PMR6 85 102 167 TL5G | 104 | NR4SL, {108 | S43C1 |95 ESCS 101 | GL45AA |107 | BP104872 | 108
NF4SN | 108 | OKAX 2
0
Refrigerator | 1070 106 127 18 TLSSF | 128 | NRS2L {131 | QAS7 }122 GLS0AA | 125 | BPLILIZ | 128
C1)-
RAXS
Refrigerator | Damava- | 120 14 280 FR75G | 144 ] NRS2L | 13 | DSIC- } 141 | ESCT 147 | GLSOAA | 146 | BP1116Z | 158
nd 15 TLS6F | 145 1IRA- ESCIK | 147
& .
Freezer 1072 181 217 290 FRIOG | 191 V5L 194 QA91 200 ESC9 205 GL80AA | 200 BP11187, 200
NF45N | 194 C20R ESCOK 208
AXS

Selected Compressor Test Condirtion: ASHRAE Standard
Ambient Temperature +43°C
Evaporating Temperature - 23.3°C
Condenseing Temperature + 54.4°C

Suction Temperature +32°C

Sub-Cooling Temperaturer {32°C

* Copmressor Cooling Capacity Requrement = 1,2 Product Cooling Capacity ( for maximum 20 hours compressor operating time per day)




PRODUCT SPECIFICATION TsBLE

.

Company ey wacirvs  Froduct Type <7z Product ;\Icce’ SR L
DIMENSION
Height mm - Width mm . Depth mm
220 | 610 320
Evap. Height mm . Zvap. Width mm Evap Depth mm
SEO 2FC FE0
Gasket Thickness Ref. Wall Thickness Freezer Wall Thickness
mm /Z mm = 'mm GO
Refrigerator Internal Volume Lit. - Freezer or Evap. Internal Volume Lit.
/50 j /E
REFRIGERATION SYSTEM
Condenser + Evaporator . Evaporator Surface | Capiilarv Tube
Tube Length |  Tube Length l S¢ mm . . ilengthmm
mm 66%6  mm | e /DT e ZECG
Condenser . Condenser Tube  Number of Cauﬂlarw Tube
Tube Outer : Inner Dim. mm . on Wire ; Inner Dim. mm ~
Dim. mm ) ' Condenser : )
6.70 | 625 ITube /2 c.72
Max. Evap. Air | Evap. Tube ' Ref. System Internal : Refrigerant
Temp. _ Length mm .5 Volume Lit. - Weight ar._
-2°C | 25
General ‘:p.e.{“ ztion ]
Insulation Thermal . [nsulation ’\/Tatenal ‘Insulation  Gasket.
Conductivity Facter  * Mixture - I Tvpe | Tvpe
WM K (Polvol=R11)~ |

d/g ' Tsosynlde (3? 4-/3/7*_5 / /)L(%///ZETJ]/VC /‘/ .

Compressor Tyvpe &  Compressor Cooling - Compressor [nput

Model(s) - Capacity (watt) - Power{Watt)
SFVF30906 25~ 92
Voltage /5 #-2%92  Ampere C.67 ' Frq. So HZ

g1



PrRODUCT ‘\P‘ECE FiCs 110

N TABLE

!

Company;:a,zj mac AT, & Froduct TVDG R - Product Model S22
Dl MENSION
Height mm - Width mm ' Depth mm
/420 &#+0 S 20O
Evap. Height mm . Evap. Width mm . Evap. Depth mm
 /379.¢ G7E —

Gasket Thickness
mm /=2

-Ref. Wall Thickness
mm

4

PR

L mm

Freezer Wall Thickness

Q;/*.

Refrigerator mtemal Volume Lit. |

Freezer or Evap. Intemal Volume Lit.

290

REFREGERATION SYSTEM

Condenser . Evaporator | Evaporator Surface ; Capillarv Tube
Tube Length Tube Length | Sg. mm ' Length mm
mm ]C@ﬁ%" : _ Sl ¢ 3 RCO
Condenser Condenser Tube  Number of + Capillary Tube
Tube Outer | Inner Dim.mm | onWire * Tnner Dim. mm
Dim. mm .  Condenser.

£.20 | 625 Tub 20 0.9

Max. Evap. Air | Evap. Tube

Ref Svstem In Le*lal

Qemce rant

Temp. ) ' Length mm ' Volume Lit.  Weight gr.
—18C - — 27O
Ceneral Specification |
Insulation Thermal  Insulation Material . Insulation  Gasker
onductvity Facter - Mixture - Type - Tvpe
WM (Polvol=R11)~ | o
C.CV¢ Isosvnide (37+13/+5/ PC&’”’&@/’M’F s

Compressor Tyvpe &
Model(s)

e SMARE

- Compressor Cooling
- Capacity (watt)

- Compressor [nput
' Power(Watt)

2

Voltage

/65_ 250 . Ampere

e
Ve

/3

Frqg.

¥e)

80




PRODUCT SPECIFICX

TION TaBLE

|
'i

‘.J‘i

- 81

Company 2728 #mAciiie Product Type 224 . Product Mocel SAmavan O
DIMENSION
Height mm Width mm - Depth mm o
JH00 610 o 545
Evap. Height mm . Evap. Width mm - Evap. Depth mm
| 260 s/i0 3o
Gasket Thickness “Ref. Wall Thickness Freezer Wall Thickness
mm /7  mm 40 mm &0
Refrigerator Internal Volume Lit. | Freezer or Evap. Internal Volume Lit.
339 Y
REFRIGERATION SYSTEM | :
Condenser | Evaporator i Evaporator Surtace | Capillarv Tube
Tube Length Tube Length Sqg. mm Lemth mm
mm /320 i mm — ; | 270700 s
Condenser  Condenser Tube  Number of p lary Tube
Tube Outer | lnnerDim.mm | onWire - | Ll ner Dim. mm
Dim. mm o Condenser -
£ 30 | 6.35 'Tube /6 4. 29
Max. Evap. Air ; Evap. Tube ' Ref. System Internal . Refrigerant
Temp. Length mm | ' Volume Lit. Weight gr._
-/2°C - 2.5 /<O
General Spf-c} cation
Insulation Thermal  Insulation Material - Insulation Gasket
Conductrvity Factor  # Mixture Tvpe Tvpe
W/M “K (Polvol=R11)~
O.CIY  Isosvnide (37+\3)+ 5| (v ETAAVE - Py
Compressor Tyvpe &  Compressor Cooling ' Compressor Input
Model(s) - Capacity (watt) ' Power{ Watt)
ESMIHK | J40 /56
Voltage /65250 . Ampere /.02 ' Fra. bRe,



PRODUCT SPECIFICATION TABLE
Company 25 wacwive  Product Type ZCF, .« Product Mode!l /070
DIMENSION
Height mm 1380 W 1dt§1 mm 50 Depth mm 20
Evap. Height mm . Evap. Width mm Evap. Depth mm
| /65 FHO 2855
Gasket Thickness -Ref. Wall Thickness ' Freezer Wall Thickness
mm /7 mm ¢ mm e
Refrigerator Internal Volume Lit. | Freezer or Evap. Internal Volume Lit.
267 ﬁ 2l
REFR!GEP\}-\ ION SVQTE\A
Condenser | Evaporator i Evaperator Surface | Capillary Tube
Tube Length | Tube Length | Sq. mm | Lencth mm
mm 2222 | mm | 3300 Pee REBAST
Condenser Condenser Tube ,;‘Iu'nber of - C apiil ar'» Tuke
Tube Outer | InnerDim. mm | onWire ;InneL Dim. mm
Dun mm Condenser
A B0 6.35 | Tube . 5. G- 74
. Mo ax. Ev ap A.lr  Evap. Tube . i Ref. System mtem ‘
| _Temp s 5 ' Length mm r Volume. th ,
General vpcdﬁcaﬁfﬁﬂ |
[nsulation Thermal . Insulation Material | Insulation * Gasket
Conduc tvity Factor | Mixture - Tvpe - Tvpe-
W MK (Polvol-R11)+ :
| . Ol | T:os*vmde(37 +13)+ 20 /309"/’@577//4"/ Fv.C
Compressor Tvpe &  Compressor Cooling | Compressor [nput
Model(s) - Capacity (watt) ' Power{ Watt)
| NS IFIoG | /23 /10
Voltage,/) /£5-250 Ampere 0.2¢ A iFrq. S50 H2
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_Pars Monark Co.

. ‘ool
Product | Produst {alng luterenl |- Recommended Compressors
Yolume
Type Mode| | Product Comp. Lit, Danfuss Gold Star Mataushita Necchi Zanuss! Aspera
Cooling | Cooling
Capacity | Req. * Model watt | Model walt | Model | watt | Model watt | Model watt | Model wait
f' -..i. | PMKE12 | 160 192 280 FRIOG | 191 | VEISN | 194 77C 168 | ESC8.5 | 186 | GLSOAA | 197 | BPL1I8Z ‘| 204
Freezer YFISL 1194 | 18RA ESC8.5 186
X5 K
Freezer PMKF7 | 131 157 180 TLS7F | 162 | NR62L {155 | D66- | 151 | ESCT 147 | GLTO 165 | BP1116Z, | 158
145 »E_SEZK 147
. IMKR12 | 70 8 280 95 ESCS 101 | GL40AA | 78 BP1048722 | 108
REFRIGERATO
Ref. Freexer | PMKRF17 | 218 262 428 SC12G 227 : GL99AA | 248

Sclected Compressor Test Condirtion: ASHRAE Standard
Ambient Temperature +43°C
Evaporating Temperature - 23.3°C
Condenseing Temperature + 54.4°C
Suction Temperature +32°C
Sub-Cooling Temperaturer +32°C

* Copmressor Cooling Capacity Requrement = 1.2 Product :i Cooling Capacity ( for maximum 20 hours compressor operating time per day)



PRODUCT

i

SPECIFIC:

1 TION TABLE

Companyv Py AT R
Y - [

Product Type 277 A& Product Model MR/

DIMENSION

Height mm Width mm o ' Depth mm ,
) /970 SHC A9
Evap. Heightmm Evap. Width mm - Evap. Depth mm
' S50 Gios S0
Gasket Thickness Ref. Wall Thickness Freezer Wall Thickness
mm 22 mm 3¢ mm 5SS
Refrigerator Internal Volume Lit. | Freezer or Evap. Internal Volume Lit.
- 33 i 7/
REFRIGERATION SYSTEM
Condenser | Evaporator | Evaporator Surtace | Capillarv Tube
Tube Length | Tube Length Sq m ] ength mm
mm /3300 mm /500 S2F0cC o 5000
Condenser ' Condenser Tube  Numberof | Capillary Tube
Tube OQuter  iInner Dim.mm | onWire  !Imner Dim. mm
Dim. mm | Condenser .o
6 S~ ITube 2% -3/
Max. Evap. Air  Evap. Tube ' Ref. Svstem Internal : Refrigerant
Temp. Length mm | Volume Lit. { Weight gr._
- T — | oo
General Specification |
[nsulation Thermal  Insulation Material ! Insulation  Gasket
Conductivity Facter Mixture ' - Tvpe | Type
WM K B (Polvol+R11)+ : o
0.0/& | ‘SOS’ande(/(/U—r‘—/l) (50 /Dcé/(/ét//%/\/ . v.C

Compressor Tvpe &

- Compressor Cooling : Compressor [nput

Model(s) - Capacity (watt) | Power{Watt) __
ZANUSST /EBEI0] A 210 23
Voltage Q2C V : Ampere [.J A iFrq. SO H3
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PRODUCT SPECIFICATION TABLE

B

—

ompany Pavs ek Product Type F25  Product Model £,

'R

""""" DIMENSION

Height mm _ - Width mm _ - Depth mm ,
(450 50 &30

Evap. Height mm . Evap. Width mm | Ewap Depth mm
Y G753 s Sl 5

Gasket Thickness , Ref. Wall Thickness ! Freezer Wall Thickness
mm /5 mm — mm 3¢

Refrigerator Internal Volume Lit. | Preezer or Evap. Internal Volume Lit.
Z%0

RFFRIGERAT!ON SYSTEM

Condenser | Evaporator | Evaporator Surtace : Capillary Tube

Tube Length | Tube Length }Sq mm - . Lengthmm
mm /33%0 '. mm Z¢co | /390K %0 D300

Condenser ' Condenser Tube ~ Numberof = | Capillary Tube
Tube Outer ' lnner Dim. mm , on Wire . Inner Dim. mm

Dim. mm | Condenser . -
5 S ITupe L4 O. 36

Max. Evap. Air | Evap. Tube 5 | Ref. Sx stem Internal ; Refrigerant

Temp. g . Length mm | Volume Lit. N7 . Weight ar.
-6 S : 2 250

General Specification

[nsulation Thermal - Iasulation Matenial Insulatton  Gasket

Conductivity Facter  * Mixture . iTvpe - Tvpe

WM OK : (POIVOl—i R1 l)*ﬁ | ‘
D 3.'.(; v N N, .y =7/ i 72
U ﬁ Isosynide‘\/oc +1i2 )~—,~ foc 2,,009/ e ///ﬁ/lf /'7 V. C

Compressor Tvpe &  Compressor Cooling | Compressor [aput
Model(s) - Capacity (watt) | Power(Watt)
ZanissT /40 /54

Voitage 2L0 - Ampere (.2 Frg. S04 2

%




PRODUCT SPECIFICATION TABLE

Company 7S &

e A
1‘,\\‘/’\(-;«_

croduct Type ~2&.

. Product Mocel CrH&F =

DIMENSION
Heightmm ,, . Widthmm - Depth mm Lz
g Secc OS50
Evap. Height mm - Evap. Width mm . Evap. Depth mm
J— sce /030

Gasket Thickness
mm 15

Ref. Wall Thickness
mm 5te

Freezer Wall Thickness
. mm

£0

Refrigerator Internal Volume Lit.

e

- Freezer or Evap. Internal Volume Lit.

/%0

REFRIGERATION SYSTEM

Condenser | Evaporator | Evaporator Surface - Capillary Tube
Tube Length | Tube Length f Sq.mm- , Length mm
mm /$00¢  mm [800 | S/5ECE ; 00
Condenser  Condenser Tube  Numberof CapiLary Tube
Tube Cuter ' Inner Dim. mm . onWire - . Inner Dim. mm
Dim. mm . | | Condenser
5 ‘g S ' - Tube (5‘ (9 36
Max. Evap. Air | Evap. Tube Ret Svstem. Internal  Reirigerant
Temp. Length mm ' Volume Lit. - Weight gr._
/¢ : —_— — | 200
General Specification
Insulation Thermal  Insulation Material Insulation  Gasket
Conductivity Facter | Mixture ' Tvpe Tupe
WM K- (Polvol=R11)+ - T
0-0/8 Isosvnide (i00+12) <160 PCLYVRETHAN [TV C
Compressor Tvpe &  Compressor Cooling | Compressor [nput
Model(s) - Capacity (watt) ' Power{Watt)
ZanUSST | 2 75
Voltage Q2.0 V | Ampere l.) A i Frq. SCHY
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P?@DLCT PECIFICATION TARBLE

Company 7y “oeov < Preduct Type 2~ Product Model P
DIMENSION
Height mm S Width mm S ' Depth mm s
Svap. Height mm . Evap. Width mm ' Evap. Depth mm
/70 LEO +4.$
Gasket Thickness Ref. Wall Thickness @ Freezer Wall Thickness
mm JC  mm 3¢ . mm 3¢
Refrigerator Internal Volume Lit. | Freezer or Evap. Internal Volume Lit.
298 a 35
REFRIGERATION SYSTEM
Condenser EvaporaLor | Evaporator Surface 5 Carillary Tube
Tube Length Tube Lenoth i Sq.mm ' Length mm
mm Acce mm 2000 | | | 33C0
Condenser Condenser Tube  iNumberof ' Capillarv Tube
Tube Outer | Inner Dim. mm : on Wire . Inner Dim. mm-
Dim. mm . | < Condenser -
6 Tube /6 0.3/
Max. Evap. Air | Evap. Tube Ref System Internal : Refrigerant
Temp. ' Length mm . Volume Lit. - Weight gr._
-1 _ S | 200
General S pcci fication |
Insulation Thermal ' Insulation Material ‘Insulation - Gasket
Conductivity Facter  # Mixture - Tvpe Tvpe
WM K {Polvol=R11)+ '

K ()0/:7 | tSOSandC /00{% /ﬂ +i,\ /oaé/azzf/fm/vc Pov.c
Compressor Tvpe &  Compressor Cooling  Compressor [nput
Medel(s), - Capacity (watt) - Power{ Watt) |

ZANUSST | = | 0
Voltage 220 ] . Ampere /.2 ' Frq. S0HT




AZMAYESH INDUSTRIAL FACTORIES CO.
Electrical / Qas Tlome Rppliances

No. 1013, Tehran-nou Ave. . Tehran 17437 Iran, Tei +98 21 741 67 26 , Fax+98 21 7410329

Fariz Iran

Upright Refrigerator Model FIR 11

a) Transmission load calculation

Table XIV

Dimensions

Dimension = Area({ sq. mt.j - Insulation ;Tempreture:;
) Cm. ’ ~ Thickness ! Difference |
: Side Walls  2x0120.6x48.5) 1.17 30 1 39 :

g Back Panei * 143 x 33 i 0.78 1 30 : 39
| Bottom Floor = 55x4835 | 0267 . 30 | 39 |
; Door __143x35 078 30 39
. Freezer - 1 Dimension Area (sq. mt.) . Insulation | Tempreture
Compartment™ Cm. 1 Thickness @ Difference :
- Side Walls . 2x(22.4 x48.3) 0.21 | 30 A 35
Top Roof . 55x4835 0267 30 55 ;

Insulation Tvpe: Pu Foam

Thermal Conductivity for Foam: 0.0195 W/ mt. C
N L

Thermal Conductivity for Air at -12 at | atm. =0.02367 W.mt. C

Temperature Ditference Retrigerator Compartment: (A7) = 43 -( -4 )=39C

Ambient Temperature = 43 C
Freezer Air Temperature =- 12 C
Refrnigerator Air Temperature = —4 C

Calculation :
Heat Leak For Retnigerator Compartment.

— . 1 + - H
Q. = Osw + Qsr + OQvorrons =Qouey

5



AZMAYESH INDUSTRIAL FACTORIES CO.
Electrical / Gas Home &ppliances

No. 1013, Tehran-nou Ave. . Tehran 17437 Iran, Tel +98 21 741 67 26 . Fax+ 28 21 7410329

B
Q=UA({T:-75) i

u- VO K+ Yl Ky

Where :

U = Heat Resistance Coetficient Factor

Ki = Foam Thermal Conductivity

Kz = Air Thermal Condutivity

X1 = Foam Thickness
Theretore:
1- Q sidewars = [ UA( Ta-Tr) |

Ta= Ambient Temperature
T = refrigerator air Temperature

U=1/(0.030 /0.0195)=0.65W/sqm-C

A= 1.17 Sq. Mt.
a=43 C
Te=+4C

Q sidewais = 0.63 x 1.17 x 39 = 29.66 Watts

! Q sidewaits = 29.66 Watts




AZMAYESH H«TDUST’RI&L FACTORIES CO.
Electrical / Gas Home Appliances

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

[§9)

- (_3 Buck panei { (_j A . T;-l - Tr ) I

Ta = Ambient Temperature

T . f
1= Relngerator air Temperature

U=1/(0.030 /0.0195)=0.65W/sqmC
A= 0.78 Sq. Mt.

a=43C
Te==-4C

Q pack panet = 0,63 ¥ 0.78 x 39 = 20 Watts

Q Back panel — 20Watts

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

Ta= Ambient Temperature
Tr=Refrigerater air Temperature

U=1/(0.030 /0.0195)=0.65W/sqm C
A= 0.78 Sq. Mt.

Ta=43C

Tr=+4C

Q poor = 0.603x0.78x39 =20 Watts

Q Door = 20 W’atts

4 - QBonoxn=[qu(Ta'Tr)]

Ta= Ambient Temperature
Tr = Refrigeratorr air Temperature

U=1/(0.030 /0.0195)=0.65 W' sq.m C
A= 0267 Sq. Mt.



AZMAYESH INDUSTRIAL FACTORIES CO.
Electrical / Qas Home Rppliances

No. 1015, Tehran-nou Ave. . Tehran 17437 Iran, Tel +98 21 741 67 26 . Fax +~ 98 21 741032°

Q Borom = (1.03 X 1.267 x 39 = 6.76 Walts

Q Bowom = 0.70 V‘/YCIITS

Heat Leak Calculation tor Freezer Compartment
D Q’l‘op: I,:LT.-‘ (Ta‘Tf)]

- .
iu= Ambient Temperature

~ o
e T . T ap e
0= o TOQZeT alr v 2mperaiurs

{

U=1 [{.030 00195 =(0.0200.0226701 =012 W' sa.n
A= 0.267 Sq.

T o (Y
ra ;J\,
i -~

fr=-12C

Qo = 0,42 X0.267 x 35 = 6.16 Watts

Qrw=06.16 Warts z

T

’
-
e’
@
[N
3
£
,

—
—-—4
Sy
-
—~—
-3
e
v
PR

Ta= Ambient Temperanure
Tr=Freezer air Temperature

U=1.[(0.030.0.0195 )=¢0.035:0.02367)1 = 0.42 W' sq.m C
A= 3 1 Sq. Mt.

T. 'S
i “

A
a= 43
-12

~

f

Q sidgewais = 0.42 x0.21 x 35 =4.83 Watts



2ZMAYESH INDUSTRIAL FACTORIES CO.
Electrical / Gas Home &ppliances

No. 1013, Tehran-nou Ave. . Tehran 17437 Iran, Tel +98 21 741 67 26 . Fax + 98 21 7410329

i (Q side waie = .83 Watts
L

Toral Freezer Compartment Heat Leak = 0.16 - 4.85= 11

Total Retrigerator Compartment Heat Leak = 29.66 ~ 20 - 6.76 ~ 20 = 76.42W

Total Heat Leaks:

(QTL = (Q{reezer compamnent ™ Q refregerator compartment i1 —-7642 =87.42 watts

Q Total Heat Leaks = 87.42 Watts

b) Product Loads: R

Through our knowledge. experience and facts and figures ot calculation of
more than eight models of Azmavesh products and some Lorestan products we
tound out that calculation of product loads tor each individual model depends
upon many factors that we could menuon brietly as follows:

- Product design;
- Product stvie;
- Company poiicy:;
- - Usetul internal volume:
- Tvpe of evaporator:
- Tvpe of cellar compartment;
- Freezer volume:
- Culture of customer;
- Country of ongin and etc.;

Theretfore considering 40°% to 63% of total heat leaks for total product load
depending on size of model and mternal volume of the product could be reasonabie
and practical to calculate. With respect to this tact we calculate our nroduct load as
follows:

Q Product — ( 40% '[O 65% ) of Q Total Heat Leaks



AZMAYESH INDUSTRIAL FACTORIES CO.
Electrical / Gas Home &ppliances

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

Zroduct load caleulaton tor Fariz Iran Retrigerator Model 1s FIR 11

Product load = 87.42 x 0.6 = 32 Watts

¢) Heat gain through infiltration;
Total heat gain through infiltration ( door opening, and gasket ) are
considered to 20 %» of total heat gain by conducton and heat removed from

products, theretore;

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

Heat gain bv infiltration = 0.2 x ( 87.42 +~ 52,45 ) = 28 Watts

Totai Cooiing Capacity Required for Model FIR 11 are calculated as follows:

QGrand Total = QHeat Leaks — QProduct Loads = Qinﬁltraﬂon

(DGeand Toral = 87.42 + 52.45 - 28 = 168 Watts

QGmnd Total = 1 6 8 Watts

10



AZMAYESH INDUSTRIAL FACTORIES CO.
Electrical / Gas Home &ppliances

No. 10185, Tehran-nou Ave. , Tchran 17437 ran, Tel +98 21 741 67 26 , FFax + 98 21 7410329

Heat L.oad Calculation
Fariz Iran

Upright Freezer Model FIF 13

a) Transmission load calculation

Table VII
Dimensions

Dimension Area (sq. mt.) Insulation

Cm. Thickness
Side Walls 2x(147x51.5) 1.79 50
Back Panel 162 x 51 0.8264 50
Top Roof 51x51.5 0.262 50
Bottom Floor 51 x51.5 0.262 50
Door 147 x 51 0.75 50

Insulation Type: Pu Foam

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

Temperature Difference: (A7) = 43-(-18)y=61 C
Ambient Temperature =43 C

D X

Freezer Mur Temperature = - 18 C

Calculation :

- Q1 = Qsw + Orp + Osorrom + O ToP + OpOOR

Q“_“UA(T‘&-TI‘)




AZMAYESH INDUSTRIAL FACTORIES CO.

No. 1015, Tehran-nou Ave. , T'chran 17437 lran, Tcl +98 21 741 67 26, Fax + 98 21 7410329

_ 1
X /K +X, ) Kyt

Where :
U = Heat Resistance Coefficient Factor
K1 = Foam Thermal Conductivity
X1 = Foam Thickness
Theretore:
1- Q sidewats = [UA(Ta-Tr) ]
Ta= Ambient Temperature
Tt =TFreezer air Temperature
U=1/(0.050 /0.0195)=0.39 W/ sq.m C
A= 179 Sq. Mt.
Ta=43C
Te=-18C
Q siwewars = 0.39x1.79 x 61 = 42.38 Watts
' O sewals = 42.38 Watts
2 - QBackpanel:[UA(Ta-Tf)]

Ta= Ambient Temperaturé
Tt=TFreezer air Temperature
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U=1/(0.030 /0.0195)=039W sqmC
A= 0.826 Sq. Mt.

Ta=43C

Te=-18C

Q Backpanel = 0.39 x0.826 x 61 = 19.65 Watts

Q_ Back panel ™ 19.65 Watts

3- QTOp= [UA(T&’Tf)]

Ta= Ambient Temperature
Tt=Freezer air Temperature

U=1/(0.030 /0.0195)=039W sqmC
A= 0.262 Sq. Mt.

Ta=43C

Te=-18C

Qrop =0.39x0.262 x61 =6.23 Watts

Q o= 6.23 Watts

4 - QBonomz [UA(Ta-Tf)]

Ta= Ambient Temperature

U=1/(0.050 /0.0195)=0.39 W/sq.m C
A = 0.262 5q. ML,

Ta=43C

Tr=-18C

(2 pomom = 039 XD 262 61 =623 Watts
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Q Bottom = 6.23 Waltts

5- QDoor: [UA(T&'Tf)]

Ta= Ambient Temperature
Tt=Freezer air Temperature

U=1/(0.050 /0.0195)=10.39 W/ sq.m C

A= 0.75 Sq. Mt.
Ta=43C
Te=-18C

Q poor =0.39x0.75 x 61 = 17.84 Watts

Q poor = 17.84 Watts

Total Heat Leaks;

Qru=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 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;

¢
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- Company policy;

- Useful internal volume;

- Tvpe of evaporator;

- Tvpe 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% tO 65% ) of Q Total Heat Leaks

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

Product load =93 x 0.40 = 37 Watts

¢) 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 imnfiltration = 0.2 x ( total heat leaks + product loads )

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

Total Coolihg Capacity Required for Model FIF 13 are calculated as follows;

QGrand Total = QHeat Leaks + Product Loads + Qinﬁ]tratjon

s/
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(Grand Torat = 93 - 37 - 26 = 158 Watts

QGrand Total = 1 5 6 Watts
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Fariz Iran

Upright Refrigerator Model FIR 13

a) Transmission load calculation

Table IIX
Dimensions
g Dimension - Area(sq. mt.) = Insulation | Tempreture |
L mpartaient Cm. | ' 1 Thickness | Difference |
! Side Walls 2 x(132.6x33) 1.40 3 39
Back Panel 172 x 34 0.929 33 39
Bottom Floor 34 x33 0.286 33 39
Door 150 x 34 0.81 353 39
Freezer ~ Dimension Area (sq. mt.)  Insulation Tempreture
Compartiment Cm. Thickness | Ditference |
! Side Walls | 2x(19x52) 0.198 | 35 : 535 |
| Top Roof 30 x 34 0.27 3.3 55 ‘

Insulation Tyvpe: Pu Foam

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 Compartment: (ATY = 43 - =4 1Y=39

Ambient lemperature =45 C
Freezer Air Temperature =- 12 C

Calculation -

Heat Leak For Refrigerator Compartment.

O1. = Osw + Orp + Crorrong + nocr
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Total Freezer Compartment Heat Leak = 5.62 + 3.76=9.38

Total Refrigerator Compartment Heat Leak =304 +~ 20.1 + 6.21 + 17.59 =743
W

Total Heat Leaks;

QTL = ereezer compatment Q refregerator compartment = 9.38 + 74.3 = 83.68 watts

Q Total Heat Leaks = 83.68 Watts

b) Product Loads:

Through our knowledge, experience and tacts and tigures of calculation of
more than eight models of Azmayvesh 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:

- Tvpe of evaporator:

- Type of cellar compartment;
- Freezer volume:

- Culture of customer,

- Countrv of origin and etc.

Therefore considering 40% to 65% of total heat leaks for total product load
depending on size of model and mternal 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 :( 409/0 tO 650//0 ) Of Q Total Heat Leaks "

&k
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Q=UA(Ta-T))
U= Y,/ K, + xl K,
Where :
J = Heat Resistance Coetficient Factor

K1 = Foam Thermal Conductivity

Kz = Air Thermal Condutivity

X1 = Foam Thickness
Therefore:
1- Q sigewas = [UA(Ta-Tr) ]

Ta= Ambient Temperature
Tr = refrigerator air Temperature

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

A= 1.40 Sq. Mt.

Q sidewans = 0.337 x 1.40 x 39 = 30.42 Watts

l Q sigewans = 30.42 Watts

j
l
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2.- Q sackpmet = [UA(Ta-Tr) ]

Ta= Ambient Temperature
Tr=Refrigerator air Temperature

U=1/(0.035 /0.0195)=0.557 W/ sqm C
A= 0.929 Sq. Mt.

Ta=43C

Tr=+4C

Q Backpanet = 0.557 x0.929 x 39 = 20.1 Watts

Q Back panel = 20.1 Watts

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

“Ta= Ambient Temperature
Tt =Refrigerator air Temperature

U=1/(0.035 /0.0195)=0.557 W/sqm C
A= 0.81 Sq. Mt.

Ta=43C

Tr=+4C

Q poor =0.5357 x 0.81 x39 = 17.59 Watts

Q poor = 17.39 Watts

4- Qaowm= [UA(Ta-Tr)]

Ta= Ambient Temperature
Tt = Refrigeratorr air Temperature

U=1/(0.035 /0.0195)=10.557 W/ sq.m C
A= 0.286 Sq. Mt.
Ta=43C
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Tr=+4C

Q Boom = 0.557 x 0.286 x 39 = 6.21 Watts

Q Botom = 0.21 Watts

Heat Leak Calculation for Freezer Compartment
1- Qre=[UA(Te-Tr)]

Ta= Ambient Temperature
Tt ="Freezer air Temperature

= 1/[( 0.035./0.0195 )+(0.020/0. 02367)] 0.378 W/ sq.m C
A 0.27 Sq. Mt.
Ta=43C
Tr=-12C

Q1op =0.378 x0.27 x 55 = 5.62 Watts

Q 1= 5.62 Watts

2- Q sidewans = [UA(Ta-Tr)]

Ta= Ambient Temperature
Tf=Freezer air Temperature

U=1/[(0.055/0.0195 »+(0.035/0.02367)] =0.378 W/sqm C
A= 0.181 Sq. Mt. ,
Ta=43C

Te=-12C

Q sidewats = 0.378 x 0.181 x 55 = 5.08 Watts

Q side walls = 3.76 Watts -
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Product load calculauon tor Fanz Iran Retrigerator Model 1s FIR 13:

Product load = 83.68 x 0.6 = 50.21 Watts

¢) Heat gain through infiltration;
Total heat gain through mfiltration ( 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 )

[ ‘ :
i’Heat gain bv nfiltration = 0.2 x{ 83.68 —~ 30.21 y=20.78 Watt

Total Cooimng Capacitv Required for Modei FIR 13 are caiculated as follows:

\JGrand Total = Heat Leaks ~— \(Product Loads — infiltraton

Oerand w1 = 9368 = $0.21 = 26,72 = 161 Wase

' QGmndTotal = 161 wats l
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Gadook

Upright Refrigerator & Freezer Model RF - 350

a) Transmission load calculation

Table X
Dimensions
Dimension Area (sq. mt.) | Insulation | Tempreture
sompariment Cm. Thickness | Difference |

Side Walls 2x(127x615) 1.562 35 39
Back Panel 142 x 53 0.75 i 35 39
Bottom Floor 53x61.5 0.326 | 35 39
Door 127 x 53 0.673 l 35 39

Dimension Area (sq. mt.) | Insulation | Tempreture

mpa Cm. Thickness | Difference
Side Walls P 2x(35x40) 0.28 50 61
Back Panel 35x50 0.175 50 61
Top Roof 50 x 40 0.2 50 61
Door 35x50 0.175 50 61

Insulation Type: Pu Foam

Thermal Conductivity for Foam: 0.0195 W/ mt. C

Temperature Difference Refrigerator Compartment: (AT)= 43 -(+4)=39C

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

Refrigerator Air Temperature =

+4 C

P N T e e
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Calculation :

Heat Leak For Refrigerator Compartment.

Qm = Qsw + Qpp + QporToM *+ DOOR

Q=UA(T.-T")
_ 1
X K+ X,/ K+
Where :
U = Heat Resistance Coefficient Factor
K1 = Foam Thermal Conductivity
X1 = Foam Thickness
Therefore:
1- Q sidewats = [ UA( Ta-Tr) ]

Ta= Ambient Temperature
Tr = refrigerator air Temperature

U=1/(0.035/0.0195 )=0.557 W/ sq.m C
A= 1562 Sq. Mt.

Ta=43C

Tr=+4C

Q sigewanis = 0.557 x 1.562 x 39 = 33.93 Watts
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Q sidewans = 33.93 Watts

2- QBa‘cl‘:pam:I= [UA(Ta-Tr)}

Ta= Ambient Temperature
Tr=Refrigerator air Temperature

U=1/(0.035 /0.0195)=10.557W/sq.m C
A= 0.75 Sq. Mt.
Ta=43C

r=+4C

Q Back panel = 0.557x0.75 x39 =16.29 Watts

Q Back panel = 16.29 Watts

3. Quoor= [UA(Ta-Tr)]

Ta= Ambient Temperature
Tr = Refrigerator air Temperature

U=1/(0.035 /0.0195)=0.557 W/ sqm C
A= 0.673 Sq. Mt.

Ta=43C

Tr=+4C

Q por =0.557 x0.673 x39 = 14.61 Watts

Q Door = 14.61 Watts

4 - QBonom": [UA(Ta-Tr)] -

Ta= Ambient Temperature
Tr = Refrigeratorr air Temperature -

- 6%
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U=1/(0.035 /0.0195)=0.557 W/ sq.m C
A= 0.326 Sq. Mt.

Ta=43C

Tr=+4C

Q Botom = 0.326 x 0.326 x 39 = 7.08 Watts

Q Botom = 7.08 Watts

Heat Leak Calculation for Freezer Compartment
1- Qrop=[UA(Ta-Tt)]

Ta= Ambient Temperature
Tt=Freezer air Temperature

U=1/(0.050/0.0195 )= 0.39 W/ sq.m C
A= 0.2 Sq. Mt.

Te=43C

Te=-18C

Qrp =0.39%x0.2x61 =476 Watts

Q tp=4.76 Watts

2- Q sidewatts = [UA( Ta-Ts) ]

Ta= Ambient Temperature
Tt=TFreezer air Temperature

U=1/(0.050/0.0195 )= 0.39 W/ sqm C
A= 0.28 Sq. Mt.

Ta=43C

Tr=-18C

S v C . .
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Q sigewans = 0.39 x0.28 x 61 = 6.66 Watts

Q side walls = 6.66 Watts

3- QBmkpml; [UA(Ta‘Tf)]

Ta= Ambient Temperature
Tt="Freezer air Temperature

U=1/(0.050 /0.0195)=0.39 W/sq.m C
A= 0.175 Sq. Mt.

Ta=43C

Tt =-18C

Q Backpanet = 0.39x0.175 x 61 = 4.16 Watts

Q Back panel — 4.16 Watts

4 - Qo= [UA(Ta-Tr) ]

Ta= Ambient Temperature
Tt="Freezer air Temperature

U=1/(0.050 /0.0195)=0.39 W/sqm C
A= 0.175 Sq. Mt.

Tae=43C

Te=-18C

Q poer =0.39x0.175 x 61 =4.76 Watts

Q poor=4.16 Watts
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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 + 476 + 4.16 = 1974 W

Total Heat Leaks;

QTL= Qﬁ'eezercompatment + Q refrigerator compartment = 1974 +71.37 =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 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% to 65% of total heat leaks for total product load
depending on size of model and internal volume of the produdt 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

A TN AR Y b L s At T TN N e
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Product loac calculation for Gadook Retrigerator Freezer Model Rt-350 1s:

Product load =91.1 x0.60 = 34.66 Watts

¢) 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 tfrom

products, therefore;

Heat gain by mfiltration = 0.2 x ( total heat leaks + product loads )

Heat gain by infiltration = 0.2 x (91.1 + 34.66 ) = 29.15 Watts

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

QGmnd Total = QHeat Leaks + QProduct Loads + anmtrauon

(Grand Totat = 91.1 + 54.66 + 29.15 = 174.9 Watts

(Qcrand Tom = 175 Watts
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{zadook

Upright Refrigerator Model R- 280

a) Transmission load calculation

Table XI
Dimensions
Dimension . Area (sq. mt.) . Insulation , Tempretu}e—: .
B L Cm. § Thickness | Difference
L b1de Walls  2x(131x59.5) | 1.36 53 39
. Back Panel 180 x49 0.882 53 39
. BottomFloor | 49x595 0.29 35 ; 39
| Door ; 165 49 | 0.808 33 ‘ 39 |
" Freeger - | Dimension - Area(sq. mt.) . [nsulation ' Tempreture
: Compartmen e Cm. i + Thickness ! Difference
Side Walls  ©  2x(23x30) .  0.138 . 35 | 53
Top Roof | 44x30 0132 | 55 55

Insulation Type: Pu Foam

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

Temperature Ditference Refrigerator Compartment: (A7) = 43 -(+4)=39C
Ambient Temperature = 43 C
Freezer Air Temperature =- 12 C

. Retnigerator Air Temperature = ~4 C

Calculation ;

Heat Leak For Refrigerator Compartment.

O =0sw +0Orpr + QDOLTO\[ + DOOR
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 Q=UA(T.-To

S

U= :
X, K~ X, K

Where :

U = Heat Resistance Coefficient Factor

K1 = Foam Thermal Conductivity

X2 = Air Thermal Condutivity

X1 = Foam Thickness
Theretore:
1- ' Q sigewats = [ UA( Ta-Tr) ]

Ta= Ambient Temperature
Tt = refrigerator air Temperature

U=1/(0.055 /0.0195)=0.334543 W/ sq.m C
A= 1.56 Sq. Mt.

Ta=43C

Tr=+4C

Q sigewans = 0.3543543 x 1.56 x 39 = 21.57 Watts -

Q sidewas = 21.57Watts
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2 - (2 sackpanei = [ A ( Ta-Tr )}

Ta= Ambient Temperature
Te=Retrigerator air Temperature

U=1/(0.055 /0.0195)=0.3545 W/sq.m C
A= 0.882 Sq. Mt.

Ta =43 C

Te=+4C

(Q Backpanet = 0.3545 x 0.882 x 39 = 12.2 Watts

Q Backpanet = 12.2 Watts

|

3— QDoor= [UA(TB'TI‘)]

Ta= Ambient Temperature
Tt = Refrigerator air Temperature

U=1/(0.055 /0.0195)=0.3545 W/ sq.m C
A= 0.808 Sq. Mt.

Ta=43C

T:=+4C

Q por =0.3543 x0.808 x 39 = 11.7Watts

Q peor = 11.7 Watts

4 - QBo(rom:[UlA&(Ta’Tr)}

Ta= Ambient Temperature
Tr = Refrigeratort air Temperature

U=1/(0.055 /0.0195)=0.3545 W sqm C
A= 0.29 Sq. Mt. )
Ta=43 C ,
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Tr=-4C

Q sosow = 0.3545 x 0.29 x 39 = 4 Warts

Q Bowom = 4 Watts

Heat Leak Calculation tor Freezer Compartment
l- Qrop= [UA( Ta-Te) 1]

Ta= Ambient Temperature
Tt =Freezer air Temperature

U=1/[(0.053530.0195 )+(0.020/0.02367)} = 0.2727 W/ sq.m C
A= 0.132 Sq. Mt.
Te=-12C

Q1w =0.2727 x0.132 x 55 = 1.98 Watts

Q Top = 1.98 Watts

2 - A QSidewalls’—‘k[UA(Ta'Tf)}

Ta= Ambient Temperature
Tt = Freezer air Temperature

U=1"'[(0.0550.0195 }+(0.035/0.02367)] = 0.2326 W/ sq.m C
A= 0.138 Sq. Mt. ‘

Ta=43C

Tr=-12C

Q sidewats = 0.2326 x0.138 x 55 = 1.76 Watts

Q side waits = 3.33 Watts
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rotal Freezer Compartment Heat Leak = 1.76 - 1.98 = 3.74

Total Retrigerator Compartment Heat Leak =21.37 - 122 -4 - 11.7=495 W

Total Heat Leaks:

QTL = Qﬁ"cezer compatment + Q refregerator compartment — 3.74 + 495 =332 watts

0 Total Heat Leaks = J3.
A

b) Product L oads:

Through our knowledge, experience and facts and figures of calculation of
more than eight modeis of Azmayesh products and some Lorestan products we
tound out that calculation of product loads for each individual model depends
upon many factors that we could mention brietly as follows:

- Product design;

- Product style;

- Company policy;

- Usetul internal volume;

- Type of evaporator; ‘

- Type of cellar compartment:
- Freezer volume;

- Culture of customer;

- Country of origin and etc.;

Theretore considering 40% to 63% of total heat leaks for total product load
depending on size ot 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
tollows: '

Q Product :( 409/0 tO 650/0 ) of Q Total Heat Leaks
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Product load calculation tor Gadook Retrigerator Model R-280 s:

Productload =332 x0.40 =21.3 Watts

¢) 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. theretore:

Heat gain by infiltration = 0.2 x ( total heat leaks ~ product ‘oads )

Heat gain by infiltration = 0.2 x( 332 + 21.3 ) = 14.9 Watts

Total Cooling Capacity Required for Model R-280 are caiculated as foliows;

QGrand Total = QHeat Leaks T QProduct Loads + Qmﬂltmtjon

~ . .
\\}Grand Total = 332 + 21.3 + 14,90 =89 4 Watts

QGmnd Total = 89.4 Watts

7
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Heat Load Calculation

Gadook

Upright Freezer Model FUZ80

1) Transmission load calculation

Table XIII
Dimensions
Dimension . Areaf{sq. mt) Insulation
LR T Cm. | j Thickness
Side Walls 2 x(1234x39.5) 1.83 33
Back Panel l 154 x 49 5 0.73 33 ;
Top Roof : 49 %395 ; 0.3 35
{ _ Bottom Floor 49 x39.5 : 0.3 35 i
i Door 134 x 49 0.75 55 }

Insulation Tvpe: Pu Foam

CP. Foam Thermal ’Conductivityt 0.0195 W mt.C

Temperature Ditference: (AT)= 43-(-18)=61C
Ambient Temperature =43 C
Freezer Air Temperature =- 18 C

Calculation :
Ot = Osw + Orp + OporTon + O Tor + Opoor

Q=UA(T.-T)
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—

Where :
U = Heat Resistance Coetficient Factor
K = Foam Thermal Conductivity
X1 = Foam Thickness
Theretore:
1- Q sidewats = [ UA ( Ta-Tr) ]
Ta=Ambient Temperature
Tr=Freezer air Temperarure
U=1/(0.055 /0.0195)=0.3545 W/ sq.m C
A= 1.83 Sq. Mt.
Ta=43C
Tr=-18C
Q sigewsits = 0.3345 x 1.83 x 61 = 39.57 Watts
Q sicewaits = 39.57 Waltts
2- QBackpanel: [UA(Ta'Tf)}

Ta= Ambient Temperature
Tr=TFreezer air Temperature

12
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U= 0003 /00193 1 =03343 W sqm C
A= 1.735q Mt

Ta=43C

Tr=-18C

Q sackpanet = 0.3545 ¥ 0.75 < 61 = 16.2 Watts

—+

i
E Q Zack panei ~ 16.2 Watts
{

3- QTon:{YTA(T"“T?"}-_;
Ta=Ambient Temperature
Tt=Freezer air Temperature
U= 1/( 0.053 /0.0195 y=10.3545 WisqmC
A= 0.3 Sq. Mt.
Ta=d3C
Tr=-18C

Q1o =0.3545x0.3x61 =6.5 Watts
Top = 6.5 Watts
4 - Qsoom= [UA(Ta-Tr)]

Ta= Ambient Temperature
Tt=Freezer air Temperature

U=1/(0.0355 /0.0195)=0.3545 W' sqm C
A= 0.3 Sq. Mt

Ta=43C

Te=-18C

Q 8orom = 0.3 x0.3345 x 61 = 6.49 Watts
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1 |
i Q) Bottom = (.49 W.(ltts ‘

J

3. QDoor: [UA(Ta'Tf)]

Ta= Ambient Temperature
Tt=Freezer air Temperature

U=1/(0.055 /0.0195 )=0.35435 W/ sq.m C
A= 0.758qg. Mt.

Ta=43C

Te=-18C

Q poor = 0.3545 % 0.75 x 61 = 16.22 Watts

Q Door = 10.22 Watts

Total Heat Leaks;

QrL=39.57 + 162 +6.49 + 6.5 + 16.22 = 86.5 watts

Q Total Heat Leaks = 85 Watts

b) Product Loads:

Through our knowledge, experience and facts and figures of calculation of
more than eight models ot Azmavesh 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 brietly as tollows:

- Product design:
- Product stvle:
- Company policy;
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- Jsetul internal volume:

- Type of evaporator,

- Tvpe of ceilar compartment:
- Freezer volume:

- Culture of customer;

- Country ot origin and etc.;

Therefore considering 40%% to 63% of total heat leaks for total product load
depending on size of model and internal volume of the product could be reasonable

and praciical to calcuiate. With respect to this fact we calculate our product load as
follows;

Q Product — ( 40% tO 6501/2) ) Of Q Totat Heat Leaks

Product load calculation for Gadook Model FU 280 1s:

Product load = 83 x 0.40 = 34 Watts

¢) Heat gain through infiltration;
Total heat gain through infiltration { door opening, and gasket ) are”
considered to 20 % of total heat gain bv conduction and heat removed trom

products, theretore;

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

Heat gain by infiltration = 0.2 x{ 85 ~ 34 ) = 24 Watts
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Total Cooling Capacity Required tor Model FU280 are calculated as follows:

QGrand Total = QHeat Leaks — QPmduct Loads — anﬂltrauon

QGmnd Total =85+ 34 — 24 = 148 Watts

QGrand Total = 1 43 Watts

16
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Refrigeration Load Calculation

Lorestan

Upright Freezer Model UFM 13

a) Transmission load calculation

Table 1
Dimensions

Dimension Area (sq. mt.) | Insulation

Cm. , Thickness
Side Walls 2 x (137x60.3) 1.65 ' 55
Back Panel 137x68.2 0.934 | 65
TopRoof |  68.2x683 041 ' 55
Bottom Floor | 682 x64.2 0.438 60
Door 138 x 68 0.938 ‘L 47

Insulation Type: Pu Foam

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

Temperature Difference: (AT)= 43 -(-18)=61C
Ambient Temperature =43 C
Freezer Air Temperature =- 18 C

Calculation :

Ot = Qsw + Opp + Oporrom + Q top + OQpoor
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Om = Osw + Opp + OsorToM + Q ToP + ODOOR
Q=UA(T.-T)

- 1
X, /K + X,/ Ky+........
Where :
U = Heat Resistance Coefficient Factor
Ki = Foam Thermal Conductivity
X1 = Foam Thickness
Therefore:

1-

Q sidewats = [UA(Ta-Te)]

Ta = Ambient Temperature
Tt ="Freezer air Temperature

-1/(0055 /0.0195)= 0354545\7\”aqm C

= 1.65 Sq. Mt.
Ta—43C
Te=-18C

Q sizewats = 0.354545 x 1.65 x 61 = 35.68 Watts

Q sidewaits = 35.68 Watts

13
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2 - Q Backpmet = [ UA (Ta-Tr) ]

Ta= Ambient Temperature
Tt="Freezer air Temperature

U=1/(0.065 /0.0195)=0.3 W/sqm 1C
A= 0.934 Sq. Mt.

Te=43C

Te=-18C

Q Backpanet = 0.3 X 0.934 x 61 = 17.09 Watts

Q Back panel = 17.09 Watts

3- Qo= [UA(Ta-Te)]

Ta= Ambient Temperature
Ttf="Freezer air Temperature

U=1/(0.055 /0.0195)=0.354545 W/sqm C
A= 041 Sq. Mt.

Ta=43C

Tr=-18C

Q 1op = 0354545 x0.41 x 61 = 8.87 Watts

Q Top = 8.87 Watts

4 - (gBottom‘= [UA(T&‘Tf)]

Ta= Ambient Temperature
Tf=TFreezer air Temperature

U=1/(0.060 /0.0195)=0.325W/sqm C
A= 0.438 Sq. Mt.
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Ta=43C
Te=-18C

Q Borom = 0.325 x0.438 x 61 = 8.68 Watts

Bottom = 868 Watts

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

Ta=Ambient Temperature
Tt=TFreezer air Temperature

U=1/(0.047 /0.0195)=0.4148 W/sqm C
A= 041 Sq. Mt.

Ta=43C

Te=-18C

Q poor =0.4148 x 0.938 x 61 = 23.74 Watts

poor = 23.74 Watts

Total Heat Leaks;

QrL=35.68 +17.09 + 8.87 + 8.68 + 23.73 = 94 watts

Q Total Heat Leaks = 94 Watts

5
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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
tound 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% 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 650/0 ) of Q Total Heat Leaks

Product load calculation for Lorestan Freezer Model is;

Product load = 94 x 0.40 = 37.6 Watts

¢) 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, theretore;

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

/6
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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 + Qmmtrauon

(DGrand Total = 94 + 37.6 + 26.4 = 158 Watts

QGrand Totl = 198 Watts

17
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Lorestan

Upright Refrigerator Model ROM 13

a) Transmission load calculation

Table II
Dimensions

Dimension | Area(sq. mt.) | Insulation | Tempreture

: Cm. ', J Thickness | Ditference
Side Walls 2 x (104x60.3) 1.254 l 55 39
Back Panel 137x682 0934 | 65 39
Bottom Floor | 682x64.2 0.438 .60 39
Door . 138 x68 0.938 47 39

: Dimension Area (sq. mt.) | Insulation | Tempreture

€ i Cm. Thickness | Difference
Slde Walls L 2x(33x60.3) 0.397 : 55 55
Top Roof | 68.2x60.3 0.41 ! 55 55

Insulation Type: Pu Foam

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

Temperature Difference Refrigerator Compartment: (AT)= 43 -( +4 )=39C
Ambient Temperature =43 C

Freezer Air Temperature =- 12 C
Retrnigerator Air Temperature = +4 C

Calculation :

Heat Leak For Refrigerator Compartment.

Ot = Osw + Osp + OporToM + DOOR
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Q=UA(T.-T:)
_ 1
X K+ Xy Kyt
Where :
U = Heat Resistance Coefficient Factor
K1 = Foam Thermal Conductivity
K2 = Air Thermal Conduttvity
X1 = Foam Thickness
Therefore:
1- Q sigewants = [UA(Ta-Tr) ]

Ta= Ambient Temperature
Tr = refrigerator air Temperature

U=1/(0.055 /0.0195)=0.354545 W/ sq.m C
A= 1254 Sq. Mt.

Ta=43C

Te=+4C

Q sigewas = 0.354545 x 1.254 x39 = 17.33 Watts

Q sidewats = 17.33 Watts
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2- QBackpanel: (UA(Ta'Tr)]

Ta= Ambient Temperature
Tr=Refrigerator air Temperature

U=1/(0.065 /0.0195)=03 W/sqmC
A= 0.934 Sq. Mt.

a=43 C
Tr=+4C

Q Backpanet = 0.3 X 0.934 x 39 = 10.92 Watts

Q Back panel — 10.92 Watts

3- QDoor= [UA(T&-TI)]

Ta= Ambient Temperature
Tr = Refrigerator air Temperature

U=1/(0.047 /0.0195)=0.4148 W/sq.m C
A= 0.938 Sq. Mt.

a=43 C
Te=+4C

Q poor =0.4148 x 0.938 x 39 = 15.2 Watts

Q poor = 15.2 Watts

4 - QBottom: [UA(Ta-Tr)]

Ta= Ambient Temperature
Tr = Refrigeratorr air Temperature

U=1/(0.060 /0.0195)=0.325 W/sq.m C
A= 0.438 Sq. M.
a=43 C
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Tr=+4C

Q Botom = 0.325 x 0.438 x 39 = 5.55 Watts

Q Bottom = 5.55 Watts

Heat Leak Calculation for Freezer Compartment
1- Qre= [UA(Ta-Tr)]

Ta= Ambient Temperature
Tt =Freezer air Temperature

=1/[(0.055/0.0195 )+(0.020/0.02367)] = 0.2727 W/ sq.m C
A 0.41 Sq. Mt.
Ta=43C
Te=-12C

Qrep =0.2727 x0.41 x55=6.15 Watts

Q Top = 6.15 Watts

2- Q sidewats = [UA(Ta-Tr) ]

Ta= Ambient Temperature
Tt =Freezer air Temperature

=1/[(0.055/0.0195 )+(0.035/0.02367)] = 0.2326 W/ sq.m C
A 0.397 Sq. Mt.
Ta=43C
Te=-12C

Q sidewas = 0.2326 x 0.397 x 55 = 5.08 Watts

Q Side walls = . 08 Watts

D)
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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 W

Total Heat Leaks;

QTL = Qﬁ'eezer compatment 1 Q refregerator compartment — 11.22 + 49 = 60.22 watts

Q Total Heat Leaks = 00.22 Watts

b) Product Loads:

Through our knowledge, expenience and tacts and figures of calculation of
more than eight models of Azmayesh products and some Lorestan products we
tound 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.;

Theretore 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% tO 65% ) of Q Total Heat Leaks

2 7}
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Product load calculation for Lorestan Refrigerator Model is ROM 13;

Product load = 60.22 x 0.66 = 39.74 Watts

¢) 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 ( 60.22 + 39.74 ) = 20 Watts

Total Cooling Capacity Required for Model ROM 13 are calculated as follows;

QGrand Total = QHeat Leaks + QProduct Loads Qinfﬂtraﬁon

(rand Totar = 60.22 + 39.74 + 20 = 120 Watts

1~
QGrand Total = | 2 O Watts
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Lorestan

Upright Refrigerator & Freezer Model RAT 12

a) Transmission load calculation

Table III
Dimensions

Dimension Area (sq. mt.) | Insulation Tempreture

Cm. | Thickness | Difference
Side Walls C 2 x(99.5%60.3) 1.19 ! 55 39
Back Panel | 99.5x682 0.67 65 39
Bottom Floor @ 682x642 | 0.44 60 39
96 x 68 ; 0.635 | 47 39

Dimension | Area(sq. mt.) | Insulation | Tempreture

Compartment Cm. | Thickness | Difference
Side Walls | 2x(37.5x%60.3) 0.45 | 55 61
Back Panel |  37.5x68.2 0.26 . 65 61
Top Roof 68.2x60.3 0.41 B 35 61
Door % 39.5x68 0.27 | 47 61

Insulation Type: Pu Foam

Thermal Conductivity for Foam: 0.0195 W/ mt. C

Temperature Ditference Refrigerator Compartment: (AT)= 43 - (=4 )=39C

Ambient Temperature =43 C
Freezer Aur Temperature =- 18 C
Refrigerator Air Temperature = +4 C

2
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Calculation :

Heat I.eak For Refrigerator Compartment.

Q1 = Qsw + Qpp + QBorToM + DOOR

QzUA(Ta-Tr)

_ 1
X, /K + X,/ Ky,

Where :
U = Heat Resistance Coefficient Factor
K1 = Foam Thermal Conductivity
X1 = Foam Thickness

Therefore:

1- Q sigewas = [ UA(Ta-Tr)]

Ta= Ambient Temperature
Tt = refrigerator air Temperature

U=1/(0.055 /0.0195)=0.354545 W/ sq.m C
A= 1.19 Sq. Mt.

Ta=43C

Te=+4C

Q sidewas = 0.354545 x 1.19 x 39 = 16.45 Watts
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Q sidewaits = 17.33 Watts

2- QBan:kpaneIz [UA(Ta"TI’)]

Ta= Ambient Temperature
Tr= Refrigerator air Temperature

U=1/(0.065 /0.0195)=03 W/sqm C
A= 0.67 Sq. Mt.

Ta=43C

Tr=+4C

Q Back panel = 0.3 x0.67x39="7.84 Watts

Q Back pagel = 7.84 Watts

3- QDOO:': [UA(TB"TI)]

Ta= Ambient Temperature
Tr=Refrigerator air Temperature

U=1/(0.047 /0.0195)=0.4148 W/ sqm C

A= 0.65Sq. Mt.
Ta=43C
Te=-4C

Q poor = 0.4148 ¥ 0.65 x 39 = 10.5 Watts

Q Door = 135.2 Watts

4 - | QBot!om= [UA(Ta"TI)]

Ta= Ambient Temperature
Tr = Refrigeratorr air Temperature
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U=1/(0.060 /0.0195)=0.325 W/sq.m C
A= 0.44 Sq. Mt.

Ta=43C

Tr=+4C

Q Botom = 0.325 x0.44 x 39 = 5.57 Watts

Q Bottom = J.55 Watts

Heat Leak Calculation for Freezer Compartment
!- QTop: [UA(Ta‘Tf)]

Ta=Ambient Temperature
Tt =Freezer air Temperature

U=1/(0.055/0.0195)=0.3545 W/sqm C
A= 041 Sq. Mt.

Ta=43C

Te=-18C

Q 1 = 03545 x 0.41 x 61 = 8.87 Watts

Q Top = 6.15 Watts

2. Q sidewats = [UA (Ta-Tr) ]

Ta= Ambient Temperature
Tt =Freezer air Temperature

U=1,(0.055/0.0195 )=0.3545 W/ sqm C
A= 045 Sq. Mt.

Ta= 43 C

Tr=-18C
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Q sidewans = 0.3545 x0.45 x61 =9.73 Watts

Q sigewass = 9.73 Watts

3- QBa.ckpanelz[UA(Ta'Tf)]

Ta= Ambient Temperature
Tt =rFreezer air Temperature

U=1/(0.065 /0.0195)=03 W/sqmC
A= 0.26 Sq. Mt.

Ta=43C

Tr=-18C

Q Backpanel = 0.3 X 0.26 x 61 = 4.76 Watts

Q Back panel — 4.76 Watts

4 - QDoorz{UA(Ta'Tr)]

Ta= Ambient Temperature
Tt=Freezer air Temperature

U=1/(0.047 /0.0195)=0.4148 W/sq.m C
A= 0.27 Sq. Mt.

Ta=43C

Te=-18C

Q poor =0.4148 x0.27 x 61 = 10.5 Watts

Q Door = 135.2 Watts
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Total Refrigerator Compartment Heat Leak = 17.33 + 7.84 + 5.57 +10.5=4124 -

Total Freezer Compartment Heat Leak = 9.73 + 4.76 + 8.87 + 6.83 =30.19 W

Total Heat Leaks;

QTL = Qﬁveez.ercompatment + Q refrigerator compartment = 30.19 + 41.24 =71 .43 watts

Q Total Heat Leaks = /1.43 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% 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
tollows;

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

29
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Product load calculation for Lorestan Refrigerator Freezer Model RTA 12is;

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 % of total heat gain bv conduction and hect ~emoved 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 Watty

Total Cooling Capacity Required for Model RTA 12 are calculated as follows;

QGrand Total = QHeat Leaks + QPmduct Loads + Qinﬂltradon

(DGrand Tott = 71.33 + 42.8 + 22.83 = 137 Watts

QGrand Total = 1 3 7 Watts
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Lorestan

Upright Freezer Model UFM 10

a) Transmission load calculation

Table IV
Dimensions
Dimension i Area(sq. mt) Insulation
St Cm. | Thickness
Side Walls | 2x(107x%60.3) 1.29 55

. Back Panels | 95 x 68.2 ’ 0.6479 | 65 ‘:
.~ _TopRoof | 682x60.3 0.4112 | 55 j
' Bottom Floor | 682x642 | 0.438 | 60 B
‘ Door 1 13868 0.938 47 !

Insulation Type: Pu Foam

Thermal Conductivity: 0.0195 W mt. /Sq. Mt. C

Temperature Ditference: (A7) = 43 -(-18)=61C

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

Calculation :
O1e = Osw + Orp + Oporrom + O 1or + Opnoor

Q=UA(T.-T)
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Q Back panel = 11.86 Watts

3- Top = [UA(Ta"Tf)]

Ta=Ambient Temperature
Tt=Freezer air Temperature

U=1/(0.055 /0.0195)=10.354545 W/ sq.m C

A= 0.41 Sq. Mt.
Ta=43C
Te=-18C

Q 1op = 0.354545 x 0.41 x 61 = 8.87 Watts

Q Top — 8.87 Watts

4 - QBonom= [UA(Ta'Tf)]

Ta= Ambient Temperature
Tt =Freezer air Temperature

U=1/(0.060 /0.0195)=0.325 W/ sq.m C
A= 0.438 Sq. Mt.

Ta=43C

Tr=-18C

Q Botom = 0.325 x 0.438 x 61 = 8.68 Watts

Q Botom = &.68 Watts

v\)\\
Y -l
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5- Quoor= [UA(Ta-Ts)]

Ta= Ambient Temperature
Tt=Freezer air Temperature

U=1/(0.047 /0.0195)=0.4148 W/ sqm C
A= 0.7344Sq. Mt.

Ta =43 C

Tr=-18C

Q poor =0.4148 x0.7344 x 61 = 18.58 Watts

Q poor = 18.58 Watts

Total Heat Leaks;

QL =27.89 +11.86 + 8.87 + 8.68 + 18.58 = 75.88 watts

Q Total Heat Leaks = 76 Watts

b) Product [oads:

Through our knowledge, experience and tacts and figures ot caiculation of
more than eight models ot Azmavesh products and some Lorestan products we
found out that calculation ot product loads tor 2ach mdividual medel depends
upon many factors that we could mention briefly as follows:

- Product design;

- Product style;

- Company policy;

- Usetul internal volume:

- Tvpe of evaporator:

- Type of cellar compartment:
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- Freezer volume;
- Culture of customer;
- Country of origin and etc.;

Theretore 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% tO 65% ) of Q Total Heat Leaks

Product load calculation for Lorestan Freezer Model UFM 10 1s;

Product load = 76 x 0.40 = 30 Watts

¢) 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, theretore;

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

Heat gain by mtfiltration = 0.2 x( 76 + 30 ) = 21.3Watts

Total Cooling Capacity Required for Model UFM 10 are calculated as follows;

QGrand Total — QHeat Leaks T QProduct Loads + anﬁ]tration

'/,—\. - b D N
\Grand Total = 76 + 30 - 21.3=127.3 Watts

QGmnd Total = 127 Watts

3



AZMAYESH INDUSTRIAL FACTORIES CO.
Electrical / Gas Home Appliances

No. 1015, Tehran-nou Ave. , Tehran 17437 lran, Tel +98 21 741 67 26 , IFax + 98 21 7410329

Lorestan

Upright Refrigerator Model ROM 10

a) Transmission load calculation

Table V
Dimensions
Dimension | Area(sq. mt.) | Insulation | Tempreture
Compartment ¢ Cm. | . Thickness : Difference
Side Walls ¢ 2x(86x60.3) 1.037 55 139
Back Panel © 95x682 | 0.648 65 | 39
Bottom Floor | 682x642 0438 . 60 i 39
Door : 108 x 68 0.7344 ' 47 | 39
e Dimension f Area (sq. mt.) | Insulation | Tempreture
Compartmen Cm. i Thickness i Ditference
i Side Walls 2x(21x60.3) 0.2532 55 55
TopRoof | 682x60.3 . 0.41 55 53

Insulation Type: Pu Foam

Thermal Conductivity for Foam: 0.0i95 W/ mt. C
Thermal Conductivity for Air at -12 at 1 atm. =0.02367 W/mt. C

Temperature Difference Refrigerater Compartment: (A7) = 43 -( =4 )y=39C

Ambient Temperature = 45 C
Freezer Air Temperature =- 12 C
Refrigerator Air Temperature = +4 C

Calculation :

Heat Leak For Refrigerator Compartment.

Q= Osw + Opp + OpoTIOM + DOOR
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Q=UA(T.-T:)
v= X, K1+Xi/K2+ ........
Where :
U = Heat Resistance Coefficient Factor
K1 = Foam Thermal Conductivity
K2 = Air Thermal Condutivity
‘X1 = Foam Thickness
Theretore:
1- Q sigewas = [UA(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.

T. =43 C

Tr=+-4C

Q sidewais = 0.334343 x 1.037 x 39 = 14.53 Watts

Q sidewans = 14.33 Watts
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2- QBackpanelz[UA(Ta'Tr)]

Ta= Ambient Temperature
Tr=Refrigerator air Temperature

U=1/(0.065 /0.0195)=0.3 W/sq.m C
A= 0.648 Sq. Mt.

Ta=43C

Tr=+4C

Q Backpamet = 0.3 X 0.648 x 39 = 7.6 Watts

Q Back panel = 7.6 Watts

3.. QDoor= [UA(Ta-Tr)]

Ta= Ambient Temperature
Tr = Refrigerator air Temperature

U=1/(0.047 /0.0195)=04148 W. 35q.m C
A= 0.7344 Sq. Mt.

Ta=43C

Tr=+4C

Q poor = 0.4148 x 0.7344 x 39 = 11.9Watts

Q peor = 11.9 Watts !

4 - QBottom= [UA(Ta'Tr)]

Ta=Ambics, "o oo

T = Refrigeratorr air Temperature

U=1/(0060 /00195)=0325W sq.mC
A = 0,438 Sq. Mt

AR I
ta T D o
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Tr=+4C

Q Bowom = 0.325 x 0.438 x 39 = 5.55 Watts

Q Botom = .33 Watts

Heat Leak Calculation for Freezer Compartment
1- QTopz{UA(Ta'Tf)]

Ta= Ambient Temperature
Tt=Freezer air Temperature

U=1/[(0.055/0.0195 )+(0.020/0.02367)] = 0.2727 W' sqm C

A= 041 Sq. Mt.
Ti=-12C

oo = 0.2727 x0.41 x 35 =6.15 Watts

Q Top — 6.13 Watts

2 - Qsidewaﬂsz [UA(Ta'Tt)]

Ta= Ambient Temperature

Te=Freezer air Tomparaturs

[1=1"0(0.055/0.0195 »(0.0350.02367)] = 0.2326 W sq.m C
PR RO TO R ¢

Ta=43C

Tx:-}ZC

Q sidewats = 0.2326 x 0.2532 x 55 = 3.33 Watts

1
!

U sidewails = 3,00 wWaills
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Total Freezer Compartment Heat Leak = 6.15 + 3.33 =9.48

Total Refrigerator Compartment Heat Leak = 1433 + 7.6 + 535+ 11.9=394 W

Total Heat Leaks;

QTL = Qﬁ'eezer compament Q refregerator compartment — 11.22 +39.4 = 350.62 watts

Q Total Heat Leaks = 40.62 Watts

by Product L.oads:

Through our knowledge, experience and facts and tigures of calculation of
more than eight models of Azmayesh products and some Lorestan products we
tound 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;

- Usetul internal volume;

- Type of evaporator;

- Type of cellar compartment;
- Freezer volume:

ol ul Sdoneniet

- Country of origin and etc.:

L heretore 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 caleulate. With respect to this fact we calculate our product load as
follows;

Q Product ( 400/0 tO 650/0 ) Of Q Total Heat Leaks
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Product load calculation for Lorestan Retrigerator Model ROM 10 1s;

Product load = 40.62 x 0.60 = 24 .8 Watts

¢) Heat gain through infiltration;
Total heat gam through infiltration ( door opening. and gasket ) are
considered to 20 % of total heat gain bv conduction and heat removed from

products, theretore;

Heat gain by intiltration = 0.2 x ( total heat leaks + product loads )

Heat gain by intiitration = 0.2 x( 40.62 ~ 24.8 )= 13.1 Watts

Total Cooling Capacity Required for Model ROM 10 are calculated as follows;

QGrand Total = QHeat Leaks + QProduct Loads + anmtradon

(DGrand Torat = 40.62 ~ 24.8 = 13.1 = 78.52 Watts

QGmnd Total = 79 Watts
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Lorestan

Upright Refrigerator Model ROM 14

a) Transmission load calculation

Table VI
Dimensions
Dimension Area (sq. mt.) | Insulation | Tempreture
. Cm. Thickness ! Difference
Side Walls | 2x(104x60.3) | 1.254 L 45 39
Back Panel 125x68.2 | 0.8525 55 39
Bottom Floor 68.2 x64.2 0.438 60 39
Door 138 x 68 0.938 47 39
Dimension Area (sq. mt.) | Insulation | Tempreture ]
_ompartine Cm. | Thickness | Difference |
Side Walls i 2x(33x60.3) 0.397 45 55
Top Roof 68.2x60.3 0.41 5 55 55

Insulation Type: Pu Foam

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

Temperature Ditference Retrigerator Compartment: (AT)= 43 -( +4 )=39C

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

Calculation :

Heat Leak For Refrigerator Compartment.

Qm = Qsw + Opp + QpotroM + DOOR

¥)
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Q=UA(T.-T:)

U= 1
XK <X, Ky
Where :
U = Heat Resistance Coetlicient Factor
Ki = Foam Thermal Conductivity
K2 = Air Thermal Condutivity
X1 = Foam Thickness
Therefore:
1- Q sidewats = [U A ( Ta-Tr) ]

Ta= Ambient Temperature
Tt = refrigerator air Temperature

U= l/( 0.045 /0.0195 })=0.433 W/sqmC
AF 1254 5. vt
Ta=43C

O sidewants = 0.433 ¥ 1.254 <39 =21.17 Watts

MY = YT YT XY T e !
R4 Sideivails PO AR A R TR ’
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2- QBackpancl:[UA(Ta_Tr)]

Ta= Ambient Temperature
Tr=Refrigerator air Temperature

U=1/(0.055 /0.0195)=0.3545 W/ sqm C
A= 0.8525 Sq. Mt.

Ta=43C

Tr=+4C

Q Backpenet = 0.3545 x 0.8525 x 39 = 11.79 Watts

Q Back panel = 11.79 Watts

3‘ QDcor: [IJL‘%(TJ‘TI“)

Ta= Ambient Temperature

Tr = Refrigerator air Temperature

U=1/(0.047 /0.0195)=04148 W sqm C
A= 0938 Sq. Mt.

Ta=43C
Te==4C
Qrooor =0.4148 x 0,938 39 = 152 Watlis
! ‘ e
i J Door = 13.2 ¥Walls
4 - QBotrom= [UA(Ta-Tr)]

Ta= Ambient Temperature
Tt = Refrigeratorr air Temperature

U=1/{0060 /00195)=0325W sqmC

[ ‘\,\ T~ N T+
A= 438 S4. i

-
La ™= J'{_,
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Tr=+4C

Q Bonom = 0.325 x 0.438 x 39 = 5.55 Watts

Q Bottom — 555 Watts

Heat Leak Calculation for Freezer Compartment
1- Topz[UA(Ta'Tf)]

Ta= Ambient Temperature
Tt=Freezer air Temperature

U=1/[(0.055/0.0195 )+(0.020/0.02367)] = 0.2727 W/ sq.m C

A= 041 Sq. Mt
Ta=43C
Te=-12C

Qe = 0.2727 x 0.41 x 55 = 6.15 Watts

QTon: 6.15 Watts

2- QSidewaIls= {UA(Ta'Tf)]

Ta= Ambient Temperature
Tt=Freezer air Temperature

U = L [ VU2 00193 U3 U02s07 )] = v.20+1 W squin o
A = 0.398 Sq. Mt.

Te=-12C

Q sidewats = 0.26416 x 0.398 x 55 = 5.78 Watts

Q sidewaits = 3,78 Watts
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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 = Qﬁ'eezer compatment Q refregerator compartment — 11.93 +53.71 = 65.64 watts

Q Total Heat Leaks = 05.64 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
tound 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 oo,

- 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% tO 65% ) of Q Total Heat Leaks
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Product load calculation for Lorestan Retrigerator Model 1s ROM 14

Product load = 65.64 x 0.65 = 42.66 Watts

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

products, therefore;

Heat gain bv infiltration = 0.2 x ( total heat leaks ~ product loads )

\- T2

Heat gam bv infiltration = 0.2 x( 63.64 - 42.66 ) = 21.66 Watt

Total Cooling Capacitv Required for Model ROM 14 are calculated as foilows:

QGmnd Total = QHeat Leaks — QProduct Loads Qinﬁltraﬁou

Qcmnd'{‘omt = 5364 = 4266 - 21.66 = 130 Walts

P P PR

i S
!, Oﬁrzmd Total = 1 :‘O Watts ¢

T ot g
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Movalled
T, 1‘1;’\-1 > : ,',\4 [y 7
_pmizar Freezer viocgel FS
a) 1ransnussion ioad calculation
Table oKl
Dimensions
Dimension Arez {sq. mt.) Insulation
I Cm. Thickness "
Side Walls o 2x (11437 1.30 ‘ 33
Back Panel 114 %49 0.36 33
Top Root 49 x 37 0.28 33
Bottom Floor 49 x 57 0.28 33
Door 114 x49 .36 33

Tnsulation Tvpe: Pu Foam

CP. Foam Thermal Conductivity: 0.01953 W mt.C

Temperature Difference: (AT = 43 -(-18 3=61C
Ambrent Temperature =43 C
Freezer Air Temperature =- 18 C

Calculation :

O1. = Osw + Orp + Osorron: +~ O 7or + Opcor

JPUROU—
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Where :
{J = Heat Resistance Coetticient Factor
X = roam Thermal Conductivity
X: = Foam Thickness
Therefore:
I- Q sidewans = { UA{ Ta-Tr)]
Ta=Ambient Temperarure
rer = [Freezar 3;1' Temperature
U=1/(0.035 /0.0195 )=0.56 W sqm C
A= 1.30 Sq. Mt
Ta=43C
Tr=-18C
Q sigewaits = 0.36 x 1.30 261 = 44 .4 Watts
Q sidewans = 4 4 Watts
2- QBax:kpaueI: [UL‘:X( Ta-Tf))

Ta= Afmbient Temperature
Tt =Freezer air Temperature

U=} (003y 0.0195)=0.56 W/sgm C
A= 0.36 Sq. M.
Ta=43C
Tr=-18C

Q Backoanel = 0.30 X 0.36 161 = 19 Waits

b e e

Q Back panel — 19 Watts

- .18
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- (\:)T':p:{l;'iq(l"q-\}

Y

a=Ambient Temperature

e

i

.o LT Ve
D= RTERZET Al lemreraturd

J=1/(0.035 /0.019331=0.36 W sq.m C
A= 0.28Sq. Mt.

Ta=43C

Te=-18C

Q Tep ©— .50 x028x61 =9.6 Watts

Q 7= 9.6 Wats

-

< - QSonom;[b :La-Tf)}
Ta= Ambient Temperature

L g N ™  —
lf=rreezer air temmperature

=1/(0.035 /00193 : =036 Wsgm C
A 0.28 Sq. Mt.
Ta=43C
xt = - 1.8 C

Q Bowom = 0.28 ¥ 0.36 x 61 = 9.6 Watts

i Q sorem = 9.6 Watt

LA
[

QDoor: [U.Ax( Ta-Tf_'):i

To= Ambient Ter mrerarure
i

- T
= Freazer air Temnerature
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Tr=-18C

. Nz N ma a1y T1r )
\.‘) Cear — 20 N3G N OL = 1Y Wars

Or=ddd =96 -19-96-19= 101.6 watts

i
H

Wale) |
Total Heat Leaks = J.O/.ﬁ. Wattsi

j

(W)

Through our knowledge. experience and tacis and figures of calculation of
more than eight models of Azmavesh products and some Lorestan products we
found out that calculation of product {oads for each individual model depends
upon many factors that we could mention brietlv as follows:

- Product design;

- Product stvle:

- Company policy:

- Usetul internal volume;

- Tvpe of evaporator:

- Tvpe ot cellar compartment:
- Freezer volume:

- Culture ot customer:

- Country ot origin and etc.;

Theretore considering 40%0 to 53% of total heat leaks for total product load
depending on size of modei and internal volume ot the product could be reasonable
and practical 10 caiculate. With respect to this fact we caicuiate our product lvad as

{OLOWS:

Q product — ( 400/0 tO 659/0 ) ()f Q Toral Heat Leaks
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Prodner laaa caleulanon tor Movalled Model F8O :s:

Tre darier foxn i 1O e iy o= o Vi et
Froguct aa e NV -1 ¥Vatts

s e+

¢) fieat gam through innltration:
Total heat gain through infiltration { door opening, and gasket ) are
considered 10 20 2o of total heat zain bv conduction and heat removed from

oreducs. theretore:

Heat gain bv infiltration = 0.2 x { total heat leaks + product loads

Heat gain by infiltration = 0.2 x( 102 — 41 } = 28.6 Watts

Total Cooling Capacitv Required for Model F80 are calculated as tollows:

QGrand Towal = QHeat Leaks — QProduct Loads — Qinﬂltratjon

(DGrand Tort = 102 41 - 28.6 = 171.6 Wats

7Y
QGrandTota!= 1 /2 Watts
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Movailed

Upright Refrigerator & Freezer Model RFSO

a) Transmission load calculation

Tabie XVT

Dimensions
. Refrigerator-~ . Dimension | Area(sq. mi) Insuiztion ; Tempreture .
' Compartment” .. Cm. ' Thiciness ' Difference
Side Walls 2v96x 36.0) ' N8 30 ! 39
Back Panel 96 X 48 0.40 30 : 39
Bottom Floor 56.5 x48 0.27 30 | 39
Door 96 x 48 .40 30 _ 39
i~ Freezer - .  Dimension Area(sq. mt.) Insulation | Tempreture
- Compartment i Cm. ~ Thickness : Ditference
Side Walls 2x(23x33) 0.25 43 ; 61
Back Panel 23 x 45 0.103 43 ;7 61
Top Root 45 x 355 0.25 45 61
Door f 23 x 45 0.103 45 : 61

Insuiation Type: Pu Foam

Thermal Conductivity tor Foam: 0.0193 W, mt. C

Temperature Difterence Retrigerator Compartment: (A7) = 43 -{ +4 )=39C

Ambient Temperature = 43 C
Freezer Air Temperature = - 18 C
Retrigerator Air Temperature = -4 C

21

~
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Calculanon

Heat Leak For Remmeerator Compartment.

QrL = Qsw + Qrp ~ QBOTTOM+)DOOR

Q=UA(T.-To)

1
U = g oo
T5.1,"' Al — X KT

Where :

U = Heat Resistance Coetficient Factor

K1 = Foam Thermal Conductivity

X1 = Foam Thickness
Therefore:
i- Q sidewas = [ UA{ Ta-Tr) |

Ta= Ambient Temperature

Tt = refrigerator air Temperature

U= 1/(__ 0.030 0.0195)=0.65W/sqmC
A= 1.08 Sq. Mt.

Ta=43C

Tr=-4C

Q sidewanis = 0.63 x 1.08 x 39 = 27 .4 Watts

Q sidewairs = 27 .4 Watts
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- (‘) Back vanel I A { Ta- Ty i ]

ta=Ampient Temperatura

T'=Refrigerator air Temperature

U=1/(0.030 /0.0195)=065W/sqm C
A= 046 Sq. Mt

Ta=43 C
Tr=-4C
Q  wome =065 x0.46x39 =11.66 Watts

Q Back panel — 11.66 Watts %
{

Qooor = [UA(Ta-Tr) 1

Ta= Ambient Temperature

T . o .
{r=Refngerater air Temperature

U=1/(0.030 /0.0195)=0.65 W/ sqm C

A= 0.46 Sq. Mt.
Ta=43C
Tr=+4C

Q poor = 0.63 x0.46 x 39 = 11.66 Watts

peor = 11.66 Watts

4 - QBortom: [LIA\(T"I-TI)]

Ta= Ambient Temperature

[t = Restigeratorr air Temperature

U=1/(0030 /0.01951=0.63 W sq.m C
A= 027 Sq. Mo

Ta=43C

24
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'1};~4C

Q sowem = (.63 X 0.27 x 39 = 6.8 Watts

Q Bowom = 0.8 Watts

Heat Leax Calculation for Freezer Compartment
l - QTop:[Up&(’Ta‘Tf)]

Ta= Ambient Temperature
Tt=Freezer air Temperature

U=1 ¢ 0.0430.0195)=043 WisqmC
A= 023 Sq. Mt.

Ta=43C

Tr=-18C

Q1o =043 x0.25x61 = 6.6 Watts

Q 1o = 6.6 Waltts

r.)

- Side walls — [UA(T&'TI’)]

Ta= Ambient Temperature
Tr=TFreezer air Temperature

U=1(00430.0195)=043 W sqmC
‘A= 0.25Sqg Mt

Ta=43C

Tr=-18C

Q sidewas = 0.43 x0.25 x61 = 6.5 Watts

Q_ Side walls ™ 65 VV'(HTS
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= TUA(Ta-To))

3 (\/ 5ack panei IR
Ta = Ambient Temperature
Tt =rreezer air Temperature
U=1/(0.045 /0.0195)=043 W sqm C
A= 0.103 Sq. Mt.
Ta=43C
Tr=-18C
Q Back panel — 043 x0.103 x61 =2.7 Watts
Q Back pane{ — 2.7 Watts v—}
4 - QDoor= [UA(TB'TI)]

Ta= Ambient Temperature

Tt = Freezer air Temperature

U=1/(045 /0.0195)=043 W/sqm C
A= 0.103 Sq. Mt.

T.=43C

Ti=-18C

Qooor =0.43 x0.103 x61 =2.7 Watts

Q Door =2 . 7 Watts

Total Refrigerator Compartment Heat Leak =274 ~ 11.66 - 6.8 ~ 11.66 = 37.3

Total Freezer Compartment Heat Leak =635 +27+-63-27=184 W
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f‘.\‘1~v:‘\)< - - -:1‘3 i - 87
VJTL k‘ treezer compatment refrigerator compartment B 2

73 =739 watts

0 Total Heat Leaks — 75.9 Watts
—

b) Product Loads:

Through our knowiedge. experience and facts and figures of calculation of
more than eight models ot Azmavesh products and some Lorestan products we
tound out that calculation of product loads for 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;

- Tvpe of cellar compartment;

- Freezer volume:

- Culture of customer:;

- Country of origin and etc.;

Theretore considering +0% to 63% 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 iact we caicuiate our product load as
tollows:

Q Product — ( 40% tO 65% ) Of Q Total Heat Leaks

Product load calculation for Movalled Retrigerator Freezer Model RFS0 1s:

Product load = 75.9 x 0.60 = 43.5 Watts
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¢) 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. theretore:

Heat gain by infiltration = 0.2 x ( total heat leaks + product lads )

Heat gain by infiltration = 0.2 x( 73.9 - 43.5 ) = 24.3 Wars

Total Cooling Capacity Required for Model RF80 are calculated as follows:

QGrand Total = QHeat Leaks — QProduct Loads — Qinﬁltra&on

(Grand Toma = 75.9 = 45.5 = 24.3 = 145.7 Watts

15 «xsr
QGmnd Totai = 1-3“() Watts

P
1S9]
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Movalled

Upright Retrigerator & Freezer Model RF 85

a) Transmission load calculation

Table XV
Dimensions
Refrigefator. . Dimension  Area(sq. mt.) Insulation : Tempreture .
Compartment.-i‘:itﬁ Cm. ? ~ Thickness | Difference |
Side Wails 2x(118x36.3) 1.33 30 139
Back Panel : 1183 x48 0.37 30 : 39
Bottom Floor  36.5 x48 0.27 30 39
Door L 118 x 48 0.27 30 | 39
"Ffeez'eii*? 2y Dimension Areaisq. mt.)  I[nsulation = Tempreture
Compartment. | Cm. - Thickness : Difference
Side Walls . 2x(31x33) 0.34 . 43 i 61
Back Panel ,Q 31x45 0.14 ! 45 , 61
Top Root " 45%355 f 0.23 * 435 5 61
Door '* 31x45 ; 0.14 . 43 * 61

Insulation Tvpe: Pu Foam

Thermal Conductivity for Foam: 0.01935 W/ mt. C

Temperature Ditterence Refrigerator Compartment: (AT)= 43 -( ~4)=39C

Ambient Temperature =43 C
Freezer Air Temperature =- 18 C
Reirigerator Air Temperature = =4 C

29



AZMAYESH INDUSTRIAL FACTORIES CO.
Electrical / Gas Home &ppliances

No. 1013, Tehran-nou Ave. . Tehran 17437 Iran, Tel +98 21 741 67 26 , Fax + 98 21 7410329

Caiculanon

tieat Deak For Refmeerator Compartment.

Or1 = Osw + Opp + OrotroM T 08008

Q=UA(T.-T:) f

Where :
U = Heat Resistance Coetficient Factor
K1 = Foam Thermal Conductvity
X1 = Foam Thickness

Theretore:

1- Q sidewats = [ UA (Ta-Tr)]

Ta= Ambient Temperature
Tt = retrigerator air Temperature

U=1/(0.030/0.0195)=0.65 W/sq.m C
A= 1.338q Mt

Ta=43C

Te=-4C

Q sidewas = 0.63 x 1.33 x 39 = 33.7 Watts

Q sidgewais = 33.7 Watts

20
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.

- (J Dack el

Ta=Ambient Temperature
Tr=Reirigeraior air Temperature

U=1/(0.030 /0.0195)=0.65 W/ sq.m C
A= 0.64 Sq. Mt.

Ta=43C

Te==-4C

(Q sackpanet = 0.64 ¥ 0.37 x 39 = 14 22 Watts

Q Back panei — 14.2 Watts l'

—_

3- QDoorz{U;A&(Ta“Tr)]

Ta= Ambient Temperature
Tr = Refrigerator air Temperature

U=1/(0.030 /0.0195)=0.65W/sqmC
A= 0.57 Sq. Mt.

a=~43 C
Tr=+4C

Q peer = 0.65 x 057 x 39 = 14 .45 Watts

Q peor = 14.435 Watts

4 - .QBottom= [UA(Ta‘TI)]

Ta= Ambient Temperature

Tr = Refrigeratorr air Temperature

U=1/(0.030 /0.0195)=0.65 W, sqm C
A= 027 Sq. Mt.

Ta=43C
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f-’———l(.

(;) socom = 1,03 X 0.27 x 39 = 5.8 Nartts

Q Botom = 0.8 Watts

Heat Leak Calculanion for Freezer Compariment
]." QTop:[U/’\('ra‘Tf)]

Ta= Ambient Temperature
Tt=Freezer air Temperature
U=1.(0.04200195)=043 W, sqmC
A= 0.25 Sq. Mt.
Ta=43 C
Tr=-183C

Top = 043 x0.25 x 61 = 6.5 Watts

Q Top =~ 6.5 Watts

2- Q sidewas = [ UA ( Ta-Tr) ]

Ta= Ambient Temperature
Tt =Freezer air Temperature

U=1/(0.0450.0193)=043 Wi sqgmC
A= 0.34 Sq. Mt

Ta=43C

Tr=-18C

Q Side walls = 043 X 034 X 61 = 8.9 Waﬁs

Side walls = 8 .9 ‘Natts |
« |

=z
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Y}
1

Q Back pasel = { U A r. T‘l - Tf j’ ]

Ta=Ambient Temperature
Te=rreezer air Temperature

U=1/(0.045 /0.0195)=043 W/ sqm C

A= 0.14 Sq. Mt.
Ta=d43C
Te=-18C

Q Back panel — 0.43 x0.14 x 61 = 3.67 Watts

Q Back panel = 3.67 Watts )

4' QDoor: [UA(T&"TI‘)]

Ta=Ambient Temperature

Tt = Freezer air Temperature

U=1/(0.045 /0.0195)=043 W/sqm C

A= 0.14 Sq. Mt.
Ta=43C
Te=-18C

Qooor =0.43 x0.14 x 61 = 3.67 Watts

Q Door = 3 .67W'{1tt3

Total Refrigerator Compartment Heat Leak =33.7 - 14 ~ 6.8 - [4.4 =69

Total Freezer Compartment Heat Leak = 89 —3.67 65 +3.67=2274 W
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4

Total Heat Leaks:

(QTL = (Q&eezer compatment Q refrizerator compartment — 2'27-1' - &9 =92 "\\l'ltts

X

0 Total Heat Leaks = 7 Watts
e

1

51 Product Loads:

Through our knowledge. experience and facts and tigures of calculation of
more than eight models of Azmayesh products and some Lorestan products we
found cut that calculation of product loads for each individual model depends
upon many factors that we could mention briefly as tollows:

- Product design;

- Product stvle:

- Company policy;

- Useful internal volume:

- Tvpe of evaporator;

- Tvpe of cellar compartment:

- Freezer volume;

- Culture of customer;

- Countrv of origin and etc.:

Therefore considering 40%6 to 63%q of total heat leaks tor total product load
depending on size of model and internal volume of the product could be reasonable
and practical to calcuiate. With respect to this tact we calculare our nrodnet oy as
tollows:

Q Product ( 40% tO 650/0 ) ot Q Total Heat Leaks

Product load calculation for Movalled Refrigerator Freezer Model RF831s:

Product load = 92x 0.30 =46 Watts
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¢) Heat gain through infiltration;
Total heat gain through intiltration ( door opening, and gasket ) are
considered to 20 %o of total heat gain by conduction and heat removed from

products, theretore:

Heat gain bv mnfitration = 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;

QGrand Total = QHeat Leaks QProduct Loads + Qinﬂltraﬂon

(crand Totat = 62 ~ 46 + 27.6 = 166 Watts

QGmnd Total = 166 Watts
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Movalled

Upright Refrigerator & Freezer Model RF14

a) Transmission load calculation

Table XXIV

Dimensions

Dimension  Area (sq. mt.) = Insulation | Tempreture |
: Cm. * Thickness ° Difference '
. C2x(118x36.3) - 1.33 30 ¢ 39
,  BackPanel | 118x48 | 0.57 30 1 39 |
. Bottom Floor | 36.5x48 0.27 30 39
t - Door i 118 x48 0.57 _ 30 ‘ 39 !
- Freezer : Dimension - Area(sq. mt.) ' Insulation %Tempreturei
i~  Compartment Cm. : - Thickness | Difference .
. SideWalls = 2x(37x535) 0.4 45 . 6l ‘

Back Panel ' 37x49.3 0.18 45 61

Top Root - 49 .5%35 f 0.27 43 61

Door i 37x49.5 0.18 43 01

Insulation Type: Pu Foam

Thermal Conductivitv tor Foam: 0.0195 Wimt. C

Temperature Ditference Retrigerator Compartment: (AT) = 43 -( =4 )=39C

Ambient Temperature =43 C
Freezer Air Temperature =- 18 C
Refrigerator Air Temperature = -4 C
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Calculation :

Heat Leak For Retrigerator Compartment.

Ot = Osw + Osp + OsortoMm + Opoor

Q=UA(T.-T)

Where :
U = Heat Resistance Coetficient Factor
K: = Foam Thermal Conductivity
X1 = Foam Thickness

Therefore:

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

Ta= Ambient Temperature
Tt = refrigerator air Temperature

U=1/(0.030/0.0195)=0.65 W/ sqm C

A= 133Sq Mt
Ta=43C
Tr=+4C

Q sicewats = 0.63 x 1.33 x 39 = 33.7 Watts

Q sidewans = 33.7 Watts
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2- Q‘chkptmel= [UA(T&'TL‘)]

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=43C
Tr==4C

Q Back panel = 0.63x 0.57 x39 = 14.45 Watts

Q Back panel = 14.45 Watts

3- QDoor= [UA(Ta'Tr)]

Ta= Ambient Temperature
Tr = Refrigerator air Temperature

U=1/(0.030 /0.0195)=0.65W/sqmC

A= 0.37 Sq. Mt.
Ta=43C
Tr==4C

Q poor = 0.03 x0.37 x39 =14 .45 Watts

Q Door — 1445 Waﬁs

4 - QBonom:[UxAx(Ta'Tr)]

Ta = Ambient Temperature

Tr = Refrigeratorr air Temperature

U=1/(0.030 /0.0195)=0.65W sqmC

A= 027 Sq- Mt.
Ta=43C
Tr=-4 C
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Q Bottom = 0.65 X 0.27 x 39 = 6.8 Watts

Q Bottem = 0.8 Waltts

Heat Leak Calculation for Freezer Compartment
l- . QTopz[UA(Ta"Tf)]

Ta= Ambient Temperature
Tt="Freezer air Temperature

U=1/(0.045/0.0195)=0.43 W/sqmC

A= 027 Sq Mt.
Ta=43C
Tr=-18C

Q1 =043 x0.27x61 =7.1 Watts

Q 1= 7.1 Watts

2. Q sidewats = [ UA( Ta=Tr) ]

Ta= Ambient Temperature
Tt="Freezer air Temperature

U=1/(0.0430.0195)=043 W/ sqm C
A= 0.4 Sq. Mt |

Ta=43C

Te=-18C

Q sidewalts = 0.43 x0.4 x61 =10.5 Watts

Q-sidewanrs = 10.3 Watts
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3- QBackpanel= [UA(T&"Tf)]

Ta= Ambient Temperature

Tt=Freezer air Temperature

U=1/(0.045 /0.0195)=0.43 W/ sq.m C
A= 0.18 Sq. Mt.

Ta=43C

Tr=-18C

Q Back panel — 0.43 X 018 x 61 =47 Watts

Q Back panet = 4.7 Watts

4. Qoor= [UA(Ta-T:)]

Ta= Ambient Temperature
Tt = Freezer air Temperature

U=1/(0.045 /0.0195)=043 W/ sq.m C

A= 0.18 Sq. Mt.
Ta=43C
Tr=-18C

Qpoor =0.43 x0.18 x61 = 4.7 Watts

Q Boor = . TWatts

Total Retrigerator Compartment Heat Leak = 33.7 + 1443 + 6.8 - 14,45 =694

Total Freezer Combartment Heat Leak =105+47-71-47=27 W

Total Heat Leaks:

—_— . 40
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QTL = Qﬁ-eezer compatment + Q refrigerator compartment — 27 + 69.4 =96 .4 watts

Q Total Heat Leaks = 96.4Watts

b) Product Loads;

Through our knowledge. expenience and tacts and figures of calculation of
more than eight models of Azmavesh products and some Lorestan products we

- found out that calculation of product loads for each individual model depends

upon manv tfactors that we could mention briefly as follows:

- Product design.

- Product stvle:

- Company policy:

- Usefui asternal volume

- Tvpe ot evaporator:

- Type of cellar compartment;
- Freezer volume:

- Culture of custoiner;

- Countrv 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. With respect to this fact we calculate our product load as
follows:

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

roduct load calculation tor Movalled Retrigerator Freezer Model RF14 is:

Product load = 96.4 x0.30 = 48.2 Watts

¢) Heat gain through infiltration:
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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 ( 96.4 + 48.2 ) =29 Watts

- Total Cooling Capacity Required for Model RF12 are calculated as follows;

QGrand Total = QHeat Leaks + QProduct Leoads T+ anﬂltration

(Grand Total = 96.4 - 48.2 + 29 = 173.6 Watts

QGrandTotal= 173.6 Watts
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Pars Viachine

xr - ' 1 ) ~

U pimie —~cizzrator Model Damavand 15

a) Transmission load calculation

Table XII

Dimensions
Dimension : Area(sq. mt.) ‘ Insulation T;Texnpreture§
‘Compartment | Cm. Thickness | Difference '
Side Walls 1 2 x(104x60.3) | 1235 40 L 39
Back Panel - 125x682 0.821 40 i 39 ;
. Bottom Floor | 682x642 | 0.283 40 39 |
! Door "~ 138x68 | 0.354 0 . 39
_““Freezer = "I Dimension : Area (sq. mt.}) = Insulation | Tempreture |
- Compartment | Cm. 5 + Thickness ! Difference ¢
{ Side Walls | 2x(33x60.3) 0.161 R

% Top Roof | 682x%60.3 | 0.158 40 b 33

Insulation Tvpe: Pu Foam

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

Temperature Difference Retrigerator Compartment: (A7) = 43.-( +4 )=39C
Ambient Temperature = 43 C

Freezer Air Temperature = - 12 C

Retrigerator Aur Temperature = +4 C

Calculation :

deat Leak For Reirnigerator Compartment.

)

Ot = Osw + Osp + OrorToM + DOOR

------ S - -7 &)



-

AZMAYESH INDUSTRIAL FACTORIES CO.
Electrical / Gas Home &ppliances

No. 1015, Tehran-nou Ave. , Tehran 17437 Iran, Vel +98 2174167 26 . Fax + 98 21 7410329

i Q=UA(T.-T)

U= !
Y, K ~-X, &~

Where :

U = Heat Resistance Coefficient Factor

K1 = Foam Thermal Conductivity

K2 = Air Thermal Condutivity

X1 = Foam Thickness
Theretore:
1- Q sigewas = [ UA( Ta-Tr) ]

Ta= Ambient Temperature
Tr = refrigerator air Temperature

U=1/(0.04 2.0195)=0487 W/sqmC
A= 1.123:Sq. Mt.
Ta=43C

Te=-4C

Q sidewans = 0.478 x 1.123 x 39 = 20.93 Watts

Q sidewas = 20.93 Watts
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R Q sackpanet = [ UA( Ta-Tr) ]

Ta= Ambient Temperature
T'=Refrigerator air Temperature

U=1/(0.050 /0.0195)=0.478 W/sqm C
A= 0821 Sq Mt

Ta=43 C

Tr=+4C

Q Back panel — 0.478 x0.821 x39=15.3 Watts

Q Back panel = 15.3 Watts

3"‘ QDoor= [UA(T&'TI)]

Ta = Ambient Temperature
Tr = Refrigerator air Temperature

U=1/(0.040 /0.0195)=0.478 W/ sqm C
A= 0.854 Sq. Mt.

Ta=43C

Tr=+4C

Q poor = 0.478 x0.854 x39 = 15.9 Watts

Q poor = 135.9 Watts

4 - QBouomz{IjA(Ta-Tr)]

Ta= Ambient Temperature
Tr = Retvigeratorr air Temperature

U=1/(0.040 /0.0195)=0478W’ sq.m C
A= 0.2835 Sq. Mt.
a=43C
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— [ IV
1r = = =+ C

Q Bomem = 0.473 x 0.283 x 39 = 5.27 Watts

Q Bowom = .27 Watts

Heat Leak Calculation for Freezer Compartment
1- QTop= [UA(Ta‘Tf)]

Ta= Ambient Temperature
Tr=Freezer air Temperature

-

F=1 [(0.040/0.0195 )+(0.020°0.02367)] =0..34 W/ 3q.m C

A= 0. lJSSq. Mt,
Ta=43C
Tr=-12C

Qo =034 X 0.158 x 55 = 2.95 Watts

Q 1op = 2.95 Watts

2 - Qsidewaﬂs: [UA(T&'Tf)]

Ta= Ambient Temperature
Tt=Freezer air Temperature

U=1/[(0.040/0.0195 )+(0.035:0.02367)] = 0.28 W/sqm C
A= 0.161 Sq. Mt. |
Te=-12C

Q sidewats = 0.28 X 0.161 x 55 = 2.48 Watts

Q sidewans = 2,48 Watts
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(A
(2

4

Total Freezer Compartment feat Leak =248 - 295 =
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Total Retrnigerator Compartment Heat Leak = 20.9
Total Heai Leaks;

QTL = ereezer compamnent ™ Q refregerator compartment 343+ 37.4 = 55.64 watts

Q Total Heat Leaks = 02.83 Watts

b) Product Loads:

Through our knowledge, experience and facts and figures ot calculation of
more than eight models of Azmayesh products and some Lorestan products we
tound out that calculatton ot product loads tor 2ach individual model depends
upon many factors that we could mention brietlv as follows:

- Product design;

- Product style;

- Company policy;

- Usetul internal volume:

- Type of evaporator;

- Type ot cellar compartment;
- Freezer volume; '

- Culture ot customer;

- Country of ongin and etc.;

Therefore considering 40% to 65% ot total heat leaks tor 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
tollows:

| Q Product = ( 40% to 65% ) of Q Total Heat Leaks
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Product load calculation for Pars Machine Refrigerator Model Damavand 13 is;

Product load = 62.83 x 0.60 = 37.7 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 infiitration = 0.2 x( 62.83 + 37.7 ) = 20.1 Watts

Total Cooling Capacity Required for Model Damavand 135 are calculated as
follows:

QGrand Toml = QHeat Leaks + QPmduct Loads — anmtrauon

(Grand Tt = 62.83 + 37.7 + 20.1 = 120 Watts

Qcmd Total = 1 20 Watts
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Pars Machine

TT ] 3 Rl Pt B B B i )
Uprignt Freezer Model 1072

a) Transmussion load calculation

Table XIX
Dimensions
. Dimension -~ Area{sg. mt.} Insulation
e Cm. . : Thickness
Side Walls C 2 x(134x33) 1.42 T 40
Baci Panel ' 134 ¥ 39 0.80 ‘ 40
Top Roof ; 33x 359 : 0.31 . 40
Bottom Floor 33x39 : 031 ' 40
Door e 134 x2 ; 0.380 ‘ 40

Insulation Tvpe: Pu Foam

CP. Foam Thermal Conductivity: 0.0195 W mt.C

Temperature Difference: (AT)= 43 -(-18)=61C
Ambient Temperature = 43 C
Freezer Air Temperature =- 18 C

Calculation :
| O1. = Osw + Opp + Ororront + O top +~ Opocr

| Q=UA(T:-Ty)
U= 1
XK -V, K,
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Where :

i = Heat Resistance Coetficient Factor
Kt = Foam Thermal Conductivity
1{1 = Foam Thickness

Theretore:

1- | Q sigewats = [ UA( Ta-Tr) ]

Ta=Ambient Temperarure

Tr=TFreezer air Temperature

U=1/(0.040 /0.0195)=0.4875W, sq.m C
A= 142Sq. Mt
Ta=43 C

Tr=-18C

Q sidewatis = 0.4873 x 1.42 x 61 = 42.22 Watts

Q sidewans = 42.22 Watts

2-‘ QBackpanelz [UA(Ta-Tf)]

Ta= Ambient Temperature
Tt=Freezer air Temperature

U=1/( 0.040/ 0.0195 )=0.4875W: sqm C
A= 0.80 Sq. Mt.
Ta=43C
Tr=-18C

Q Back pane] = 04875 x0.80x 61 = 23.8 Watts

Q Back panel — 23.8 Watts

- 60
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3 - QT.39=[I‘).A(T;1-T“‘)]

L o= 0D cemperature

-
T = T Ve
LU= rTeSIIr A lempRrglure

U=1/(0.040 /0.0195)=0.4875 W' sq.m C
A= 031 Sq Mt

Ta=43C

Te=-18C

Qrop = 04873 w0.31 x 61 =9.2 Watts

Qo =9.2 Watts

4 - QBonom:[UzA»{Ta'Tf)j

Ta= Ambient Temperature

Tt=Freezer air Temperarure

U=1/(0.040 /0.01957=04875 W sqm C
A= 0.31Sq. Mt. y

Ta=43C

Te=-18C

Q Botom = 0.31 X 0.4875 x 61 = 9.2 Watts )

Bogom — 92 Y'\Nyilft

3 - (D'Door= [UA(T&'TI)]

Ta= Ambient Temperature
{ £=Freezer air Temperature

U=1/(0.040 /0.0195)=04875 W sqm C
A= 0.80 Sq. Mt.
Ta=43C
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Toral Heat Leaks:

Qru=4222-238-92-92-2383= 108.22 watts

N

H ) TN -
\) Total Heat Leaks = | u8 Watts
— 5

1y Y 1 T ]
by Product Loads:

Through our knowledge, experience and facts and figures of « alcula*i on of
more than eight models of Azmavesh prodicts and some Lorestan products w
found out that calculation of product loads for each individual model depenas

&

upon many factors that we could mention brieflv as follows:

- Product design.

- Product stvle:

- Company policy;

- Usetul internal volume;

- Tvpe of evaporator;

- Tyvpe of ceilar compartment;
- Freezer volume;

- Culture of customer:

- Countrv of origin and etc.;

Therefore considering 40% to 63% of totai 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 preduct load as
tollows:

Q Product — ( 409/0 '[O 650// Of Q Total Heat Leaks

Product load calculation tor Pars Machine Model 1072 is:
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Product load = 108 x 0.40 = 43.3 Watts

¢) Heat gain through infiltration;
Total heat gain through nfiltration ( door opening, and gasket ) are
considered to 20 % of total heat gain bv conduction and aeat removed from

products, therefore:

Heat gamn by mnitration = 0.2 x { total heat leaks + product loads )

. Heat gain by infiltration = 0.2 x ( 108 — 43.3 ;= 30.23 Watts
i

Total Cooling Capacity Required for Model 1072 are caiculated as follows;

QGrand Tota]l = QHeat Leaks — QProduct Loads — Qinﬁltraﬁon

(DGrand Totat = 108 + 43.3 ~ 30.25 = 181 Watts

QGrand Total = 1 8 1 Waltts
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Pars Viachine

Upright Refrigerator Model PMR6

a) Transmission load calculation

Table XVIII

Dimensions
“Refriserator. | Dimension | Area(sq. mt.) . Insulation | Tempreture ,
S Compartment” Cm. * ~ Thickness ' Difference '
Side Walls C2x(70x33) 0.74 , 40 : 39 :
Back Panel = 84x33 0443 40 139
. Bottom Floor  33x353 | 0.28 40 |39
i Door 84 x 53 | 0443 40 39
' “Freezer © | Dimension ' Area(sq.mt) ' Insulation ; Tempreture |
. -Compartment. . ., Cm. : . Thickness 1 Diiference
{  SideWalls | 2x(22x33) 0.23 L 40t 53
f Top Roof ? 53x53 | 0.23 | 40 ! 55

Insuiation Tvpe: Pu Foam

Thermal Conductivity for Foam: 0.0193 W/ mt. C
Thermal Conductivity for Air at -12 at | atm. =0.02367 Wmt. C

Temperature Difference Refrigerator Compartment: (AT)= 43 -( =4 ) =39 C
Ambient Temperature = 43 C

Freezer Air Temperature =- 12 C

Refrigerator Air Temperature = ~4 C

o Ve
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Calculation :
rieat Leak For Reingerator Compartment.
Ot = Qsw + Osr + OsortoMm + Qbpcor

Q=UA(Ta-Tr)

S 74 A

.‘S.l / [\.‘ +.Y: Y ORI

Where :
U = Heat Resistance Coetficient Factor
K1 = Foam Thermal Conductivity
K2 = Air Thermal Condutivity
X1 = Foam Thickness
Therefore:
i- Q sigewas = [ U A ( Ta-Tr) ]

Ta= Ambient Temperature
Tr = retrigerator air Temperature

U=1/(0.04/ 0.0195)=0487 W sqmC
A= 0.74 Sq. Mt.

Ta =43 C

Te=-40C

Q SideWalls = ‘3'*;78 X 074 X 39 = 138 Y‘NaLTS

W
(25
)
A
L
=
I
»d
<
-
-t
~
:
P




AZMAYESH INDUSTRIAL FACTCRIES CO.
Electrical / Gas Home &ppliances
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.J
'

Ta= Amotent Temperature
.
1T

RelT1gerator air imperawure

U=1/(0.040 /0.0195)=0478 W sq.m C
A= 0445 Sq. Mt.

Ta=43C

Te==+4C

Q Back panel — =478 x 0445 ¢ 39=83 Watts

ﬁ\- -

i Q Back panei — 8.3 Watts

3- QDoor: [UA(Ta'Tr)]

T™ -
la= Ambient Temperature
Tr= Refrigerator air Temperature

U=1/(0.040 /0.0195)=0.478 W sq.m C
A= 0445 Sq. Mt.

Ta = 43 C

Tr==-4C

QDoor_O 478 0_;4Q*»{39 8.3 ‘«auS

4 - QBonom:[UtA(Ta'Tr)]

Ta= Ambient Temperature
Tt = Refrigeratorr air Temperature

U=1/00.040 /0.0195)=0473W'sq.m C
A= 028 3q. Mt.

- 66
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T;IZ-LB “
Te=—-4 i
Q Rottom ) 478 N \’:8 N 39 =3 -2 Watts

Q_ Bottom — 5:2 VV'QHS

Heat Leak Calculation tor Freezer Compartment
1 - o0 = [ JA({ Ta-Tr)]

Ta= Ambient Temperature
Tr=Freezer air Temperature

U=1:[(0.040:0.0195)~(0.020/0.02367)] =0..34 W/ sqm C
A= 028 Sq. Mt.

Ta=43C

Tr=-12C

Top = 034 x028x33=:3.

e,

2- Q sidewans = { UA( Ta-Tr) ]

Ta= Ambient Temperature
Tt =Freezer air Temperature

U=1 [(0.040/:0.0195 )=(0.0350.02367)] = 0.28 W: sq.m C

A= 0.23 Sq. Mt.
Ta=43C
Te=-12C

Q sigewans = 0.28 x0.23 x 55 = 3.54 Watts

Yoo | .
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i
| (,) side wails = 3,34 Watts

Total Freezer Compartment Heat Leak =3.54 - 52 =874

(N

otal Reingerator Compartment Heat Leak = 13.8 - 83 - 322 - 83 =33.62

Total Heat Leaks:

QTL = ereezer compatment Q refregeralor comparunent — 8.74 ~ 335.62 = 44.36 watts

0 Total Heat Leaks = <<, 36 Watts
e

b) Product Loads:

Through our knowledge. experience and facts and figures of calculation of
more than eight models ot Azmayesh products and some Lorestan products we
tound out that calculation of product loads tor each individual model depends
upon many factors that we could mention buetly as follows:

- Product design;

- Product stvle;

- Company policv;

- Useful internal volume;

- Tvpe of evaporator;

- Tvpe of cellar compartment;
- Freezer volume;

- Culture of customer:

- Countrv of origin and etc.:

Theretore considering 40%0 to 65% of total heat leaks for totai product load
depending on size of model and internal volume ot the product could be reasonable
and practical to calculate. With respect to this tact we calculate our product load as
toilows:

65 N
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-, - ., . '
(,2 sz = { 40% 10 639 ) of Q Total Hear Leaks

Product load calculation tor Pars Machine Retrigerator Model PMRG6 is:

Product load = 44.36 x 0.60 = 26.62 Watts

¢) Heat gain through infiltration;

Total heat zain through infiltration { door opening, and zasket j are
considered to 20 %o of total heat gain bv conduction and heat removed from

products, therefore:

Heat gain by mfiltration = 0.2 x ( total heat leaks ~ product loads )

Heat gain by infiltration = 0.2 x ( 44.36 ~ 26.62 ) = 14.2 Wattg

Total Cooling Capacitv Required for Model PMR6 are calculated as [oilows:

QGmnd Total = QHeat Leaks — QProducx Loads — Qtuﬁltratjon

(Qorand Tomal = 44.36 - 26.62 - 14.2 = 85 Watts

QGrand Total = 85 Watts




AZMAYESH INDUSTRIAL FACTORIES CO.
Electrical / Gas Home &ppliances

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

2ars viachine

Upright Retrigerator Model 1070

~+ T-ansmission load calculation

Table XVII
Dimensions
Refngeraior Dimension Areaisq. mi.,  isulation  Tempreture
Compairtment Cm. Thiiness  Ditfrerence
Side Walls 2x(113.5x33) 1.2 40 : 39
Back Panel 130 x 33 .59 40 | 39
i Bottom Floor 33 %33 0.23 B 40 39
Door f 130 x 33 i 0.69 ’ 40 j 39
Freezer . Dimension ° Areafsq mt.} = Insulation | Tempreture |
Compartment- Cm. - Thickness : Ditference .
Side Walls - 2x(16.5x33) 0173 | 40 33
Top Roof : 33 x353 : V.28 : 40 .;. 55

Insulation Tvpe: Pu Foam

Thermal Conductivity for Foam: 0.0195 W/ mt. C
Thermal Conductivitv for Air at -12 at ! atm. =0.02367 Wmt. C

Temperature Ditference Retrigerator Compartment: (A7) = 43 -( =4 )=39C
Ambient Temperature = 43 C

Freezer Air Temperature =- 12 C

Retrigerator Aur Temperature = +4 C
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Calculauon

T Toanls Tapr R atelocrm s o ey et 1t
cigdl LCAN COF REHTaCraer wompartiment.

! 1
! — T T ' ‘.’ b —rY N t
' Q_U}x‘\\Li"{*‘ '
l ;
!
I U - 1 \
v, K - X, K- f
e AYRy ¢ T |
| |
Where :
U = Heart Resistance Coefficient Factor
Ki = Foam Thermal Conductivitv
K2 = Air Thermal Condutivity
¥X1 = Foam Thickness
Theretore:
1- Q sidewars = [UA(Ta-Te) ]

Ta = Ambient Temperature

Tt = refrigerator air Temperature

U=1/(0.040 /0.0195)=049 W sqm C
A= 1.2Sq Mt

Tu:—LS C

Te=+4C
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2 =4y 220 e 2203 TN g
i (2 SideWalls = :28“1'3.1_!5 i
|
2 - (gBacxpaneiz [:JA\TA'Tr)}
Ta=Ambient Temperature
= Refrigerator air Temperature
U=1/(0.040 /0.0195 ;=049 W' sq.m C
A= 0.69 Sq. M.
Ta=43C
Te==4C
Q Back panel — 049 x0.69x39=15.1 Watts
Q Rack panel = 13.1 Watts
3- QDoor= [U.A(TJ'TI)]

a=Ambient Temperature

rq -

1 = Refrigerator air Temperature

U=1/(0.040 /0.0195) =049 W' sqm C
A= 0.69 Sq. Mt.

Ta=43C

Tr=-4C

Q poor = 3,49 x0.69 x 39 = 13.1Watts

Q Door = 1 3 1 ‘N&ﬁs




AXZMAYESH INDUSTRIAL FACTCRIES CO.
Electrical / Gas Home &ppliances

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

- " H - T Ty
= Aamivent femperaiure

i = Refrigeratorr @l femperature

U=1/(0.040 /0.0195)=049 W sq.m C
A= .28 Sq. Mt

Ta=43C

Tr=-4C

Q Bowom = 0,49 x 0.28 x 39 = 3.3 Watts

Q Bottom — 53 ‘Natts

PO
O

t—+
o

_eak Calculation for Freezer Compartment

i - Q"'op [UA(T&‘lI)]
Ta= Ambient Temneraturs
Tt=Freezer air Temperature
U=1/{(0.040/0.0195 )+(0.020/0.02367)] = 0.345 W/ sqm C
A= 0.28 Sq. Mt.
Ta=43C
Te=-12C
Qrp =0.343x0.28x 33 =353 Waus
Q wp = 3.3 Watts
2 - Q sigewats = [ U A{ Ta-Tr) ]

Ta= Ambient Temperature
Tt=TFreezer air Temperature

+ 73
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T P vy~ N S -G R S S S S I e Y A e U Loy e AR
Lo DO DTS - 0T G IENT] 2 0543 W s C
A — 1T LY 'S

A T ‘/].L':‘ SC{ VIL

r — “'y e

id T 0 o

s -~

o= 3

it - 1.‘. (.,

Total Freezer Compartment Heat Leak =33 - 33 =86
Total Reirigerator Compartment Heat Leak = 22.83 + 13.1 =33 - 13.1 =343 W
Total Heat Leaks:

(DTL = Qﬁeezer compamment ™ Q refrecerator commartment — 8.6 — 34.3 =63 watts

O Total Heat Leaks = O3 W aits
A

b) Product Loads:

Through our knowledge. experience and facts and figures of calculation of
more than eight models of Azmavesh products and some Lorestan products we
found out that caiculation of product loads for each individuai modei depends
upon manyv factors that we could mention brieflv as follows:

- Product design:

- Product style:

- Company policy:

- Usetul internal volume:

- Type of evaporator;

- Type of cellar compartment;
- Freezer volume:

- Cuiture of customer:

- Countrv of ongin and etc.

74
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Thoretore "“”*;JJCT’"’" Sy 1 a3y o roral tear lealos e teiad are duer lenad

fepending on size of model and internal velume ot the “"‘k:l'k. could he s wason ple
; R T i

L}.ﬂa QT?CLICZH W) b\livlh&l\. Wil Tespect o this LGC’ ae calculare our “\‘ULCL ocad as

Q Product — ( 4‘00/0 tO 659/0 ) ot Q Total Heat Leaks

Product load calculanon for Pars Machine Ketrigerator Model 1070 1s:

Product load = 63 x 0.40 = 25.2 Watts

¢y Heat gain through infiltration;

Toral heat gain through infiltration { door opening. and gasket ? are
considered to 20 % of total heat gain by cenduction and heat removad from

products, therefore;

Heat gain bv mfiltration = 0.2 x ( total heat leaks + product loads )

Heat gain by infiltration = 0.2 x ( 63-- 252 )= 17.6 Watts

Total Cooling Capacity Required tor Model 1070 are calculated as follows:

QGmnd Total = QHeat Leaks — Product Loads — Qim‘utradon

(DGrand Tatai = 63 = 25.2 = 17.6 = 106 Watts

QGmnd Total = 106 Watts




No. 1015, Tehran-nou Ave. . T'echran 17437 Iran, Tel +98 21 741 67 26, Fax + 98 217410329

Electrical / Gas Home Appliances

AZMAYESH IN DUSTRI&L FACTORIES CO.

Pars Monark

Upright Refrigerator & Freezer Model PKRF 17

a) Transmission load calculation

Table IX
Dimensions

Dimension l Area (sq. mt.) | Insulation | Tempreture

Cm. | Thickness | Difference
Side Walls 2 x (146x66) | 1.97 30 39
Back Panel 99.5x68.2 | 0.67 30 39
Bottom Floor 68.2 x64.2 0.44 30 39
Door 96 x 68 0.65 30 39

r Dimension Area (sq. mt.) | Insulation | Tempreture

partmen Cm. Thickness | Difference
Side Walls | 2x%(35x59) 0.413 55 61
Back Panel | 55x44.5 0.244 55 61
Top Roof 44.5%60.3 0.262 55 61
Door 55x%44.5 0.244 55 61

Insulation Type: Pu Foam

Thermal Conductivity for Foam: 0.0195 W/ mt. C

Temperature Difference Refrigerator Compartment: (A7) = 43 -(+4 )=39C

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

Refrigerator Air Temperature = +4 C

FRICER-L S, R STIMIDPLSRE A s 1O

22
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Calculation :

Heat Leak For Refrigerator Compartment.

Ot = Osw + Opp + OpoTToOM + DOOR

Q=UA(T.-T:)

_ 1
X, /K + X,/ Kyt

Where :
U = Heat Resistance Coefficient Factor
K1 = Foam Thermal Conductivity
X1 = Foam Thickness

Therefore:

1- Q sidewatts = [ UA(Ta-Tr)]

Ta= Ambient Temperature
Tr = refrigerator air Temperature

U=1/(0.030/0.0195)=0.65 W/sqm C
A= 1.966 Sq. Mt.

Ta=43C

Te=+4C

Q sigewaits = 0.65 x 1.966 x 39 =49.8 Watts

L P S T LV EI N AR T S I R e S S A T . RS L PR SN S ST S e
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Q sidewans = 49.8 Watts

2- QBackpanel: [UA(Ta-Tr)]

Ta= Ambient Temperature
Tr=Refrigerator air Temperature

U=1/(0.030 /0.0195)=0.65W/sqmC
A= 0.787 Sq. Mt.

Ta=43C

Tr=+4C

Q Backpanet = 0.65 x 0.787 x 39 = 19.9 Watts

Q Back pane! = 19.9 Watts

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

Ta= Ambient Temperature
Tr = Refrigerator air Temperature

U=1/(0.030 /0.0195)=0.65W/sqmC
A= 0.715 Sq. Mt.

Ta=43C

Tr=+4C

Q poor =0.65 x0.715 x39 = 18.1 Watts

Q poor= 18.1 Watts

4- Qsoem= [UA(Ta-Tr)] -

Ta= Ambient Temperature
Tr =Refrigeratorr air Temperature .

AZMAYESH INDUSTRIAL FACTORIES CO.
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U=1/(0.030 /0.0195)=0.65W/sqmC
A= 0317 Sq. Mt.

Ta=43C

Tr=+4C

Q Botom = 0.65 x 0.317 x 39 = 8.03 Watts

Q Botom = 8.03 Watts

Heat Leak Calculation for Freezer Compartment
I- Qrp= [UA(Ta-Tr)]

Ta=Ambient Temperature
Tt =TFreezer air Temperature

U=1/(0.055/0.0195)=0.3545 W/sq.m C
A= 0.262 Sq. Mt.

Ta=43C

Te=-18C

Q 1op = 0.3545 x 0.262 x 61 = 5.66 Watts

Q Tp= 5.66 Watts

2- QSidewalls= [UA(T&'Tf)]

Ta= Ambient Temperature
Tt =Freezer air Temperature

U=1/(0.055/0.0195 ) =0.3545 W/ sq.m C
A= 0.413 Sq. Mt.

Ta=43C

Te=-18C

Fa it 52
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Q sigewans = 0.3545 x 0.413 x 61 = 8.9 Watts

|
Q sidewas = 8.9 Wals
|

3- QBackpanel {UA(T& Tf)]

Ta= Ambient Temperature
Tt=Freezer air Temperature

U=1/(0.055 /0.0195)=0.3545 W/sq.m C
A= 0.55Sq. Mt.

Te=43C

Tr=-18C

Q Backpamet = 0.3545 x0.244 x 61 = 5.29 Watts

Q Back panel = 5.29 Watts

4‘ QDoor [UA(Ta Tr)]

Ta= Ambient Temperature
Tt =Freezer air Temperature

U=1/(0.055 /0.0195)=0.3545 W/sq.m C
A= 0.155 Sq. Mt.

Ta=43C

Tr=-18C

Q poor =0.3545 x0.244 x 61 = 5.2 Watts

Q poer = 5.2 Watts
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AZMAYESH INDUSTRIAL FACTORIES CO.

Total Refrigerator Compartment Heat Leak =49.8 + 19.9 +8.3 + 18.1 = 96.1

Total Freezer Compartment Heat Leak = 8.9 + 529 + 5.66 + 529 =25.14 W

Total Heat Leaks;

QTL= ereezercompannem + Q refrigerator compartment — 25.14 +96.1 = 121.24 watts

Q roiaeat Lesks = 121.24 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% 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% ) of Q Total Heat Leaks

&6
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Product load calculation for Pars Monark Refrigerator Freezer Model PKRF1 7is;

Product load = 121.24 x 0.50 = 60.7 Watts

c¢) Heat gain through infiltration;

Total heat gatn through infiltration ( door opening, and gasket ) are
constdered 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 (121.24 + 60.7 )= 36.37Watq

Total Cooling Capacity Required for Model PKRF17 are calculated as follows;

QGrand Total = QHeat Leaks + QProduct Loads + anmtraﬁon

QGrandTotal =121.24 + 60.7 + 36.37 = 218.3 Watts

(QGrand Totar = 218 Watts

65
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Pars Monark

Upright Freezer Model MINKF 12

a) Transmission load calculation

Table XX
Dimensions
5 i Dimension Area (sq. mt.), Insulation
L BT com ____Thickness
. SideWalls | 2x(135x58) 1.57 . 50
: Back Panel i 13545 i 0.60 | 30
: Top Roof ' 58 x45 0.26 50
| Bottom Floor | 58 x 45 : 0.26 K 50
! Door 135 x 45 j 0.6 50

Insulation Type: Pu Foam

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

Temperature Difference: (AT)= 43 -(-18)=61C
Ambient Temperature =43 C
Freezer Air Temperature =- 18 C

Calcuiation
Ot = Osw + Opp + OportoM + O tor + Opoor

Q:‘-UA(Ta-Tf)

43
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U= =
X K =X, Ky,
Where :

U = Heat Resistance Coefficient Factor
K1 = Foam Thermal Conductivity

X1 = Foam Thickness

Therefore:

1- Q sidewaits = [T A (Ta-Tr) ]
Ta= Ambient Temperature
Tt="Freezer air Temperature

U=1/(0.050 /0.0195)=039 W, sqm C
A= 157Sq Mt

Ta = 43 C

1e=-18C

Q sigewas = 0.39 x 1.57 x 61 = 37.35 Watts

Q sidewats = 37.35 Watts

{2

S 3 [
- A\ pack pater [T N

T, = Ambient Tamsarnmora

L t= Freezer arr femperature

U=1/00.0350/ 0.01057=020% sqmC
A= 0.6 Sq Mt
Ta=43C
Tr=-18C

oy

. S & T A . — 1 ¢ ™ YT -
W Back panei U39 1.0 x61 = 142 Wartts

N
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Q Back panel — 14.2 Watts

3- : QTop= [UA(Ta-Tf)]

Ta= Ambient Temperature
Tt =Freezer air Temperature

U=1/(0.050 /0.0195)=039W/sqm C
A= 0.26 Sq. Mt.

Ta=43C

Tr=-18C

e = 0.39 x0.26 x61 = 6.2 Watts

Q Top = 6.2 Watts

4 - QBottom: [UA(T‘I_Tf)]

Ta= Ambient Temperature
Tt=Freezer air Temperature

U=1/(0.050 /0.0195)=0.39 W/ sq.m C

A= 0.26 Sq. Mt.
Ta=43C
Te=-18C

Q Bowom = U.20 X 0.39 x 61 = 6.2 Watts

Q Rottom — (’2 \/Vatt !

> - QDoor= [UA(Ta-rr)]

Ta= Ambient Temperature
Tr=Freezer air Temperature

CHS
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U=1/(0.050 /0.0195)=0.39 W/sqmC

A= 0.6 Sq. Mt.
Ta=43C
Tr=-18C

Q por =0.39 x0.6 x61 = 14.22 Watts

Q poor = 14.22 Watts

Total _Heat Leaks;

Qr=3735-142+62+62-142= 78.15 watly

Q Total Heat Leaks = 78 Watts

b) Product Loads:

Through our knowledge. experience and tacts and figures of calculation of
more than eight models of Azmavesh 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;

- Useful internal volume:

- Type of evaporator;

- Tvpe of cellar compartment:

e e v sl ean gy
- : R RS R S

- Culture of customer;
- Countrv of ortgin and etc.:

Theretore considering 40% to 6396 of total heat leaks for total product foad
depending on size of model and mternal volume ot the product could be reasonabie
and pracucai o caicuiate. With respect to this tact we calculate our product load as
follows: '

~Ne L
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Q Product = ('40% to 65% ) of Q Total Heat Leaks

Product joad calculation tor Pars Monark Model PMKF12 is:

Product ioad = 78 x 0.40 = 31.2 Warts

¢) Hear gamn through ntiitration:

‘Total heat gain through infiltration ( door opening, and gasket ) are
considered to 20 %% of total heat gain bv conduction and heat removed trom

products. therefore:

Heart gamn bv intiltration = 0.2 x ¢ total heat leaks — product loads )

i Heat cain bvinfiltration = 0.2~/ 78 - 31.2 1 = 21 .8 Watis

Total Cooting Capacity Required for Model PMKF12 are caiculated as follows:

QGmnd Total = QHem Leaks — QProduct Loads — Qinﬂltratioh

[
\\/ununu JRREE FR T P  h e — D PO R TR

! QGrand Total = 131 Watts '
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Pars Monark

Upright Freezer Model PMKFE7

a} Tranpsmission load calculation

Table 3Ci
Dimensions
Dimension " Area( sq. mt.) Insulation ?
Ci., s ~ Thickness

Side Walls 2 (R6%3T) 1.00 60
Back Panel 36 x 38 0.320 60
Top Root B 37 %38 0.21 50
Sotom Filoor 37538 U.21 o0
Door 86 x 38 0.326 60

Insulation Type: Pu Foam

| CP. Foam Thermal Conductivity: 0.0195 W 'mt.C

[emperature pirerence. (A7) = 43 - -i8 j=o0i C
Amhient Temnerature = 43 C

creealt sl ccnlpleratdiv - 1o w

UTL = wsw + UBP + OportoM + O top + OQpoor

|
O =TTAT _T) !
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U = Heat Resistance Coeftlicient Factor
Ki = Foam Thermai Conductivity

Xi = Foam Thickness

Thererore:
I- Q sidewaiis = [ UA ( Ta-Tr) ]

Ta=Ambient Temperature

Tt =Freezer air Temperature

U=1/(0.060 /0.0195)=0325 W/sqmC

A= 1.00 Sq. Mt.

Ta=43C

Tr=-18C

Q sidewas = 0.325 x 1.00 x 61 = 20 Watts
Q sidewanis = 20 Watts

2 - QBackpanelz [LTA(TS'TI\)]

Ta= Ambient Temperature
Tt=Freezer air Temperature

U=Y(0.06¢/ 0.0195)=0325W'sqmC
A= 0.326 Sq. Mt.
a=43C
Tr=-18C
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(J Sack panei .32 % ‘)326 x 061 =6.> Watts

! -
I () Back panes — 0.2 WIS

L

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

Ta= Ambient Temperature

- .
i f=Freezer air Temperature

U=1/(0.060 /00195 ;=0325W sq.a C
A= 021 Sq. Mt

Ta=43C

Te=-18C

Q1w = 0.325x0.21 x 61 =4.2 Watts

Q Top = 4.2 Watts

4 - Q}?:ottom= U.A.(TE'TI)'}

Ta= Ambient Temperature
Tf=Freezer air Temperature

U=1/(0.060 /0.01953=0.325 W/sqm C
A= 0.21 Sq. Mt.

Ta=43C

T:=-18C

Q Botom = 0.21 x0.325 x 61 = 4.2 Watts

i Q Romom = 4.2 "X"rat‘t
{

J- QDoor= [UA(T&"TI‘)]

Ta= Ambient Temperature
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R T s
v Wrapear 91 ArARArATlIra
r = TRRIST AT L oMmDeIGuUre

A= ‘).3;’;‘;‘- Sqa. Mt
l.=43C
Te=-18C

Qpoor = 0.325 x0.326 x 61 = 6.5 Waits

Q Door = 65 'W'atts

Total Heat Leaks:

- 6.3 +4.2= 414 watts

D
=
It
[\
(]
|
(@)}
h
|
$au
[\
+

(-

Total Heat Leaks ~ "1‘ 1 . 4‘ Watts

b) Product [oads:

Through our knowledge, experience and facts and tigures of calculation ot
more than eight models of Azmayvesh products and some Lorestan products we
found out that calculation of product loads tor each individual model depends
upon many factors that we could mention brieflv as follows:

- Product design:

- Preduct stvle: -

- Company policy:

- Usetul internal volume;

- Tvpe of evaporator:

- Type of cellar compartment;
- Freezer volume;

- Culture of customer:

- Countryv of origin and ete.:

Therefore considering 40% to 653% of total heat leaks tor total product load
depending on size ot modei and internal volume ot the product could be reasonabie
and practical to calcuiate. With respect to tlus fact we cajculate our oreduct ioaw as
tollows: )

- .51
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S ’ S TS0 K ~ 1/\.
‘\J Seadugt — ( “‘LOO’/O fO bDjo ) of '\‘é Toral Hear Leaks

L WX AN

tor Gadook Model FU 280 1«

Product load = 41.4 x0.40 = 16.6 Watts

¢) Heat gain through mtiltration:

Total heat gain through mtiltration { deor opening. and gasket ) are
considered to 20 %% of total heat gain by conduction and heat removed from

products, therefore:

1

teat zamn by mtiltranion = 0.2 x ( total heat leaks — product loads }

ks bt sy

Heat gain by infiltration = 0.2 x (414 - 16.6 )= 11.6 Watts

Tortal Cooting Capacity Required for Model PMKF7 are calculated as follows:

’

QGrand Total = QHeat Leaks — QProduct Loads ~— Qmﬂltrau'on

(DGrand Total =41.4= 16.6 ~ 11.6 = 69.6 Watts

QGrandTotal= 69.6 Watts

-
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Pars Vionark

Upright Reffgerator Mode! PMKRI12

a) Transmission load calculation

Table XXI1I
Dimensions
Refrigerator ~ '~ Dimension Areaisq. mt.) Insulation Tempreture |
Compartment Cm. Thickness ~ Ditference -
Side Walls 2x(121.x47.3) 1.13 ; Bl 5 39 :
Bacik Panel : 138 x 37 ; 0.8 - 30 i 39
Bottom Floor 37 x47.3 0.27 30 39
Door 138 x 37 3.8 30 30 :
..~ Freezer - . ; Dimension | Area(sq.mt.) = Insulation i Tempreture
”Compa"tmentf Cm. : © Thickness : Difference
Side Wails 217473 116 30 3z
Top Root ‘ 17.5x 57 J.27 30 33
Insulation Type: Pu Foam
r
} Thermal Conductivity for Foam 0.01953 W/ mt. C
Fh rmal Conductivity for Air at -12 at 1 atm. =0.02367 W/mt. C
Temperature Difference Retrigerator Compartment: (27 = 43 -{ =4 3;=39C

‘

Ambient Temperature = 43
Freezer Auir Temperature =- 12 C
Refrigerator Air Temperature = —4 C

Calculation
Heat Leak For Retnigerator Compartment.

Ot = Osw + Orp + Opotrom + Qpock

Q=UA(T.-T.)

- © 53
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Where...
' U = Heat Resistance Coetficient Factor
= Foam Thermal Conductivity
Kz = Air Thermal Condutivity
X1 = Foam Thickness
Theretore:
1- Q)me\'ﬂl - [D \( a-Tr)]
Ta=Ambient Temperature
Tt = retrigerator air Temperature
=1/(0.030 /0.0195 =163 W sqmC
A= 1.15S8q. Mt
Ta=43 C
Tt=+4C
Q sidewaits = 0.63 x 1.15 x39 =29.2 Wats
Q sidewans = 29.2 Watts
2- QBackpanel: {L""A\(TA'TI)]

Ta= Ambient Temperature

T'=Refrigerator air Temperature

U=1,:(0030: 00193)=063W sqmC
A= 0.8 Sq. Mt.

5%
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4 d

aal e

I I

‘\) ack namel = 1.0 Y08 x39 = 20.3 \AJISITS

Q Back panel = 20.3 Watts

3- . QDoor: [IJ:‘\(TI‘TI‘)}

Ta= Ambient Temperature

Tt =Refrigerator air Temperature

=1/{0.030 /0.0195)=065 W:sqm C

zx 0.8 Sqg. Mt.
=43 C
Tr==*4c

Q poor =0.65 x 0.8 x 39 = 20.3 Waits

T

Q Door = 0.3 Wartts

4 - QBonom=[UzAX(Ta‘TI)]

Ta= Ambient Temperature

Tr = Refrigeratorr air Temperature

U=1/(0.030 /0.0195 )=0.65 W sqm C
A= 0.27 Sq. Mt.
T.=43C
Tr==4C

Q Borem = 0.63 x0.27 x39 = 6.8 Watts

Q Bottom = 0.8 Watts
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Heat Leak Caleulation for Freezer Compartment
- (\) Tan = 'l A ’ T.-Tr ) Z

Ta= Ambient Temperature

Tr="Freezer air Temperature

U=1"[(0.030.,0.0195 »(0.020.0.02367)] =0.42 W' sq.m C

A= 0.27Sq Mt
Ta:43 C
Te=-12C

Q1op = 0.42 x0.27 x 35 = 0.2 Watts

Il
[
[OW)
]
\\l
)
=

]

Q Top

t2

- Q sidewals = [ UA( Ta-Tr) ]

Ta=Ambient Temperature
L f=Freezer air Temperature

U=1/[(0.030/0.0195 )+(0.033.0.02367)] = 0.42 W/sqm C
A= 0.16 Sq. Mt.

Ta=43C

Tr=-12C

Q sidewatis = 0.42 x0.16 x 33 = 3.7 Watts

Q sidewalls = 3.7 Watts

Total Freezer Compartment Heat Leak =6.2 - 3.7 = 10

[WP]
fl
.O‘
o)
-t
ol

Total Remngerator Compartment Heat Leak =292 - 20.3 - 6.8 - 20.
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Toral Hear Leaks:

“a I ;
e = -

{ RN - =" -7 L= QA4 4 o
T < TFeezer compriment Q relregerator vompartment e, ;6.~J = SO.‘J Waws

Q<

Total Heat Leaks ~— 866 Watts

by Product Loads:

Through our knowledge. experience and facts and figures of caiculation of
more than eight models of Azmavesh products and some Lorestan products we
tound cut that calculation of product loads for each individual model depends

upon many factors that we could mention brietly as tollows:

- Product design;

- Product stvle;

- Company poicy;

- Usetul internal volnme:

- Type of evaporator;

- Tvpe of cellar compartment:
- Freezer voiume;

- Culture of customer:

- Country of origin and etc.;

Theretore considering 40% to 63%% of total heat leaks for total product load
decending on size of model and internal volume of the product could be reasonable
and practical 1o calculate. With respect to this fact we calcuiate our product ioad as
(ollows:

£

— { AN0/ £330/, v ~{
Q Orodoct ( “?O /0 ‘iO U:‘Q'O' P oL \{ Total Heat Leaks

Product load caiculation for Pars Monark Retrigerator Model is PMKR12;

Product load = 86.6 x 0.6 = 52 Watts

¢) Heat gain through nfiitration;
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al hear zam through infiltration © door openma. and gasket are

Pilai—. i
'

CONSIUGCTEE 10 24 Te Of tolal deal gain oy conduction and ieal removed irom

sreduets, theretore:

Hear gain bv mtiltration = 0.2 x ( total heat leaks — product loads )

Heat gain by infiltration = X(86.6-32 =277 Watts
Total Coeling Capacity Required for Model PMKR12 are calculated as follows:

QGmnd Total = QHeal Leaks — QProduct Loads — Q%nﬁltradon




