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Fll\JAL REPORT 
for 

Jordan Catering Supplies, El- Shami and Nedal Dowaik 
Companies 

In this final report we describe our activities as well as providing all 
documents prepared from our previous reports, additional photos and test 
sheets are provided to this report as requested. The test sheets are means for 
evaluating and analyzing the performance of refrigeration component under 
specific environmental condition as specified by ISO standards and 
manufacturer technical requirements. This report could be used as a 
guideline for counterparts for future use, especially on selection of new 
components. Special consideration must be taken to select proper Rl34a 
compressor to replace with conventional Rl2 compressor. It is also 
important to adjust refrigerant charge balance to the existing refrigeration 
cycle with any major changes to the evaporator and condenser. In high 
backpressure type compressor it might needed to adjust capillary tube to 
balance pressure increase into the refrigeration system. All necessary advises 
were given to the counterparts during our several visit to their premises and 
conduction of technical course. 

Since these companies are the same in nature and usually do not have any 
testing facility to test their new and existing models during changing 
compressor models. It is seriously recommended to use one of existing hot 
chamber in the city, to assure safe and economical operation of refiigeration 
system. 

We are proud to have the opportunity to be UNIDO's team member to phase 
out OSD from many companies. We will attempt to use our experience and 
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capabilities to continue assisting UNIDO and small commercial refrigerator 
sector to improve their technical awareness, and count us as a focal point to 
access to up to date information and technical assistance. 

Activities 

1- Visiting counterparts premises several times to assure precise 
technical data for providing necessary information for calculating 

- refrigeration load calculation. 
2- Assisting counterparts to select most common and well selling 

prototype models to be made and test under new circumstances. 
3- Supervising related activities concerning making prototypes. 
4- Conducting several briefing meeting and training session at our 

classroom located beside our hot chamber at our factory and 
counterparts premises to familiarize the counterparts' technical staff 
with new refrigerant physical, chemical and operation properties and 
behavior. 

5- Contacting UNDP and Ozone office in several occasions to plan for 
implementation of the project in time. 

6- Coordinating with UNIDO staff and Ozone office staff in Beirut for 
execution of different activities foreseen in the contract. 

7- Storing and preserving charging equipment at our warehouse to assure 
safe and trustful stocking as requested by UNIDO' s project manager 
and Ozone Office. 

8- Deliver all charging equipment to counterparts as they were received 
in accordance with packing list and project documents. 

9- Assuring safe handling and equipment free of any defects by visual 
inspection due to possible mechanical damages, before delivery to the 
counterparts. 
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10- Explaining to the cotmterparts' operation purposes and 
application of each machine as purchased and supplied by UNIDO 
and manufacturer. 

11- Conducting an orientation course for technical staff of 
cotmterparts to be familiarized with application of equipments and use 
of them. 

12- Testing Perfonnance test on all prototypes to assure 
accomplishment of contract to fulfill new R134a refrigerant. 

13- Evaluation on perfonnance test results of prototypes to adjust 
and do necessary changes to refrigeration cycle in retrofit program 
foreseen in the contract. 

14- Advise the counterpart to do necessary changes to all models 
produced. These changes could be defined as proper amount of 
refiigerant weight and proper compressor selection, using cooling 
capacity calculated in this program. 

15- This to notice that amount of cooling capacity could be used as 
guidance, obviously it is almost impossible to fmd a compressor 
model to fit excite cooling capacity. There are a lot of factors, which 
should be into consideration while selecting compressor. 

16- The counterparts were advised to do performance test on all 
new compressor models selected to replace the old model, regardless 
of performance and technical characteristics defined by the 
manufactures. 
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17- A comprehensive explanation given to the counterparts to use 
different compressor manufacturers brochure and technical data. 

In this report we explain our activities and technical data gathered 

for component selection and also determine proper configuration for new 

design criteria. 

We spent a lot of time in market to suggest to the counterparts the 

new component replacement to fit Rl 34a ozone friendly refrigerant 
system circuit. 

Compressor selection was the main concern in this regard due to 

certain limitation of compressor capacity availability in Jordan market. 

Our main concern in implementation of project is testing 

prototypes, which are the most important part of project. 

Counterparts showed good role and cooperatSion to make 

prototypes and testing them are on process, the test result$ will be 

submitted to you whenever they are completed and pass performance 

test requirement. 

The new criteria are defined as new operating condition under 

usage of R 1 34a Ozone friendly refrigerant. As we learnt through our 

experience, following components have significant role to be adapted for 

new environmental and technical circumference. 

Compressor 

Drier 

Capillary tube 

- Refrigerant Charge 
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Jordan Catering Supplies 
Prototype # 1 

Product Technical Se.ecifj.,cation 

Description Specification 
Company Natne Jordan Catering Supplies 
Product N rune One Door Refrigerator 
Product Model JCS600R 
ProductAnulication Food Storage 
Operating Temperature 32C 
Climatic Condition Nonnal 
Product Overall Dimension WxLxH mm 800*700*2050 c 
Freezer Compartment Overall Dimension and NIA 
Wall Thickness 
Refrigerator Compartment Overall 40mm 
Dimension and 
Wall Thickness 
Product Shape, Upright with one Door 
Double Doors, Uprfa:ht, Chest, etc 
Freezer Internal Net Volwne NIA 
Refrigerator Net Volume 1148 Lit. 
Product Net Volume 600 Lit. 
Product Inside Temperature C +SC 
Water Storage Tank Capacity, Water Cooler NIA 
Type of Water Storage Tank NIA 
Cylinder, Cubic, etc. 
Water Fellow per hour for water cooler NIA 
Water Storage Tank Dimension NIA 
Water Outlet Temperature NIA 
Water Inlet Temperature NIA 
Freezer Inside Temperature NIA 
Refrigerator Inside Temperature +SC 
Evaporating Temperature -lOC 
Foam Insulation Thickness mm 40mm 
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Side Walls, Top, Bottom, Door, Back Pnnei I 
Ty'Pe of PU Foam Rl 1 Pu Foam 
Foam Density, Kg/Cu. Mt. I 40 Kg/Cu. Mt. 
Foam Mixture, Percentage 37% +13% + 50% 
Pol%+ RI 1 % +Isocyanate% 
Total amount of Foam Injection, Kg 17Kg 
Refrigerant Type Rl2 
Refrigerant Charge Weight Gr. 400 Gr. 
Type of Compressor, Hennetic 
Hennetic, Semi Hermetic, Open 
Compressor Cooling System Fan Cooled 
Static, Oil Cooled, Fan Cooled 
Compressor Cooling Capacity 450 Gr. 
Watt 
Compressor input Power, Watt 400 
Compressor Model Number SCI OB 
Compressor Manufacturer Danfoss 
Compressor Mounting Place Top 
Top, Bottom, Front, Back 
Condenser Type, Fan Cooled 
Static, Fan Cooled 
Condenser Dimension, Length, Inside Tube 3 Rows Tube Coils and Fins 
Diameter, 
Condenser Material, I Copper 
Alumimun, Copper, Copper Coated, etc, 
Condenser mounting Place, Top 
Back Wall, Top, Bottom 
Evaporator Type, Fin and Tube 
Fin and Tube, Roll Bomi, Wire and Tube, etc. 
Evaporator Dimension, 
Length, Surface Area, Inside Tube Diameter 
Evaporator Material, Copper 
Aluminum, Copper, Copper Coated, etc, 

. Dryer Type, , Cylindrical 
I I Dryer Material, Weight and Size 120 Gr 

j Capillary Tube Diameter and Length 11 mm 2500mm 
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Jordan Catering Supplies 
Prototype # 2 

Product Technical Sfl.eci[ication 

Description Specification 
Company Name Jordan Catering Supplies 
Product Name Water Cooler 
Product Model JCS 50H 
ProductA.pplication Water Cooler 
Operating Temperature 32C 
Climatic Condition N01mal 
Product Overall Dimension WxLxH mm 
Freezer Compartment Overall Dimension and NIA 
Wall Thickness 
Refrigerator Compartment Overall 60*40*130 Cm 
Dimension and 
Wall Thickness 
Product Shape, 
Double Doors, Upright, Chest, etc 
Freezer Internal Net Volume NIA 
Refrigerator Net Volume 60 Liters 
Product Net Voltune 315 Liters 
Product Inside Temperature C 18 
Water Storage Tank Capacity, Water Cooler 60 Liters 
Type of Water Storage Tank Cubic 
Cylinder, Cubic, etc. 
Water Fellow per hour for water cooler 60 Lit!H 
Water Storage Tank Dimension 60 Liters 
Water Outlet Temperature 18C 
Water Inlet Temperature 25C 
Freezer Inside Temperature NIA 
Refrigerator Inside Temperature 18C 
Evaporating Temperature -10 c 
Foam Insulation Thickness mm 40mm 
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Side Walls, Top, Botto~ Door, Back Panel 
Type of PU Foam Rll Pu Foam 
Foam Density, Kg-'Cu. Mt. 40Kg-'Cu. Mt. 
Foam Mixture, Percentage 37% + 13% + 50% 
Pol%+ RI 1 % +Isocyanate% 
Total amount of Foam Injection, Kg 6Kg 
Refrigerant Type R 12 
Refrigerant Charge Weight Gr. 250 Gr. 
Type of Compressor, Hennetic 
Hennetic, Semi Hennetic, Open 
Compressor Cooling System Fan Cooled 
Static, Oil Cooled, Fan Cooled 
Compressor Cooling Capacity 200 Watt 
Watt 
Compressor input Power, Watt 180 Watt 
Compressor Model Number SC8.5b 
Compressor Manufacturer Danfoss 
Compressor Mounting Place Bottom 
Top, Bottom, Front, Back 
Condenser Type, Fan Cooled 
Static, _fan Cooled 
Condenser Dimension, Length, Inside Tube 2Rows 
Diameter, 
Condenser Material, Copper 
Aluminum, Coooer, Copper Coated, etc, 
Condenser mounting Place, Bottom 
Back Wall, Top, Bottom 
Evaporator Type, Roll Tube 
Fin and Tube, Roll Bond, Wire and Tube, etc. 
Evaporator Dimension, 
Length, Surface Area, Inside Tube Diameter 
Evaporator Material, Copper Coated 
Aluminum, Copper, Copper Coated, etc, 
Dryer Type, Cylindrical 
Dryer Material, Weight and Size 10 Gr. 
Capillary Tube Diameter and Length 0. 7 mm diameter 2500 mm length 
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Jordan Catering Supplies 
Prototype # 3 

Product Technical So.ecifl.cation 

Description Specification 
Company Name Jordan Catering Supplies 
Product Name Dairy Refrigerator 
Product Model JCS 120 SC 
Product Aoolication Dairy Show Case 
Operating Temperature 32C 
Climatic Condition Normal 
Product Overall Dimension WxLxH mm 120*70*20 cm 
Freezer Compartment Overall Dimension and NIA 
Wall Thickness 
Refrigerator Compartment Overall 40mm 
Dimension and 
Wall Thickness 
Product Shape, Upright Two Doors 
Double Doors, Upright, Chest, etc 
Freezer Internal Net Volume NIA 
Refrigerator Net Volume 1680 litters 
Product Net Volume 1000 Litters 
Product Inside Temperature C +SC 
Water Storage Tank Capacity, Water Cooler NIA 
Type of Water Storage Tank NIA 
Cylinder, Cubic, etc. 
Water Fellow per hour for water cooler NIA 
Water Storage Tank Dimension NIA 
Water Outlet Temperature NIA 
Water Inlet Temperature NIA 
Freezer Inside Temperature NIA 
Refrigerator Inside Temperature +5C 
Evaporating Temperature -IOC 
Foam Insulation Thickness mm 40mm 
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Side Walls, Top, Bottom, Door, Back Panel 
Type of PU Foam Rll Pu Foam 
Foam Density, Kg/Cu. Mt. 40 Kg/Cu. Mt. 
Foam Mixture, Percentage 37%+ 13 %+ 50 % 
Pol% +RI 1 % +Isocyanate% 
Total amount of Foam Injection, Kg 20Kg 
Refrigerant Type R12 
Refrigerant Charge Weight Gr. 450 Gr. 
Type of Compressor, Hermetic 
Hermetic, Semi Hermetic, Open 
Compressor Cooling System Fan Cooled 
Static, Oil Cooled, Fan Cooled 
Compressor Cooling Capacity 450 Watt 
Watt 
Compressor input Power, Watt 400 Watt 
Compressor Model Number SCIOB 
Compressor Manufacturer Danfoss 
Compressor Mounting Place Top 
Top, Bottom, Front, Back 
Condenser Type, Fan Cooled 
Static, Fan Cooled 
Condenser Dimension, Length, Inside Tube 3Rows 
Diameter, 
Condenser Material, Copper 
Aluminum, Copper, Copper Coated, etc, 
Condenser mmm.ting Place, Top 
Back Wall, Top, Bottom 
Evaporator Type, Fin and Tube 
Fin and Tube, Roll Bond, Wire and Tube, etc. 
Evaporator Dimension, 
Length, Surface Area, Inside Tube Diameter 
Evaporator Material, Copper 
Aluminum, Coooer, Copper Coated, etc, 
Dryer Type, Cylindrical 
Dryer Material, Weight and Size 20 Gr. 
Capillary Tube Diameter and Length 1 mm dim. 2500 length 
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Jordan Catering Supplies 
Prototype # 4 

Product Tecllnical Su.ecif1cation 

Description Specification 
Company Name Jordan Catering Supplies 
Product Name Two Doors Refrigerator 
Product Model JCS 1200R 
Product Application Food Storage 
Operating Temperature 32C 
Climatic Condition Normal 
Product Overall Dimension WxLxH mm 140*70*205 cm 
Freezer Compartment Overall Dimension and NIA 
Wall Thickness 
Refrigerator Compartment Overall 40mm 
Dimension and 
Wall Thickness 
Product Shape, Upright with Two Doors 
Double Doors, Upright, Chest, etc 
Freezer Internal Net Volume NIA 
Refrigerator Net Volume 2000 Lit. 
Product Net Volume 1200 Lit 
Product Inside Temperature C +SC 
Water Storage Tank Capacity, Water Cooler NIA 
Type of Water Storage Tank NIA 
Cylinder, Cubic, etc. 
Water Fellow per hour for water cooler NIA , 

Water Storage Tank Dimension NIA 
Water Outlet Temperature NIA 
Water Inlet Temperature NIA 
Freezer Inside Temperature NIA 
Refrigerator Inside Temperature +5C 
Evaporating Temperature -10 c 
Foam Insulation Thiclmess mm 40mm 
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Side Walls, Top, Bottom, Door, Back Panel 
Type of PU Foam R 11 Pu Foam 
Foam Density, Kg/Cu. Mt. 40 Kg/Cu. Mt. 
Foam Mixture, Percentage 37% + 13% + 50% 
Pol%+ Rl 1 % +Isocyanate% 
Total amount of Foam Injection, Kg 27Kg 
Refrigerant Type Rl2 
Refrigerant Charge Weight Gr. 500 Gr. 
Type of Compressor, Hennetic 
Hennetic, Semi Hennetic, Open 
Compressor Cooling System Fan Cooled 
Static, Oil Cooled, Fan Cooled 
Compressor Cooling Capacity 625 Watt 
Watt 
Compressor input Power, Watt 
Compressor Model Number Danfoss SCI 5 B 
Compressor Manufacturer Danfoss 
Compressor Motmting Place Top 
Top, Bottom, Front, Back 
Condenser Type, Fan Cooled 
Static, Fan Cooled 
Condenser Dimension, Length, Inside Tube Four Rows Tube Coil and Fins 
Diameter, 
Condenser Material, Copper 
Aluminum, Copper, Copper Coated, etc, 
Condenser mounting Place, Top 
Back Wall, Top, Bottom 
Evaporator Type, Fin and Tube 
Fin and Tube, Roll Bond, Wire and Tube, etc. 
Evaporator Dimension, 
Length, Surface Area, Inside Tube Diameter 
Evaporator Material, Copper 
Aluminum, Copper, Copper Coated, etc, 
Dryer Type, Cylindrical 
Dryer Material, Weight and Size 25 Gr. 
Capillary Tube Diameter and Length l.2mm 3000 length 
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Moh' d Ahmed El-Sltami Sons Co. 
Prototype # 1 

Product Technical Se.ecifl.cation 

Description Specification 
Company Name Moh' d Ahmed El Shami Sons Co. 
Product Name Water Cooler 3 Taps 
Product Model ASWC3 
Product Application Water Cooler 
Operating Temperature 32C 
Climatic Condition Nonna! 
Product Overall Dimension WxLxH mm 70*50*129 cm 
Freezer Compartment Overall Dimension and NIA 
Wall Thickness 
Refrigerator Compartment Overall 50mm 
Dimension and 
Wall Thickness 
Product Shape, 
Double Doors, Upright, Chest, etc 
Freezer Internal Net Volume NIA 
Refrigerator Net Volume NIA 
Product Net Volume NIA 
Product Inside Temperature C +6C 
Water Storage Tank Capacity, Water Cooler 120 Lit 
Type of Water Storage Tank Cubic 
Cylinder, Cubic, etc. 
Water Fellow per hour for water cooler 80 Liters 
Water Storage Tank Dimension 60*40*50 cm 
Water Outlet Temperature +6C 
Water Inlet Temperature +25C 
Freezer Inside Temperature NIA 
Refrigerator Inside Temperature +6C 
Evaporating Temperature oc 
Foam Insulation Thickness mm 50mm 
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Side Walls, Top, Bottom, Door, Back Panel 
Type of PU Foam R 11 Pu Foam 
Foam Density, Kg/Cu. Mt. 35-40 Kg/Cu.Mt 
Foam Mixture, Percentage 37% + 13% +50 % 
Pol% + Rl 1 % +Isocyanate% 
Total amount of Foam Injection, Kg 5Kg 
Refrigerant Type R 12 
Refrigerant Charge Weight Gr. 300 Gr 
Type of Compressor, Hennetic 
Hermetic, Semi Hermetic, Open 
Compressor Cooling System Fan Cooled 
Static, Oil Cooled, Fan Cooled 
Compressor Cooling Capacity 390 Watt 
Watt 
Compressor input Power, Watt 1/3 HP 
Compressor Model Number SCI OB 
Compressor Manufacturer Danfoss Germany 
Compressor Mounting Place Back 
Top, Bottom, Front, Back 
Condenser Type, Fan Cooled 
Static, Fan Cooled 
Condenser Dimension, Length, Inside Tube Three Rows Tube Coil and Fins 
Diameter, 
Condenser Material, Copper 
Alumimun, Coover, Coover Coated, etc, 
Condenser mounting Place, Back Wall 
Back Wall, Top, Bottom 
Evaporator Type, Fin and Tube 
Fin and Tube, Roll Bond, Wire and Tube, etc. 
Evaporator Dimension, Tube Coil and Fins 
Length, Surface Area, Inside Tube Diameter 
Evaporator Material, Copper 
Aluminum, Copper, Copper Coated, etc, 
Dryer Type, Cylindrical 
Dryer Material, Weight and Size 25 Gr. 
Capillary Tube Diameter and Length 1 mm 3050 mm Length 
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Moh 'd Ahmed El-Shami Sons Co. 
Prototype # 2 

Product Tecltnical S11.ecifl.cation 

Description Specification 
Company Name Moh' d Ahmed El Shami Sons Co. 
Product Name Counter Refrigerator 
Product Model ASC19 
Product.Application Meat Case 
Operating Temperature 32C 
Climatic Condition Nonnal 
Product Overall Dimension WxLxH mm 190*75*90 cm 
Freezer Compartment Overall Dimension and NIA 
Wall Thickness 
Refrigerator Compartment Overall 50rnm 
Dimension and 
Wall Thickness 
Product Shape, Cowiter Double Doors 
Double Doors, Upright, Chest, etc 
Freezer Internal Net Volume NIA 
Refrigerator Net Volume 1280 Lit 
Product Net Volume 712 Lit 
Product Inside Temperature C +5C 
Water Storage Tank Capacity, Water Cooler NIA 
Type of Water Storage Tank NIA 
Cylinder, Cubic, etc. 
Water Fellow per hour for water cooler NIA 
Water Storage Tank Dimension NIA 
Water Outlet Temperature NIA 
Water Inlet Temperature NIA 
Freezer Inside Temperature NI.A 
Refrigerator Inside Temperature +5C 
Evaporating Temperature -lOC 
Foam Insulation Thickness mm 50mm 
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Side Walls, Top, Bottom, Door, Back Panel 
Type of PU Foam Rll PU Foam 
Foam Density, Kg/Cu. Mt. 35-40 Kg/Cu. Mt. 
Foam Mixture, Percentage 37%+ 13%+ 50% 
Pol% + Rl 1 % +Isocyanate% 
Total amount ofFoam Injection, Kg IO Kg 
Refrigerant Type R 12 
Refrigerant Charge Weight Gr. 300 Gr. 
Type of Compressor, Hermetic 
Hermetic, Semi Hermetic, Open 
~ompressor Cooling System Fan Cooled 
Static, Oil Cooled, Fan Cooled 
Compressor Cooling Capacity 400 Watt 
Watt 
Compressor input Power, Watt l/3Hp 
Compressor Model Number SClOB 
Compressor Manufacturer Danfoss GelIDany 
Compressor Mounting Place Bottom 
Top, Bottom, Front, Back 
Condenser Type, Fan Cooled 
Static, Fan Cooled 
Condenser Dimension, Length, Inside Tube Three Rows Tube Coil and Fins 
Diameter, 
Condenser Material, Copper 
Aluminwn, Copper, Copper Coated, etc, 
Condenser mounting Place, Bottom 
Back Wall, Top, Bottom 
Evaporator Type, Fin and Tube 
Fin and Tube, Roll Bond, Wire and Tube, etc. 
Evaporator Dimension, Tube Coils and Fins 
Length, Surface Area, Inside Tube Diameter 
Evaporator Material, Copper 
Aluminum, Copper, Copper Coated, etc, 
Dryer Type, Cylindrical 
Dryer Material, Weight and Size 30Gr. 
Capillary Tube Diameter and Length 0.8 mm dim. 3000 mm Length 
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l'r/oh 'd Ahmed El-Shand Sons Co. 
Prototvpe # 3 

Product Technical Su.eci{j,.cati.on 

Description Specification 
Company Name Moh' d Ahmed El Shami Sons Co. 
Product Name Cake Display refrigerator 
Product Model ASRCD20 
Product Application Cake Show Case 
Operating Temperature 32C 
Climatic Condition Normal 
Product Overall Dimension WxLxH mm 200*95*135 cm 
Freezer Compartment Overall Dimension and NIA 
Wall Thickness 
Refrigerator Compartment Overall 50mm 
Dimension and 
Wall Thickness 
Product Shape, Show Case 
Double Doors, Upright, Chest, etc 
Freezer Internal Net Volmne NIA 
Refrigerator Net Volume 2560 Liters 
Product Net Volume 390Liters 
Product Inside Temperature C +8C 
Water Storage Tank Capacity, Water Cooler NIA 
Type of Water Storage Tank NIA 
Cylinder, Cubic, etc. 
Water Fellow per hour for water cooler NIA 
Water Storage Tank Dimension NIA 
Water Outlet Temperature NIA 
Water Inlet Temperature NIA 
Freezer Inside Temperature NIA 
Refrigerator Inside Temperature +8C 
Evaporating Temperature -IOC 
Foam Insulation Thickness mm 50mm 
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Side Walls, Top, Bottom, Door, Back Panel 
Type of PU Foam Rll PU Foam 
Foam Density, Kg/Cu. Mt. 35-40 Kg/Cu. Mt 
Foam Mixture, Percentage 37% + 13% + 50% 
Pol% + Rl 1 % +Isocyanate% 
Total amount of Foam Injection, Kg IO Kg 
Refrigerant Type R12 
Refrigerant Charge Weight Gr. 400 Gr. 
Type of Compressor, Hennetic 
Hermetic, Semi Hermetic, Open 
Compressor Cooling System Fan Cooled 
Static, Oil Cooled, Fan Cooled 
Compressor Cooling Capacity 600 Watt 
Watt 
Compressor input Power, Watt 550 Watt 
Compressor Model Nwnber SCIOB 
Compressor Manufacturer Danfoss Germany 
Compressor Mounting Place Bottom 
Top, Bottom, Front, Back 
Condenser Type, Static 
Static, Fan Cooled 
Condenser Dimension, Length, Inside Tube Four Rows Tube Coil and Fins 
Diameter, 
Condenser Materiai, Copper 
Aluminwn, Copper, Copper Coated, etc, 
Condenser mounting Place, Bottom 
Back Wall, Top, Bottom 
Evaporator Type, Fin and Tube 
Fin and Tube, Roll Bond, Wire and Tube, etc. 
Evaporator Dimension, Tube Coils and Fins 
Length, Sruface Area, Inside Tube Diameter 
Evaporator Material, Copper 
Aluminum, Copper, Copper Coated, etc, 
Dryer Type, Cylindrical 
Dryer Material, Weight and Size 30 Gr. 
Capillary Tube Diameter and Length 1 mm dim. 3050 mm lenght 
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jl;foh 'd Ahmed El-Shami Sons Co 
Prototvpe # 4 

Product Technical Su_eciflcation 

Description Specification 
Company Name Moh' d Ahmed El Shami Sons Co. 
Product Name Upright Refrigerator 
Product Model ASR8 
Product.Application Vegetables 
Operating Temperature 32C 
Climatic Condition Nonnal 
Product Overall Dimension WxLxH mm 80*75*205 mm 
Freezer Compartment Overall Dimension and NIA 
Wall Thickness 
Refrigerator Compartment Overall 50mm 
Dimension and 
Wall Thickness 
Product Shape, Upright Case with one Door 
Double Doors, Upright, Chest, etc 
Freezer Internal Net Volume NIA 
Refrigerator Net Volume 1200 Liters 
Product Net Volume 655 Liters 
Product fuside Temperature C +5C 
Water Storage Tank Capacity, Water Cooler NIA 
Type of Water Storage Tank NIA 
Cylinder, Cubic, etc. 
Water Fellow per hour for water cooler NIA 
Water Storage Tank Dimension NIA 
Water Outlet Temperature NIA 
Water Inlet Temperature NIA 
Freezer Inside Temperature NIA 
Refrigerator fuside Temperature +SC 
Evaporating Temperature -lOC 
Foam Insulation Thickness mm SO mm 
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Side Walls, Top, Bottom, Door, Back Panel 
Type of PU Foam Rll PU Foam 
Foam Density, Kg/Cu. Mt. 35-40 Kg/Cu. Mt. 
Foam Mixture, Percentage 37% + 13% + 50% 
Pol% + Rl 1 % + Isocyanate% 
Total amount of Foam Injection, Kg IO Kg 
Refrigerant Type R 12 
Refrigerant Charge Weight Gr. 300Gr. 
Type of Compressor, Heffiletic 
Hermetic, Semi Heffiletic, Open 
Compressor Cooling System Fan Cooled 
Static, Oil Cooled, Fan Cooled 
Compressor Cooling Capacity 390 Watts 
Watt 
Compressor input Power, Watt 1/3 Hp 
Compressor Model Number SCI OB 
Compressor Manufacturer Danfoss Germany 
Compressor Mounting Place Top 
Top, Bottom, Front, Back 
Condenser Type, Fan Cooled 
Static, Fan Cooled 
Condenser Dimension, Length, Inside Tube 29*9*24 cm 3 Pipes Y4 inch 
Diameter, 
Condenser Material, Aluminum and Copper Coated 
Aluminum, Cooner, Copper Coated, etc, 
Condenser mounting Place, Top 
Back Wall, Top, Bottom 
Evaporator Type, Fin and Tube 
Fin and Tube, Roll Bond, Wire and Tube, etc. 
Evaporator Dimension, 40* 10* 10 3/8 inch 
Length, Surface Area, Inside Tube Diameter 
Evaporator Material, Aluminum, Copper 
Aluminum, Copper, Copper Coated, etc, 
Dryer Type, Cylindrical 
Dryer Material, Weight and Size 30Gr. 
Capillary Tube Diameter and Length 0.8mmdim 3000 mm Length 
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Nidal Dowaik Co. 
Prototvpe # 1 

Product Teclz11ical Sf1.eclfl.catio11 

Description Specification 
Company Name Nidal Dowaik Co. 
Product Name Chest Freezer 
Product Model ND-125 
Product Application Freezer 
Operating Temperature 32C 
Climatic Condition Normal 
Product Overall Dimension WxLxH mm 65*125*88 
Freezer Compartment Overall Dimension and 45mm 
Wall Thickness 
Refrigerator Compartment Overall NIA 
Dimension and 
Wall Thickness 
Product Shape, Chest Freezer 
Double Doors, Upright, Chest, etc 
Freezer Internal Net Volume 400 Liters 
Refrigerator Net Volume NIA 
Product Net Volume 300 Liters 
Product Inside Temperature C -25C 
Water Storage Tank Capacity, Water Cooler NIA 
Type of Water Storage Tank NIA 
Cylinder, Cubic, etc. 
Water Fellow per hour for water cooler NIA 
Water Storage Tank Dimension NIA 
Water Outlet Temperature NIA 
Water Inlet Temperature NIA 
Freezer Inside Temperature -25 c 
Refrigerator Inside Temperature NIA 
Evaporating Temperature -32C 
Foam Insulation Thickness mm 40mm 
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Side Walls, Top, Bottom, Door, Back Panel 
Type of PU Foam Rll Pu Foam 
Foam Density, Kg/Cu. Mt. 40 Kg/Cu. Mt. 
Foam Mixture, Percentage 37% + 13% + 50% 
Pol% + Rl I% + Isocyanate% 
Total amount of Foam Injection, Kg 12Kg 
Refrigerant Type R12 
Refrigerant Charge Weight Gr. 350Gr. 
Type of Compressor, Hermetic 
Hermetic, Semi Hermetic, Open 
Compressor Cooling System Fan Cooled 
Static, Oil Cooled, Fan Cooled 
Compressor Cooling Capacity 600 Watts 
Watt 
Compressor input Power, Watt 550 Watts 
Compressor Model Number 
Compressor Manufacturer Danfoss Germany 
Compressor Mounting Place Bottom 
Top, Bottom, Front, Back 
Condenser Type, Fan Cooled 
Static, Fan Cooled 
Condenser Dimension, Length, Inside Tube Four Rows Tube Coil and Fins 
Diameter, 
Condenser Material, Copper 
Aluminum, Copper, Copper Coated, etc, 
Condenser mounting Place, Bottom 
Back Wall, Top, Bottom 
Evaporator Type, Tubes 
Fin and Tube, Roll Bond, Wire and Tube, etc. 
Evaporator Dimension, Copper tubes surrounding the inner 
Length, Surface Area, Inside Tube Diameter body 
Evaporator Material, Copper 
Aluminum, Copper, Copper Coated, etc, 
Dryer Type, Cylindrical 
Dryer Material, Weight and Size Ranco 20Gr. 
Capillary Tube Diameter and Length 0.7 mm dim. 3000 mm length 
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Nida/ Dowaik Co. 
Prototype # 2 

Product Teclt11ical Su..eci(lcation 

Description Specification 
Company Name Nidal Dowaik Co. 
Product Name Water Cooler 
Product Model NDWC-100 
Product Application Water Cooler 
Operating Temperature 32C 
Climatic Condition Nonna! 
Product Overall Dimension WxLxH mm 41*67*127 cm 
Freezer Compartment Overall Dimension and NIA 
Wall Thickness 
Re:fiigerator Compartment Overall NIA 
Dimension and 
Wall Thickness 
Product Shape, Stand 
Double Doors, Upright, Chest, etc 
Freezer Internal Net Volume NIA 
Re:fiigerator Net Volume NIA 
Product Net Volume NIA 
Product Inside Temperature C +7C 
Water Storage Tank Capacity, Water Cooler 30 Litters 
Type of Water Storage Tank Cylindrical 
Cylinder, Cubic, etc. 
Water Fellow per hour for water cooler 80 Liters/H 
Water Storage Tank Dimension 45*30 cm 
Water Outlet Temperature +7C 
Water Inlet Temperature +28C 
Freezer Inside Temperature NIA 
Refrigerator Inside Temperature NIA 
Evaporating Temperature -23 c 
Foam Insulation Thickness mm 40mm 
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Side Walls, Top, Bottom, Door, Back Panel 
Type of PU Foam Rll Pu Foam 
Foam Density, K(Y'Cu. Mt. 40 K(Y'Cu. Mt. 
Foam Mixture, Percentage 37% + 13% + 50% 
Pol%+ Rl 1 % +Isocyanate% 
Total ammmt of Foam Injection, Kg 6Kg 
Refrigerant Type R 12 
Refrigerant Charge Weight Gr. 240Gr. 
Compressor Cooling Capacity 250 Watts 
Watt 
Compressor input Power, Watt Yi Hp, 184 Watts 
Compressor Model Number 
Compressor Manufacturer Electrolux 
Compressor Mounting Place Bottom 
Top, Bottom, Front, Back 
Condenser Type, Fan Cooled 
Static, Fan Cooled 
Condenser Dimension, Length, Inside Tube Two Rows, 5/16 inch 
Diameter, 
Condenser Material, Copper and Aluminum 
Aluminum, Copper, Copper Coated, etc, 
Condenser mounting Place, Bottom 
Back Wall, Top, Bottom 
Evaporator Type, Copper Tubes Surrounding the Tank 
Fin and Tube, Roll Bond, Wire and Tube, 
etc. 
Evaporator Dimension, 15 m. Length 
Length, Smface Area, Inside Tube Diameter 
Evaporator Material, Copper 
Aluminum, Copper, Copper Coated, etc, 
Dryer Type, Ran co 
Dryer Material, Weight and Size Silica, Cylindrical, 15 Gr. 
Capillary Tube Diameter and Length 1 mm, 1800 mm length 
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Mdal Dowaik Co. 
Prototype # 3 

Product Tecltnical Seeci[zcation 

Descriution Specification 
Company Name Nidal Dowaik Co. 
Product Name Water Cooler 
Product Model NDWC-60 
Product Application Water Cooler 
Operating Temperature 32C 
Climatic Condition Nonnal 
Product Overall Dimension WxLxH mm 39*39*102 cm 
Freezer Compartment Overall Dimension and NIA 
Wall Thickness 
Refrigerator Compartment Overall· NIA 
Dimension and 
Wall Thickness 
Product Shape, Stand 
Double Doors, Upri!?ht, Chest, etc 
Freezer Internal Net Volume NIA 
Refrigerator Net Volume NIA 
Product Net Volume NIA 
Product Inside Temperature C +7C 
Water Storage Tank Capacity, Water Cooler 8 Liters 
Type of Water Storage Tank Cylindrical 
Cylinder,' Cubic, etc. 
Water Fellow per hour for water cooler 50 Liters 
Water Storage Tank Dimension 30*25 cm 
Water Outlet Temperature +7C 
Water Inlet Temperature +28C 
Freezer Inside Temperature NIA 
Re:fiigerator Inside Temperature NIA 
Evaporating Temperature -23 c 
Foam Insulation Thickness mm 40mm 
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Side Walls, Top, Bottom, Door, Back Panel 
Type of PU Foam Rll Pu Foam 
Foam Density, Kg/Cu. Mt. 40 Kg/Cu. Mt. 
Foam Mixture, Percentage 37% + 13% + 50% 
Pol% + Rl 1 % + Isocyanate% 
Total ammmt of Foam Injection, Kg 4Kg 
Refrigerant Type Rl2 
Refrigerant Charge Wei.clit Gr. 180 Gr. 
Type of Compressor, Hennetic 
Hennetic, Semi Hermetic, Open 
Compressor Cooling System Fan Cooled 
Static, Oil Cooled, Fan Cooled 
Compressor Cooling Capacity 250 Watts 
Watt 
Compressor input Power, Watt 14 Hp, 184 Watts 
Compressor Model Number 
Compressor Manufacturer Electrolux 
Compressor Mmmting Place Bottom 
Top, Bottom, Front, Back 
Condenser Type, Fan Cooled 
Static, Fan Cooled 
Condenser Dimension, Length, Inside Tube Two Rows, 5/16 Inch 
Diameter, 
Condenser Material, Copper and Aluminum Fins 
Ahuninum, Copper, Copper Coated, etc, 
Condenser mollllting Place, Bottom 
Back Wall, Top, Bottom 
Evaporator Type, Tubes Surrounding the Tank 
Fin and Tube, Roll Bond, Wire and Tube, etc. 
Evaporator Dimension, 15 M. Copper Tubes 
Length, Surface Area, Inside Tube Diameter 
Evaporator Material, Copper 
Aluminum, Copper, Copper Coated, etc, 
Dryer Type, Ranco 
Dryer Material, Weight and Size Silica, 15 Gr. Cylindrical 
Capillary Tube Diameter and Length 1 mm dim, 1800 length 
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Nida! Dowaik Co. 
Prototype # 4 

Product Technical Sf!.ecit1.catio11 

Description Specification 
Company Name Nidal Dowaik Co. 
Product Name Water Cooler 
Product Model NDWC-80 
Product Application Water Cooler 
Operating Temperature 32C 
Climatic Condition Nonnal 
Product Overall Dimension WxLxH mm 42*42*112 cm 
Freezer Compartment Overall Dimension and NIA 
Wall Thickness 
Refrigerator Compartment Overall NIA 
Dimension and 
Wall Thickness 
Product Shape, Stand 
Double Doors, Upright, Chest, etc 
Freezer Internal Net Volume NIA 
Refrigerator Net Volume NIA 
Product Net Volume NIA 
Product Inside Temperature C +7C 
Water Storage Tank Capacity, Water Cooler 8 Liters 
Type of Water Storage Tank Cylindrical 
Cylinder, Cubic, etc. 
Water Fellow per hour for water cooler 80 Liters 
Water Storage Tank Dimension 40*30cm 
Water Outlet Temperature +7C 
Water Inlet Temperature +28C 
Freezer Inside Temperature NIA 
Refrigerator Inside Temperature NIA 
Evaporating Temperature -23 c 
Foam Insulation Thickness mm 40mm 
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Side Walls, Top, Bottom, Door, Back Panel 
Type of PU Foam Rll Pu Foam 
Foam Density, Kg/Cu. Mt. 40 Kg/Cu. Mt. 
Foam Mixture, Percentage 37% + 13% + 50% 
Pol% + RI I%+ Isocyanate% 
Total amount ofFoam Injection, Kg 4Kg 
Refrigerant Type Rl2 
Refrigerant Charge Weight Gr. 180 Gr. 
Type of Compressor, Hennetic 
Hermetic, Semi Hennetic, Open 
Compressor Cooling System Fan Cooled 
Static, Oil Cooled, Fan Cooled 
Compressor Cooling Capacity 250 Watts 
Watt 
Compressor input Power, Watt V4 Hp, 184 Watts 
Compressor Model Number 
Compressor Manufacturer Electrolux 
Compressor Mounting Place Bottom 
Top, Bottom, Front, Back 
Condenser Type, Fan Cooled 
Static, Fan Cooled 
Condenser Dimension, Length, Inside Tube Two Rows, 5/16 Inch 
Diameter, 
Condenser Material, Copper and Aluminum Fins 
Aluminum, Coover, Copper Coated, etc, 
Condenser mounting Place, Bottom 
Back Wall, Top, Bottom 
Evaporator Type, Tubes Surrounding the Tank 
Fin and Tube, Roll Bond, Wire and Tube, etc. 
Evaporator Dimension, 15 M. Copper Tubes 
Length, Surface Area, Inside Tube Diameter 
Evaporator Material, Copper 
Aluminum, Copper, Copper Coated, etc, 
Dryer Type, Ranco 
Dryer Material, Weight and Size Silica, 15 Gr. Cylindrical 
Capillary Tube Diameter and Length 1 mm dim, 1800 length 
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Refrigeration Load Calculation for 
Water Cooler and Chest Freezer and Display cases 

Refrigeration load consist of three individual components: 

1- Transmission load; 
Heat transfer through side walls by conduction 

2 - Product load; 
Heat Removed from and produced by the products which are stored. 

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 and door 
opening and etc.; 

In this section , the above mentioned components will be discussed 
separately to analyze and extract the most useful and practical equipment's. 

Transmission Load 

Heat gain through walls of a refrigerated space depends on cabin 
Temperature, liner, insulation and cabin conductivity and also the surrounded 
ambient air. In other word, there are four different resistance opposing heat flows 
between cabin space and ambient air as given in resistance circuit. 

T refrigerator +--- &ner + Rmsuiation + Rcabin + Rambient +--- T ambient 

Considering the above mentioned resistance, RI, Re and Ra are not 
comparable in magnitude with Ri ( Insulation resistance ) and so can be neglected 
in our calculations. Therefore, the resultant circuit and related equations is. 

u- 1 
- 1/+x1(, +x2/ 1/ /hi /K 1 /k2 ........ /ho 
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R = _!_ Heat Resistance 
KA 

On = !1T Heat Transfer 
- R 
Where: 

x = Insulation Thickness, mm 
K =Insulation Conductivity, Wm%z 1 .C 

A = Outside Area, m2 

11T = Temperature difference (Ta -Tc), C 

If the insulation thickness of side walls, back panels, top, bottom and door 
are different. Heat transfer for each part can be calculated separately and then 
summed for freezer and refrigerator compartments as necessruy, heat transfer for 
each compartment should be calculated separately and then added together. 

Product Load 

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

1 - Heat removed from initial temperature (Ti) to storing temperature ( T rs 

) in refrigerator compartment is; 
• 

Qrs = MC ( Ti - T rs ) 

Where: 
• 

M = Mass of product, Kg I h 
C =Specific heat of product, Kcal I Kg 

2 - Heat removed from initial temperature (Ti) to freezing temperature (Tf) 
lS; . 

Qar= M C (Ti - Tf) 

Where: 
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. 
lvf = !vlass of product, Kg I h 
C ==Specific heat of product above freezing point, Kcal I Kg 

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

QL = 11/f h 
Where h = Latent heat of product, Kcal I Kg 
4 - Heat removed from freezing temperature (Tf) to final storage 
temperature (Tfs) is; 

• 
Qb1= M Cbf (I'f-Tfs) 
Where: 
Cbt = Specific heat of products below freezing temperature. 
For upright freezers or chest freezer, total product load is 

Qpt = Qar+ QI+ Qbr 

For storage products to some lower temperatures above freezing 
temperature in refrigerator display cases compartment is; 
Qpl = Qrs 

Internal Load 

Electrical energy dissipated in the refrigerated space such as lights, fan 
motors, heaters, should be calculated as appropriate depending on type of display 
cases and other products. 

Infiltration Load 

Infiltration air load is the heat transfer due to exchanging of refrigerated air 
with ambient caused by opening of the door or leakage through the gasket area and 
/or open top freezer of show cases. Infiltration load is one of the most important 
load components. 
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Total Refrigeration load 

As it was mentioned before, transmission load (Qu), product load (Qp1) and 
internal load (Qrr,) can be calculated separately. For infiltration load (air exchange 
through doorways or gasket leakage), we have to take into account that depending 
on the type of models we have to consider different amount of heat gain, or a 
percentage of amount of the above mentioned components. (Transmission load, 
product load and internal load). For example; 

0TL = 1.20 ( OTL+ 0PL +Ou.) 

Refrigeration Load Cal.culation for different type of 
Water Coolers 

Water cooler cabinet usually consist of a sheet metal housing built around a 
steel framework, inside this sheet housing there is usually a condensing unit, 
located near the floor, and above this is the water-cooling mechanism. The latter is 
the only part insulated (foamed plastic) from the room. The insulation is usually 
specially formed and between one and one half inches and two inches thick. These 
cabinets are made in such a way that one or more sides may be easily removed to 
gain access to the interior. The basin of the water cooler is generally made of 
porcelain-coated cast iron, porcelai coated - steel, or stainless steel. Heat 
exchangers are frequently used on water coolers. These make use of the low 
temperature of waste water and the suction line to pre-cool the fresh water line to 
the evaporator coil. 

Self-cooler are of two types, 

1- Bottle Type. 
2- Tap water type 

The bottle cooler usually uses a 20 to 25 liter bottle of water inverted on the 
top of the cabinet. Overflow and drain water are stored in a container built the 
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cabinet. These coolers use air-cooled condensing units exclusively. They are used 
where water and drains are not available or where available the plumbing 
insulation may be expensive. 

Water cooler using a plumbing supply and drain connection, must be 
installed according the relevant approved standards. The plumbing should be 
concealed, a hand shutoff valve should be installed in the fresh water line. Drain 
pipe at least 1 JI inches in diameter provided, and rubber opening must be above 
the drain in such a way as to eliminate the chance for accidental siphoning of the 
drain water back into the fresh water system. The tap water models use variety of 
evap?rator coil wrapped around the water-cooling tank. 

Temperatures of the cooling water are variable depending on the persons 
who are drinking the water. We consider 10 C for the temperature of drinking 
water, while our inlet temperature is considered 24 C. 

In large business establishment, in office buildings, or in factories, multiple 
water cooler, instead of individual ones, are popular. These 

coolers have one large condensing unit supplying many bubbles and these 
may be of many different types. · 

Water cooler is a device that usually is used in the public area to supply 
cold drinking water to the customers and different people. The appliance is mainly 
used in the Airports, Railways Station, Coach Terminals, Banks, Offices, Parks, 
and etc. therefore, it is hard to specify an standard for cold water consumption 
during the day from the water cooler. 

We consider three refrigeration load components that should be taken into 
our consideration. 

1- Heat gain by heat transmission from, mam water storage tank wall 
insulation. 

33 

0~)!1_ 0l..J. "I 'I"\ "It• : y._~ - "- i 'I" -1- ti \rrt · : __,$1.L "Iii -1- t \ i · VAi: __,$1.L t \I\ iV'I": ~'- tio'i'\'i '1' : _;,._,_._ii J;L.. 

Tel Showroom: 4653262 - Factory: 4161372 - Fax: 962 -6- 4160786 - Fax: 962 -6- 4613340 - P.0.Box: 921940 Amman - Jordan 

E-mail: maurice@joinnet.com.jo 



·. 
J_(Yt_a_zi_ri_ce_I_n_d_. _ll©@[ID~IB@ __ d..u=_· •• _

1_;='_·_1 ~-· _ .. J_~_ 

2- Heat removed from water entering to the water tank at the initial 
refrigeration system operating condition, (water stored in storage tank 
during the night, with nonnal ambient temperature) which is divided by 
24 hrs. 

3- Heat removed from Drinking Water flow that are consumed during 

designated operating hours "M " 

The problem of determining the refrigeration load of a water-cooled 
installation is basically a specific heat and heat leakage problem combination. The 
water is cooled to temperature which vazy upward from about 4 degree centigrade 
, and the amount heat removed from the water to cool it to a predetermined 
temperature is simple specific heat problem. The water, being maintained at these 
low temperature, results in· a heat leakage from room into the water, and this part 
involves the heat leakage portion of installation. 

Qi= m C LiT, Where: 

Qi Total heat removed from total drinking water tank volume capacity (lit.) 
during specific period, related to compressor cooling capacity power in Watts, at 
initial compressor start up, and early in the morning. When the water temperature 
~~c -~ 

m total weight of water in the water cooler storage tank in Kg. Considering 
that one litter of water at 24 C is equal to approximately one Kg. 
C Specific heat factor of water in Kcal/Kg °C 
AT Temperature difference (Ti-Tc), where, Ti is inlet water temperature, and 
Tc is final cooled water. 

• 
Q2=M C L\T 

Q2 Total heat removed from total drinking water flow (lit.) during specific 
period, 16 hours. In Kcal. 

• 
M total weight of water flow during 16 hours. in Kg. 
C Specific heat factor of water in Kcal/Kg °C 
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T Temperature difference (Ti-Tc), where, Ti is inlet water temperature, and 
Tc is final cooled water temperature. 

Q3=UAAT 
Where: 
Q3 Total Leak, gained through side wall of drinking water storage tank by 
conduction in Kcal.. 

U Heat Resistance Coefficient Factor in Kcal/Sq. mt. C 
A Total Area which heat is transmitted by. In Sq. Mt. 
ilT . Temperature difference (Ta - Tc), where, Tis ambient temperature, and Tc 
is final cooled water temperature. 

QI =mC AT, Where: 

Load Calculation for Water Cooler 
Jordan Catering Model JCS 50H 

Ql Total heat removed from total drinking water tank volume capacity (lit.) 
during specific period, related to compressor cooling capacity power in Watts, at 
initial compressor start up, and early in the morning. When the water temperature 
is 24 C. 

m total weight of original water in the water cooler storage tank in Kg. 
Considering that one litter of water at 25 C is equal to approximately one Kg. 

Tank Volume = 30x40x50= 60000 Cubic Cm. = Approx60 lit 
M = 60 liter= 60 Kg. 

C Specific heat factor of water in Kca1/Kg °C = 1 

AT Temperature difference (Ti-Tc), where, Ti is inlet water temperature, and 
Tc is final cooled water. 
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Ti=25°C and Tc=5°C 

Ti-Tc=25-5= 20°c 

Ql = m C L\T = 60 x 1 x 20 = 1200 Kcal= 1200 x 1.163 = 1396 Watts/24 
hrs 

Q 1 = 1396 /24 water cooler operating time per day= 58 Watts 

QI= 58Watts 
• 

Q2=M CL\T 

Q2 Total heat removed from total drinking water flow (lit.) during specific 
period, 16 hours. In Kcal. 

. 
M total weight of water flow during 16 hours. in Kg. = H x N x M where: 
H =Total Water Cooler Usage Time (Hours)= 16 
N =Number of Glass of Drinking Water per Hour= 20 
M =Kg weight of water in one Glass of Water= 0.2 Kg 

• 
lvf = 2(16 x 20 x 0.2) = lit. + 20% Waste Water= 154 
C Specific heat factor of water in Kcal/Kg °C = 1 
L\T Temperature d(Ti - Tc), where, Ti is inlet water temperature, and Tc is 
final cooled water temperature. 

Ti=25°C and T=5°C 
Ti - Tc= 25-5 = 20 °C 

Q2=mCL\T= 154x 1x20=3080Kcal=3080x1.163=3582Watts/16hrs 
Q2 = 3582/12 compressor operating time per day= 298 Watts 

02 = 298 Watts 
Q3 = UA L\T, Where: 
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Q3 Total Leak, gained through side wall of drinking water storage tank by 
conduction in Kcal.. 
U Heat Resistance Coefficient Factor in Kcal/Sq. mt. C 

hi= ho= 9.37 W/m"2. K 
A Total Area which heat is transmitted by. In Sq. Mt. 
AI= 0.71 
Ai =0.15 
A1 +Ai = 0.860 Sq. Mt. 
AT Temperature difference (Ta - Tc), where, Tis ambient temperature, and Tc 
is final cooled water temperature. 

Ta=32°C and Tc=5°C 
Ta - Tc= 32-5 = 27 °C 

Q3 = (UA1 AT)+ {U& AT= (0.59 x 0.71 x 27) + ( 0.59x0.15x37)= 13.2 
Watts 

Q3 = 13.2 Watts 
Qt= Qt+ Q2 + Q3 = 58.4 + 298 + 13.2 = 379 + 10°/o safety factor= 

417Watts 
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Refrigeration Load Calculation 
Jordan Catering Double Door Upright Refrigerator Model JCS 

1200R 

a) Transmission load calculation 

Refrigerator Dimension Area 
Compartment Cm. (sq.mt.) 

Side Walls 2 x (70x205) 2.87 
Back Panel 140x205 2.87 

Bottom 70xl40 0.98 
Top 70x140 0.98 

Doors 140x205 2.87 

Insulation Type: Pu Foam with Rl41b blowing agent. 
Thermal Conductivity for Foam = 0.027 WI mt. ° C 
Temperature Difference Refrigerator Compartment: 
L\ T = 32 - ( +5 ) = 27 ° C 
Ambient Temperature= 32 °C 
Refrigerator Air Temperature= +5 °C 

Calculation : 

Heat Leak For Refrigerator Compartment. 
Qn = Qsw+QBackPane1+Q00or+QBottom + Qtop 

Q=U A (Ta-Tr) 
u- 1 

- 11 x1/ x2/ 1/ 
/hi+ /K1+ /kZ"" ...... /ho 

Insulation Temp. 
Thickness Difference 

40mm 27 c 
40mm 27 c 
40mm 27C 
40mm 37 c 
40mm 27 c 
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Where: 
U =Heat Resistance Coefficient Factor 
K1 =Foam Thermal Conductivity 
hi= ho= Air Convection Factor= 9.37 Watt/Mt'\ K 

Due to the short thickness of cabinet out side panel and Metal inner liner 
heat resistance of these materials have been considered negligible. 
Therefore: 

1- Q·sideWalls = [ U A (Ta -Tr)] 
Ta= Ambient Temperature 32 

Tr= refrigerator air Temperature 5 

U = 0.59 WI sq.m °C 
A= 2.87Sq. Mt., Ta= 32 °C, Tr=+ 5 °C 
therefore 
Q SideWalls = 0.59x 2.87 X 27 = 46 Watts 
Q sideWalls = 46 Watts 

2-Qaoors= [UA{Ta-Tr)] 
U = 0.59 \.V/ sq.m °C ,Ta-Tr=27, A= 2.87 
Q doors= 0.59 X 2.87 X 27 = Watts Qctoors = 46 Watts 

3-Qtop= [UA{Ta-Tr)] 
U = 0.59 w/sq. Mt. °C, 
Ta-Tr=37 

' 
A =0.98 

,,,;-.., 

Q top= 0.59 x 0.98 x 37 = 21 Watts 
Q top= 21 Watts 

4 -Q back panel = ( U A ( Ta - Tr) ] 
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U = 0.59 w/sq. Mt. °C, 
Ta - Tr= 27 , A= 2.87 
Q back panel= 0.59 X 2.87 X 27 = 46 Watts 
Q back panel= 46 Watts 

5 -Q Bottom= [ u A (Ta -Tr)] 
U = 0.59 w/sq. Mt. °C, 
Ta - Tr= 27, A= 0.98 
Q Bottomsurtace = 0.59x 0.98 x 27 = 16 Watt 
Q Bottom Surface = 16 Watts 

Total Refrigerator Heat Leak =46 + 46 + 21 + 16 + 46 = 175 W 

Product Load 

A product placed in a refrigerator at a temperature higher than the storage 
temperature will lose heat until it reaches the storage temperature. The 
quantity of heat to be removed may be calculated from lmowledge of the 
product, including its state upon entering the refrigerator, its final state, its 
weight, specific heat above and below freezing point, its freezing 
temperature and latent heat. 

When a defmite weight of product is cooled from one state and temperature 
to another state and temperature, some or all of the following calculations 
must be made: 

Heat removal from initial temperature to some lower temperature 
above freezing. 

Q = mc(T1-T2) 
Heat removal from initial temperature to freezing point of product. 

Q = mc(Ti-Tr) 
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Heat removal to freeze product. 
Q=mhir 

Heat removal from freezing point to final temperature below freezing. 
Q = mc(Tr-TJ) 

Where 
Q =heat remove4 Kj 
M = weight of product, kg 
C = specific heat of product above freezing point, Kj/Kg. K 
T1 =initial temp. C 
T 2 = lower temperature above freezing, C 
Tr= freezing temperature of product, C 
Hif = latent heat of fusion, kj per kg 

Since this product is mainly used for storing fresh Lamb meet and beef 
above 

freezing point at +5 C, we consider 600 Kg of meet to be stored in this 
refrigerator therefore we calculate as follow, 

Q = mc(T1-T2) 
M=600kg 
C = 0.67 Btu/(lb)F deg= 0.67 x 4.184 = 2.8 j/g K 
Ti =25 C 
T2=5C 
Q = 600000x2.8x (25-5) 33600000 jul/86400 = 389 Watt 

Internal Load 
NIA 

Door Opening 
Refrigerator Internal Volume 2000 lit. 
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Number of air change as per ASHREA standard= 70 per day 
Heat removed per cubic meter of air 75000 j 

Air Change load= 2x70x75000/86400 = 121 Watt 

QTotal = Q heat leak +Q productload + Q internal load+ Q airchange 

Q Total= 175 + 389 + 121=685 

Considering 10 % of Q total for safety factor 

Cooling Capacity Required = QGrand Total = 685 + 10%( 68) = 7 5 3 atts 

Refrigeration Load Calculation 
Jordan Catering Single Door Upright Refrigerator Model JCS 

600R 

a) Transmission load calculation 

Refrigerator Dimension Area 
Compartment Cm. (sq.mt.) 

Side Walls 2 x (70x205) 2.87 
Back Panel 80x205 1.64 

Bottom 70x80 0.56 
Top 70x80 0.56 

Doors 80x205 1.64 

Insulation Type: Pu Foam with RI 41 b blowing agent. 
Thermal Conductivity for Foam = 0.027 WI mt. ° C 
Temperature Difference Refrigerator Compartment: 
L\. T = 32 - ( +5 ) = 27 ° C 

Insulation Temp. 
Thickness Difference 

40mm 27 c 
40mm I 27 c 
40mm I 27C 
40mm 

I 
37 c 

40mm 27 c 
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Ambient Temperature= 32 °C 
Refrigerator Air Temperature= +5 °C 

Calculation : 

Heat Leak For Refrigerator Compartment. 
Q1L = Qsw+QBackPane1+Qdoor+QBottom + Qtop 

Where: 
U = Heat Resistance Coefficient Factor 
Ki= Foam Thermal Conductivity 
bi= ho= Air Convection Factor= 9.37 Watt/Mt" K 

Due to the short thickness of cabinet out side panel and Metal inner liner 
heat resistance of these materials have been considered negligible. 
Therefore: 

1-Qsidewatts= [UA(Ta-Tr)] 
Ta= Ambient Temperature 32 

Tr= refrigerator air Temperature 5 

U = 0.59 WI sq.m °C 
A= 2.87Sq. Mt., Ta= 32 °C, Tr=+ 5 °C 
therefore 
Q SideWalls = 0.59x 2.87 X 27 = 46 Watts 
Q SideWa!ls= 46 Watts 

2- Q doors= [ U A {Ta -Tr)] 
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U = 0.59 WI sq.m °C ,Ta-Tr-27, A= 1.64 
Q doors= 0.59 X 1.64 X 27 = Watts Qdoors = 26 Watts 

3-Q1op= [UA'(Ta-Tr)] 
U = 0.59 w/sq. Mt. °C, 
Ta-Tr=37 

' 
A= 0.56 

Q top= 0.59 x 0.56 x 37 = 12 Watts 
Q top= 12 Watts 

4 -Q backpanel= [ u A (Ta -Tr)] 
U = 0.59 w/sq. Mt. °C, 
Ta-Tr=27,A=1.64 
Q back panel= 0.59 x 1.64 x 27 = 26 Watts 
Q back panel= 46 Watts 

5 -Q Bottom= [ U A (Ta -Tr)] 
U = 0.59 w/sq. Mt. °C, 
Ta - Tr= 27, A= 0.56 
Q Bottom Surface= 0.59x 0.56 X 27 = 9 Watt 
Q Bottom Surface = 9 Watts 

Total Refrigerator Heat Leak =46 + 26 + 12+ 26 + 9 = 119 W 

Product Load 

A product placed in a refrigerator at a temperature higher than the storage 
temperature will lose heat until it reaches the storage temperature. The 
quantity of heat to be removed may be calculated from knowledge of the 
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product, including its state upon entering the refrigerator, its final state, its 
weight, specific heat above and below freezing point, its freezing 
temperature and latent heat. 

When a definite weight of product is cooled :from one state and temperature 
to another state and temperature, some or all of the following calculations 
must be made: 

Heat removal from initial temperature to some lower temperature 
above :freezing. 

Q = mc(T1-T2) 
Heatremoval from initial temperature to freezing point of product. 

Q = mc(Ti-Tr) 
Heat removal to freeze product. 

Q=mhir 
Heat removal from freezing point to final temperature below freezing. 

Q = mc(Tr-TJ) 
Where 

Q =heat removed, Kj 
M = weight of product, kg 
C = specific heat of product above freezing point, Kj/Kg. K 
T1 = initial temp. C 
T 2 = lower temperature above freezing, C 
Tr= freezing temperature of product, C 
Hu= latent heat of fusion, kj per kg 

Since this product is mainly used for storing fresh Lamb meet and beef 
above 

freezing point at +5 C, we consider 300 Kg of meet to be stored in this 
refrigerator therefore we calculate as follow, 
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Q = mc(T1-T2) 
M=300kg 
C = 0.67 Btu/(lb)F deg= 0.67 x 4.184 = 2.8 j/g K 
Ti=25 C 
T2=5C 
Q = 300000x2.8x (25-5) = 16800000 jul/86400 = 194 Watt 

Internal Load 
NIA 

Door Opening 
Refrigerator Internal Volume 1148 lit. 
Number of air change as per ASHREA standard= 70 per day 
Heat removed per cubic meter of air 75000 j 

Air Change load= 1.148 x70x75000/86400 = 69 Watt 

QTotal = Q beat leak +Q product load+ Q internal.load+ Q airchange 

Q Total = 119 + 194 + 69 = 382 

Considering 10 % ofQ total for safety factor 

Cooling Capacity Required= QGrand Total= 382 + 10%(38) = 420 
Watts 
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Refrigeration Load Calculation 
Jordan Catering Double Door Dairy Upright Refrigerator 

Mode/JCS 120SC 

a) Transmission load calculation 

Refrigerator Dimension Area Insulation Temp. 
Compartment Cm. (SQ.mt.) Thickness I Difference 

Side Walls 2 x (70x200) 2.8 
Back Panel 120x200 2.4 

Bottom 70xl20 0.84 
Top 70x120 0.84 

Doors 120x200 2.4 

Insulation Type: Pu Foam with R14lb blowing agent. 
Thermal Conductivity for Foam = 0.027 WI mt. ° C 
Temperature Difference Refrigerator Compartment: 
AT = 32 - ( +5.) = 27 ° C 
Ambient Temperature= 32 °C 
Refrigerator Air Temperature = +5 °C 

Calculation : 

Heat Leak For Refrigerator Compartment. 
Q1L = Qsw+QBackPane1+Qdoor+QBottom + Qtop 

Q = u A (Ta - Tr) 
U - 1 

- 1 c1/ x2/ 1 
/hi+x/K1+ /k2'"'" .. Xo 

40mm 27 c 
40mm 27 c 
40mm 27C 
40mm 37 c 
40mm 27 c 
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\Vhere: 
U = Heat Resistance Coefficient Factor 
K1 =Foam Thermal Conductivity 
hi= ho= Air Convection Factor= 9.37 Watt/M:t"" K 

Due to the short thickness of cabinet out side panel and Metal inner liner 
heat resistance of these materials have been considered negligible. 
Therefore: 

l-Qsidewa11s= [UA(Ta-Tr)] 
Ta= Ambient Temperature 32 

Tr= refiigerator air Temperature 5 

U=0.59W/sq.m °C 
A= 2.8Sq. Mt., Ta= 32 °C, Tr=+ 5 °C 
therefore 
Q SideWaJls = 0.59x 2.8 x 27 = 45 Watts 
Q SideWalls= 45 Watts 

2- Q doors= [ U A ( Ta - Tr) ] 
U=0.59 W/sq.m °C ,Ta-Tr-27, A=2.4 
Q doors= 0.59 x 2.4 x 27 = \Vatts Qdool'3 = 38 Watts 

3-Q10p= [UA(Ta-Tr)] 
U = 0.59 w/sq. Mt °C, 
Ta-Tr=37 

' 
A=0.84 

Q top= 0.59 x 0.84 x 37 = 18 Watts 
Q top= 18 Watts 

4-Qbackpanet= [U A(Ta-Tr)] 
U = 0.59 w/sq. Mt. °C, 
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Ta - Tr= 27 , A= 2.4 
Q back panel= 0.59 x 2.4 x 27 = 38 Watts 
Q back panel = 3 8 Watts 

5 -Q Bottom= ( U A ( Ta - Tr) ] 
U = 0.59 w/sq. Mt. °C, 
Ta - Tr= 27, A= 0.84 
Q BottomSurfure = 0.59x 0.84 X 27 = 13 Watt 
Q BottomSurfuce = 13 Watts 

Total Refrigerator Heat Leak =45 + 38 + 18+ 38 + 13 = 152 W 

Product Load 

A product placed in a refrigerator at a temperature higher than the storage 
temperature will lose heat until it reaches the storage temperature. The 
quantity of heat to be removed may be calculated from lmowledge of the 
product, including its state upon entering the refrigerator, its fmal state, its 
weight, specific heat above and below freezing point, its freezing 
temperature and latent heat. 

When a definite weight of product is cooled from one state and temperature 
to another state and temperature, some or all of the following calculations 
must be made: 

Heat removal from initial temperature to some lower temperature 
above freezing. 

Q = mc(T1-T2) 
Heat removal from initial temperature to freezing point of product. 

Q = mc(Ti-Tr) 
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Heat removal to freeze product. 
Q=mhir 

Heat removal from :freezing point to final temperature below freezing. 
Q = mc(Tr-TJ) 

Where 
Q =heat removed, Kj 
M = weight of product, kg 
C = specific heat of product above freezing point, Kj/Kg. K 
T 1 = initial temp. C 
T 2 = lower temperature above freezing, C 

, Tr= freezing temperature of product, C 
Hu= latent heat of fusion, 1tj per kg 

Since this product is mainly used for storing Dairy Products above freezing 
point at +5 C, we consider 100 Kg of Milk to be stored in this refrigerator 
therefore we calculate as follow, 

Q = mc(T1-T2) 
M= 100 kg 
C = 0.89 Btu/(lb )F deg = 0.89x 4.184 = 3. 7 j/g K 
T1=25C 
T2=5C 
Q = 100000x3.7x (25-5) =100000 jul/86400 = 85 Watt 

Internal Load 
NIA 

Door Opening 
Refrigerator Internal Volume 1680 lit. 
Number of air change as per ASHREA standard= 70 per day 
Heat removed per cubic meter of air 75000 j 
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Air Change load= 1.68 x70x75000/86400 = 102 \.Vatt 

QTotal = Q heat leak +Q product load + Q incemai load + Q air change 

Q Total= 152 + 85 + 102 = 339 

Considering 10 % of Q total for safety factor 

Cooling Capacity Required = Qcrand Total= 339 + 10%(34) = 3 73 
Watt 

Load Calculation for \'Vater Cooler 
EI-Shami \iVater Cooler Model ASWC3 

Ql = m CAT, Where: 

Ql Total heat removed from total drinking water tank volume capacity 
(lit.) during specific period, related to compressor cooling capacity power in 
Watts, at initial compressor start up, and early in the morning. When the 
water temperature is 25C. 

m total weight of original water in the water cooler storage tank in Kg. 
Considering that one litter of water at 25 C is equal to approximately one Kg. 

Tank Valume = 50x60x.50= Cubic Cm. = Approx 150 lit 
M= 1590 liter= 150 Kg. 

C Specific heat factor of water in Kcal/Kg °C =I 

AT Temperature difference (Ti-Tc), where, Ti is inlet water temperature, and 
Tc is final cooled water. 
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Ti=25°C and Tc=6°C 

Ti-Tc=25-6= 19°C 

Ql = m C L\T = 150 x 1x19 = 2850 Kcal= 2850 x 1.163 = 3314 Watts/24 
hrs 

QI= 3314 /24 water cooler operating time per day= 138 Watts 

Q1 = 138 Watts 
' . 

Q2=M CL\T 

Q2 Total heat removed from total drinking water flow (lit.) during specific 
period, 16 hours. In Kcal. 

. 
M total weight of water flow during 16 hours. in Kg. = H x N x M where: 
H =Total Water Cooler Usage Time (Hours)= 16 
N =Number of Glass of Drinking Water per Hour= 20 
M =Kg weight of water in one Glass of Water= 0.2 Kg 

• 
M = 2(16 x 20 x 0.2) = lit. + 20% Waste Water= 154 
C Specific heat factor of water in Kcal/Kg °C = 1 
AT Temperature d(Ti - Tc), where, Ti is inlet water temperature, and Tc is 
final cooled water temperature. 

Ti=25°C and T=6°C 
Ti - Tc= 25-6= 19 °C 

Q2 = m C L\T = 154 x 1x19 = 2926 Kcal= 2926 x 1.163 = 3402 Watts/16 hrs 
Q2 = 3582/16 compressor operating time per day= 212 Watts 

02 = 212 Watts 
Q3 = UA L\T, Where: 
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Q3 Total Leak, gained through side wall of drinking water storage tank by 
conduction in Kcal.. 
U Heat Resistance Coefficient Factor in Kcal/Sq. mt. C 

hi= ho= 9.37 W/m"2. K 
A Total Area which heat is transmitted by. In Sq. Mt. 
A1=1 .. 18 
Az=0.3 
A1 + Az = 1.48 Sq. Mt. 
AT Temperature difference (Ta - Tc), where, Tis ambient temperature, and Tc 
is final cooled water temperature. 

Ta =32 °C and Tc =6 °C 
Ta - Tc= 32-8 = 24 °C 

Q3 = (UA1 AT) + (UA2 AT = (0.48 x 1.18 x 24) + ( 0.48x0.3x34)= 20 
Watts 

Q3 =20 Watts 
Qt= QI + Q2 + Q3 = 138 + 212 + 20 = 370 + 10°/o safety factor= 

407Watts 
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Refrigeration Load Calculation 
El- Shami Vegetable Upright Refrigerator Model 

ASR8 

a) Transmission load calculation 

Refrigerator Dimension Area 
Compartment Cm. (sq.mt.) 

Side Walls 2 x (75x205) 3.075 
Back Panel 80x205 1.64 

Bottom 75x80 0.6 
Top 75x80 0.6 

Doors 80x205 1.64 

Insulation Type: Pu Foam with R141b blowing agent. 
Thermal Conductivity for Foam = 0.027 WI mt. ° C 
Temperature Difference Refrigerator Compartment: 
AT = 32 - ( +5 ) = 27 ° C 
Ambient Temperature= 32 °C 
Refrigerator Air Temperature= +5 °C 

Calculation : 

Heat Leak For Refrigerator Compartment. 
Q1L = Qsw+QBack Pane1+Qdoor +QBottom + Qtop 

Q = u A {Ta - Tr) 
u- 1 

- )h'1+x)K'1+x5(2·"·")ho 

Insulation Temp. 
Thickness Difference 

40mm 27 c 
40mm 27 c 
40mm 27C 
40mm 37 c 
40mm 27 c 
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Where: 
U = Heat Resistance Coefficient Factor 
K1 =Foam Thennal Conductivity 
hi= ho= Air Convection Factor= 9.37 WattJNftA K 

Due to the short thickness of cabinet out side panel and Metal inner liner 
heat resistance of these materials have been considered negligible. 
Therefore: 

1- Q SideWalls = [ U A (Ta - Tr)] 
Ta= Ambient Temperature 32 

Tr =refrigerator air Temperature 5 

U = 0.48 WI sq.m °C 
A= 3.075Sq. Mt., Ta= 32 °C, Tr=+ 5 °C 
therefore 
Q SideWalis = 0.48x 3.075 x 27 = 40 Watts 
Q SideWalls = 40 Watts 

2-Qdoors= [UA(Ta-Tr)] 
U = 0.48 WI sq.m °C ,Ta-Tr-27, A= 1.64 
Q doors= 0.48 x 1.64 x 27 = Watts Qdoon; = 21 Watts 

3- Q top= [ U A (Ta -Tr)] 
U = 0.48 w/sq. Mt. °C, 
Ta-Tr=37 

' 
A=0.6 
Q top= 0.48 x 0.6 x 37 = 11 Watts 
Q top= 11 Watts 

4 -Q back panel= [ U A ( Ta - Tr ) ] 
U = 0.48 w/sq. Mt. °C, 

55 

0~ J :II -0~ i '\' \ i ~ . : y ·<./' - •, "\ '\' - i- i "\ \ ii'~ • : __..s'li _ i -, '\' _ ··- t \ "\ • VA"\ : ._,-S"u - t \ "\ \ iV '\' : (_" ..d I - :. •• ~ i ~ •• '\' : _/ _,.....J.1 J;t.... 

Tel Showroom: 4653262 - Factory: 4161372- Fax: 962-6- 4160786 - Fax: 962-6- 4613340 - P.O.Box: 921940 Amman - Jordan 

E-mail: maurice@joinnet.com.jo 



>. 

i~Jaz1rice Ind. l@P,_,1EJ·1 E'· ~.j';J~j (~ !i..c l : o 11 . u.u J .~ J ~t!b~ ~ 1 ~ .J E,.l ~1.§ .. \,I-;; qJ 
____________ ...... .-.j, ~2-i ------------

Ta -Tr= 27, A= 1.64 
Q back panel= 0.48 X 1.64 X 27 = 21 \Vatts 
Q back panel= 21 Watts 

5 -Q Bottom= [ U A ( Ta - Tr) ] 
U = 0.48 w/sq. :Nit. °C, 
Ta-Tr=27, A=0.6 
Q BottomSurfuce = 0.48x 0.6 X 27 = 8 Watt 
Q Bottom Surface = 9 Watts 

Total Refrigerator Heat Leak =40+ 21 + 1 O+ 21 + 8 = 100 W 

Product Load 

A product placed in a refrigerator at a temperature higher than the storage 
temperature will lose heat until it reaches the storage temperature. The 
quantity of heat to be removed may be calculated from knowledge of the 
product, including its state upon entering the refrigerator, its final state, its 
weight, specific heat above and below freezing point, its freezing 
temperature and latent heat. 

When a definite weight of product is cooled from one state and temperature 
to another state and temperature, some or all of the following calculations 
must be made: 

Heat removal from initial temperature to some lower temperature 
above freezing. 

Q = mc(T1-T2) 
Heat removal from initial temperature to freezing point of product. 

Q = mc(Ti-T r) 
Heat removal to freeze product. 

Q= mhir 

-,.. :o 
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Heat removal from freezing point to final temperature below freezing. 
Q = mc(Tr-TJ) 

Where 
Q = heat remove~ Kj 
M = weight of product, kg 
C =specific heat of product above freezing point, Kj/Kg. K 
Ti= initial temp. C 
T 2 = lower temperature above freezing, C 
Tr= freezing temperature of product, C 
H~ = latent heat of fusion, kj per kg 

Since this product is mainly used for fresh vegetable above 

freezing point at +5 C, we consider·lOO Kg of vegetable to be stored in this 
- refrigerator therefore we calculate as follow~ 

M= 100 kg 
C = 0.90 Btu/(lb)F deg= 0.90 x 4.184 = 3.78 j/g K (Average) 
Ti=25C 
Tz=5C 
Q = 100000x3.78(25-5) =7560000 jul/86400 = 87 Watt 

Internal Load 
NIA 

Door Opening 
Refrigerator Internal Volume 655 lit. 
Number of air change as per ASHREA standard= 70 per day 
Heat removed per cubic meter of air 75000 j 
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Air Change load= 0.655 x70x75000/86400 = 40 Watt 

QTotal = Q heat leak +Q productload + Q internal load+ Q airchange 

Q Total= 100 + 87 + 40 =227 

Considering 10 % of Q total for safety factor 

Cooling Capacity Required = QGrand Total= 227 + 10%(23) = 250 
Watts 

Refrigeration Load Calculation 
El- Shami Counter Show Case Model ASCJ 9 

a) Transmission load calculation 

Refrigerator Area Insulation 
Compartment (sq.mt.) Thiclmess 

Side Walls 1.15 50mm 
Back Panel 1.71 50mm 

Bottom 1.71 50mm 
Glass 1.43 6mm 

Front Lower Panel 0.95 50mm 

Insulation Type: Pu Foam with R141b blowing agent. 
Thermal Conductivity for Foam = 0.027 WI mt. ° C 
Temperature Difference Refrigerator Compartment: 
AT = 32 - ( +5 ) = 27 ° C 
Ambient Temperature= 32 °C 
Refrigerator Air Temperature= +5 °C 

Temp. 
Difference 

27 c 
27 c 
27C 
37 c 
27 c 
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Calculation : 

Heat Leak For Refrigerator Compartment. 
Qn = Qsw+Q&ck Panei+Qa1ass +QBottom + QFrontPanel 

Q = u A (Ta - Tr) 
u - .....,...,..--.,.....,..--',:---,---..,-.,-

- Jhi+x}i(1+~z-....... 11ho 

Where: 
U = Heat Resistance Coefficient Factor 
K1 =Foam Thermal Conductivity 
hi = ho = Air Convection Factor = 9 .3 7 W attfMt/\ K 

Due to the short thickness of cabinet out side panel and Metal inner liner 
heat resistance of these materials have been considered negligible. 
Therefore: 

l-Qsidewai1s= [UA(Ta-Tr)] 
Ta= Ambient Temperature 32 

Tr= refrigerator air Temperature 5 

U = 0.48 W/ sq.m °C 
A= 1.15 Sq. Mt., Ta= 32 °C, Tr=+ 5 °C 
therefore 
Q sideWails = 0.48x 1.15 x 27 = 15 Watts 
Q SideWaIJs = 15 Watts 

2- Q Glass= [ U A ( Ta - Tr) ] 
U=4.5 W/sq.m°C,Ta-Tr=27, 
Q Glass= 4.5 X 1.71X27 = 208 Watts Qa1ass = 208 Watts 
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3- Q front Metal Pane!= [ U A (Ta - Tr)] 
U = 0.48 w/sq. Mt. °C, 
Ta-Tr=27 

' 
A= 0.95 
Q Frontmetalpanel = 0.48 X 0.95 X 27 = 12 Watts 
Q Front metal panel= 12 Watts 

4-Qbackpanel= [UA(Ta-Tr)] 
U = 0.48 w/sq. Mt. °C, 
Ta-T~27,A=1.71 
Q backpane1= 0.48 x 1.71x27 = 22 Watts 
Q back panel= 22 Watts 

5-QBottom= [U A(Ta-Tr)] 
U = 0.48 w/sq. Mt. °C, 
Ta - Tr= 37, A= 1.43 
Q Bottomsurface'= 0.48x 1.43 X 37 = 25 Watt 
Q Bottom Surface = 25 Watts 

Total Refrigerator Heat Leak =15+ 208 + 12+ 22 + 25 = 282 W 

Product Load 

A product placed in a refrigerator at a temperature higher than the storage 
temperature will lose heat until it reaches the storage temperature. The 
quantity of heat to be removed may be calculated from knowledge of the 
product, including its state upon entering the refrigerator, its final state, its 
weight, specific heat above and below freezing point, its freezing 
temperature and latent heat. 
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When a defmite weight of product is cooled from one state and temperature 
to another state and temperature, some or all of the following calculations 
must be made: 

Heat removal from initial temperature to some lower temperature 
above freezing. 

Q = mc(T1-T2) 
Heat removal from initial temperature to freezing point of product. 

Q = mc(T1-Tr) 
Heat removal to freeze product. 

Q=mhir 
Heat removal from freezing point to final temperature below freezing. 

Q = mc(Tr-TJ) 
Where 

Q =heat removed, Kj 
M = weight of product, kg 
C = specific heat of product above freezing point, Kj/Kg. K 
Ti= initial temp. C 
T 2 = lower temperature above freezing, C 
Tr= freezing temperature of product, C 
Hu= latent heat of fusion, kj per kg 

Since this product is mainly used for fresh meet above 

freezing point at +5 C, we consider 100 Kg of meet to be stored in this 
refrigerator therefore we calculate as follow, 

Q = mc(T1-T2) 
M= 100 kg 
C = 0.67 Btu/(lb)F deg= 0.67 x 4.184 = 2.8 j/g K (Average) 
Ti=25C 
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T2=5C 
Q = 100000x2.8(25-5) =5600000 jul/86400 = 65 Watt 

Internal Load 
NIA 

Door Opening 
Refrigerator Internal Volume 712 lit. 
Number of air change as per ASHREA standard= 70 per day 
Heat reIJ?.oved per cubic meter of air 75000 j 

Air Change load= 0.712 x70x75000/86400 = 43 Watt 

QTotal = Q heatleak +Q productload + Q internal load+ Q airchange 

Q Total = 282 + 65 + 43 = 390 

Considering 10 % of Q total for safety factor 

Cooling Capacity Required = QGrand Total= 390 + 10%(39) = 429 
Watts 
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Re(rigeration Load Calculation 
El- Shami Cake Show Case Jrlodel ASCJ 9 

a) Transmission load calculation 

Refrigerator Area Insulation 
Compartment (sq.mt.) Thickness 

Side Walls 2.04 50mm 
Back Panel 2.7 50mm 

Bottom 1.9 50mm 
Glass 0.86 6mm 

Front Lower Panel 1.6 50mm 

Insulation Type: Pu Foam with R14lb blowing agent. 
Thermal Conductivity for Foam = 0.027 WI mt. ° C 
Temperature Difference Refrigerator Compartment: 
L'.l T = 32 - ( +5 ) = 27 ° C 
Ambient Temperature= 32 °C 
Refrigerator Air Temperature= +5 °C 

Calculation : 

Heat Leak For Refrigerator Compartment. 

Q1L = Qsw+QBack Pane1+QG1ass +Qaottom + QFront Panel 

Q = u A (Ta - Tr) 
U - 1 

- 1 / x1 ·· x2 11 
/hi+ 1k1+ k2"'"'", ho 

Where: 

I 
Temp. 

Difference 
27 c 
27 c 
27C 
37 c 
27 c 
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U = Heat Resistance Coefficient Factor · }~ 
K1 = Foam Thermal Conductivity 
h. =ho= Air Convection Factor= 9.37 Watt/Mt" K 

Due to the short thickness of cabinet out side panel and Metal inner liner 
heat resistance of these materials have been considered negligible. 
Therefore: 

1- Q SideWalls = [ U A ( Ta - Tr) ] 
Ta= Ambient Temperature 32 

Tr=refiig~tor air Temperature 5 

U = 0.48 W/ sq.m °C 
A= 2.04 Sq. Mt., Ta= 32 °C, Tr=+ 5 °C 
therefore 
Q sidewa11s = 0.48x 2.04x27 = 26 Watts 
Q SideWa!ls = 26 Watts 

2-QG!ass= [UA(Ta-Tr)] 
U = 4.5 WI sq.m °C ,Ta-Tr-27, 
Q G1ass= 4.5 x 0.86x27 = 104 = Watts QGiass = 104 Watts 

3- Q front Metal Panel= [ U A (Ta - Tr)] 
U = 0.48 w/sq. Mt. °C, 
Ta-Tt= 27, 
A=l.6 
Q Front metal panel= 0.48 X 1.6 X 27 = 20 Watts 
Q Front metal panel= 20 Watts 

4 -Q back panel= [ U A (Ta - Tr)] 
U = 0.48 w/sq. Mt. °C, 
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Ta - Tr= 27 , A= 2. 7 
Q backpane1= 0.48 X 2.7 X 27 = 35Watts 
Q back panel= 3 5 watts 

5 -Q Bottom= [ U A ( Ta - Tr) ] 
U = 0.48 w/sq. Mt. °C, 
Ta - Tr= 37, A = 1.43 
Q BottomSurfuce = 0.48x 1.9 X 37 = 34 Watt 
Q Bottom Surface= 34 Watts 

Total Refrigerator Heat Leak =26+ 104 + 2o+ 35 + 34 = 219 W 

Product Load 

A product placed in a refrigerator at a temperature higher than the storage 
temperature will lose heat until it reaches the storage temperature. The 
quantity of heat to be removed may be calculated from knowledge of the 
product, including its state upon entering the refrigerator, its final state, its 
weight, specific heat above and below freezing point, its freezing 
temperature and latent heat. 

When a defmite weight of product is cooled from one state and temperature 
to another state and temperature, some or all of the following calculations 
must be made: 

Heat removal from initial temperature to some lower temperature 
above freezing. 

Q = mc(T1-T2) 
Heat removal from initial temperature to freezing point of product. 

Q = mc(T1-Tr) 
Heat removal to freeze product. 

Q=mhir 
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Heat removal from freezing point to final temperature below freezing. 
Q = mc(Tr-TJ) 

Where 
Q =heat removed, Kj 
M = weight of product, kg 
C = specific heat of product above freezing point, Kj/Kg. K 
T1 =initial temp. C 
T 2 = lower temperature above freezing, C 
Tr= freezing temperature of product, C 
Hir = latent heat of fusion, kj per kg 

Since this product is mainly used for cake above 

freezing point at +5 C, we consider 100 Kg of cake to be stored in this 
refrigerator therefore we calculate as follow, 

M= lOOkg 
C = 0.45 Btu/(lb)F deg= 0.45x4.184=1.9 j/g K (Average) 
Ti=25C 
T2=5C 
Q = 100000xl.9(25-5)--J800000 jul/86400 = 44 Watt 

Internal Load 
NIA 

Door Opening 
Refrigerator Internal Volume 712 lit. 
Number of air change as per ASHREA standard= 70 per day 
Heat removed per cubic meter of air 75000 j 
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Air Change load= 0.390 x70x75000/86400 = 24 Watt 

QTotal = Q hem leak +Q productload + Q interoalload + Q airchange 

Q Total= 219 + 44 + 24= 287 
Considering 10 % of Q total for safety factor 

Cooling Capacity Required = QGrand Total= 287 + 10%(29) = 316 Watts 
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•. f. Printing in Labaratory Of 

Maurice Ind. [ Jordan 1 

TesiDate: 01/01/15 10:34. 
Page T;:;stName: Energy Consumtion 

Page Result : 

1 - P:.:ige Test Time 1 Hours 

'.2 - 'Nor!<:ing ?~rcsnt 5·! %On 
3 - Enargy (Accord to page) 1.012 .'t'.'lh 

4 - Zoom Tl me 2:59 Hour 
5 - Compr Current 2.37 Amp 
o -Evaprator Mean Temp -14.3 C 
i - Cabin Mean Temp -l3.9 C 
8 • Crisp Temp -14.4 C 
9 • Compr Temp o8.7 C 
10- Condenser ln Temp 36.7 C 
11- Condenser Out Temp 40.4 C 
12- Condition 37.4 C 39 %H 
13-Volt Max=241 Mean=239 Min=232 

14-
15-
16-
17-

El-Shami Co. 
02:59 

Report No.: { ) - Page 1 

ReporiDate: 2001i02124 1'l :DB 

I 39 %H 11 37 .4 c I 133.1 c 

1! I 134 c I -14.3 c I 
~! 40.4 c I 32 c l_l.B l-14.5 c I 

133.3 c 
I I 

I i i I -15.s c I l 32.1 I "~ - .... 
c 

! .H'),{ ..,, I I -15.1 c I 

I 'l 

D l l D ! 1 ·13.S ,.. ' 
I ..., ! 
I 
I 

I 2.s1 Amo! 
l 
I 

: i ... - - ..... i l 

I l '. I • ! !)_.) \...o I 

I w1 
I 

'N<Jtt ! 1 
I 
1 I 1 

) I -13 C I 
I 
t 

I 234 v 
I 
I 

I -14.4 c I I 
1 
I 
I 

l 
I 1s %H II as c [~!Oc Room Setting 
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Printing in L3baratory Of 

Maurice ind. [ Jordan ] 

T~stDats: 01/01/15 10:34 
P'31geTesi1'fame: Energy C.onsumtion 

Page Result : 

1 - Page Test Time 

2 - Working P·ercent 

3 - Energy {Acee rd to pc:iga) 

4-Zoom Time 
5 - Compr Current 

$ • Evaprator Mean Tamp 
7 ·Cabin Mean Temp 

8 • Crisp Temp 
9 - Compr Temp 
10- Condensor In Temp 

11- Condenser Out Temp 

2 Hours 
a·t %On 

2.59 .. Jimp 

-13.3 c 
-·15.1 c 
-13.4 c 
56.9 c 
42.5 c 
24 c 

12- Condition 36.5 C 40 %H 

13- Volt Max=239 Mean=237 Min=229 

14· 
15-
16-
17-

Jordan Catering Supplies 

Report No.: ) • P:ige 1 
R~porlDate: 200·1J02/24 1 'l :07 

l 40 %H 11 36.5 c I 
I 

I 32.s c ll 1 I : ., I I l 
r-:======::;---;:======:;-r·~ · . 13._ c. , I 

! 24 c I I 32.3 c .I I~! 1-13.5 c I II 
I I l i 11 

I ~~·~ ~ I 31.2 c I i 1· I -14.s c I Ji:·: 

' ~~." t.. l I -14.2 c I . 

D !;---------------Ill D I : ! -14.3 c I II 
I 2.59 Amo I 
I ~51 Watt l 

I 234 v 

I 1s %H II 38 C 

Room Setting 

03:04 

I 
I i f 1 ~ " ,._ i ! l ! ! - . :).") !,_. I I 

I ii -15.1 c I I 
I '1-13.4CI I 
l~~Oc 
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. 
Printing in Labaratcry Of 

Maurice Ind. [Jordan] 

T$siDatg: 01/01/15 10:34 F?eporl No.: { } - Page 1 

Pags T 3sil•lame: En~rgy Consumtion ReportD:a-f.g: 2001/021:14 11 :06 

j 
Page Result : I 

r---1-P--T-' _-_-----4J.I-OIJ-.,-<:--,,1 I 36%HI I 37.2C I 
i I 34.4 c I I 

I 35.2 c Ii I ii II: 

- · age est J ime .,. .i _ . . 

2 - Working ?~rcant T5 %On I 
11 I 11.1 c I 3 - Energy {AcGord to page} 1.122 :rwi: l 

4 - Zoom Time O::u Hour ' ) r 2~.5 c I 
5 - Compr Current 2.81 Amp 

1

1 ~I 39.2 C j 
I s2.s c I l k I 13.2 c I i 

J.Y I 
6 • Evaprator Mean Temp 7.9 C I 
7 ·Cabin Mean Temp 3.5 C 

1 
! J.0.7 C I · 

8 - Crisp Temp 6.4 C I 
1.--30-.2-c._,I i j 1• I 9.5 c I I : 

j I-· l_-2_.s_c_I _ _,! !
1 9 - Compr Temp 45.8 C 

I 

10· Condensor In Temp 40.7 C D D 1'1l'1 I I I i ! 5.4 C l I 

l I I 
11~ Condenser Out Temp 29.5 C 
12- Condition 37.2 C 36 %H 

I 2.s1 Amo I 
I 275 'Natt i 

I i I '.:) 1 "" l l . l I -~;. l_, I 
I 
! i I 6.2 c I 

I 4s.a c I 
13-Volt Max=241 Mean=235 Min=224 ,__ __ ___,..._____... <lYI 

I 235 v 
I I 
I 

I I S.4 c l 
!-------' 

14-
15-
16-
17-. 

l 
I 75 %H II 45 C 

Room Setting l._~-~-o_c ___ _..l l 
Jordan Catering Supplies I 

00:24 
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Printing in Labaratory Of 

Maurice Ind. [ Jordan ] 

T-:;stDate: 01/01/18 08:58 

I Jord:an] 

Report No.: ( ) - Page 1 

?ageTestName: Enargy Consumtion F?eportDate: 2001i02/24 09::54 

Page Result: 

1 - ?age Test Time 20 Hours 
2 - Wor!<ing P2rccnt ;313 %On 

:3 - Enargy {Accord to paga} ·t .37 :c"#vi: 
4 ·Zoom Time """"'""" .::.;: __ ,., Hour 

5 - Compr Current 00 Amp 

S - 2·1aprator Mean Temp -1$.1 c 
i -Cabin Mean Temp -1a.a c 
8 - Crisp Temp -15.3 c 
9 - Compr Temp 75.B C 

10- Condensor In Temp 57:o C 
11- Condenser Out Temp 35 C 
12- Condition 42. 7 C 32 %H 
13- Volt Max=249 Mean=244 Min=234 

14-
15-
16-
17-

Jordan Catering Supplies 

I 

I 
'I 

Ii 
I 
I 
I 
I 
I 

11 

l 36 c 
I 4s.2 c I 
I s1.s c I 

1~ 
1~ 

D 

I 247 v 

I 1s %HI! 43 C 

Room Setting 

22:23 

l 42.7 
l i c ! I I -15.6 cl I 
I I 

141.5 
11 I -17.1 cl c i ! I 
I' l-11.2 c I l I 
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D 
11 
! i .-13. :- cl j 
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'• Printing in Labaratory Of 

Maurice Ind. t Jordan] 

l 
T-.;stDaie: 01/01/18 08:58 

' j H H ~~ ~i I. 

.. l~dpbrt No.: { }- Page 1 
PageT:;siName: Ensrgy Consumtion ReportDate: 200·lf02/24 09::51 

Page Result : 

1 - Paga T3st Time 10 Hours 
2 - 1Ncrking Percent 90 %On 

3 - :=n3rgy (Ac~crd to paga) 1.38 :rwh 

4 - Zoom Time 3:-J7 Hour 

5 - Compr Current 2.88 Amp 

8 - Evaprator Mean Temp -14.7 C 
7 - Cabin Mean Temp --ti.!J C 
8 - Crisp Temp -15 C 
9 - Compr Temp 68 C 
10-Condensor In Temp 55.9 C 
11- Condenser Out Temp 31. 7 C 
12- Condition 42.2 C 32 %H 

I
I I 32 %H I ! ~rL: : 

l 

I i~; -~ 
. i I 
ii 11;:=:=====:----:===::::;"~ 

ii 3:l a1.1 c I f 42.1 c I l '.> 1.14.4 c 1 
ll l 49.8 c I l I I I I 41 c I ! 1· .1s.s c 1

1 I 55.9 c I ! 1-15.9 c I 
1· D 0 1

· l 
I 

2.68 Am 

274 Watt 

1 
1 
I 
I 

I 
I 
I 

I 
I 

i I-HU c I 
'----~ 

i j _.; x -~ r-.. I 
! •-·"""' VI 

i 

I 
I 
I 

I 
I 

I 
I 

13- Volt Max=244 Mean=235 Min=222 

14-
15-
16· 

I 238 v 
I 

II I -15 c I 
.___ _ ____, I 

1.--~==!=O=c==~-, 17- j 75 %HI! 43 C 

Room Setting 

Jordan Catering Supplies 
05:46 
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J Printl~g in Labaratory Of .. 
Maurice Ind. [Jordan J 

TestDate: 01/01/18 08:58 Report No.: ( ) • P~ga ·1 
PageTestName: Energy Consumticn RaporlDate: 2D01iQ2/24 09:52 

Page Result: 

1 - ?age Test Time 9 Ncurs 

2 - 'Nor~<ing P~rcent 89 %On 
3 - Energy {Accord to page) 1.934 xwh 

4 -Zoom Time 
5 - Compr Currant 

6 • Evaprator Mean Temp 
7 ·Cabin Mean Temp 

8 - Crisp Temp 

1i3:08 Hcur 

2.94 Amp 
-1:J.1 c 
-16 c 
-1:J.2 c 

S • Compr Temp 69 C 
10· Condenser !n Temp 55.3 C 
11- Condenser Out Temp 31.2 C 

12· Condition 42.8 C 32 %H 

13· Volt Max=249 Mean=244 Min=237 
14· 
15· 
16· 
17-

Jordan Catering Supplies 

!
I i a2 %HI i ~2.s c ~; ---------. 

I j 
I r-1 -------,11 

! i \! 
I ~11 -;::I 3=1.=2 =c:::::::;-1--;::I 4=3 =c=:::::::;-1 ~l iC>·> .--1 . 1-2•6-c___,I ! I 

I so.7 c I 11 I I I! 
l 41.3 ;"' 11-7-1 -14 c l;:.'i. I I 56.3 c I v I j [ I ·13.9 c I 

2.94 Am 

298 Watt 

I 246 v 

D 

I 75 %H II 43 C 

Room Setting 

16:07 

D 'l1:',li · 1 1~4,...' l i • JO,O v l , 
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I. I 

I i I ...... c ' I !, • 10 I I .....__ __ ~ l 
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I i I .'i A ~ (' I I 
I I I ·-·"" - I l 
I I I -13.2 c I .I 
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l~:Oc 
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,f1 Printing in Labaratory Of 

Maurice Ind. [Jordan] r Jon:lan 1 . ~ 

TestDate; 01/01/18 08:58 Report l'.Jo.: ) - Page 1 

Energy Consumtion RsportDats: 2C01/02/24 09:21 

Page Result : 
1! j 323Hj I 4o.9c ! 1 - Page Test Time 20 Hours 11 i 

2 • \.i'ior:,lr:g Percsnt a;; %On l ' I I 

3 - Energy {Accord to page) 1.384 k'Nh I l l 

4-Zoom Time 25:22 Hour l~!~sc I j 39 c I i ;> : .1'' -i ... jJ> . ,.,. -~ 
5 - Compr Current 2.?9 Amp i l .... , ........... i ' 

I 
1 1 1 

I -14.s c I 6 - Evaprator Mean Temp -14 c I ; ·:~·· ~ 138.2 c 
7 -Cabin Mean Temp -·14.8 c I 'i ! I l I '·•¢.;? '-' ; ! l -15 c 
3 - Crisp Temp -14.4 c 

D 
J: 

I 9 • ComprTemp · S9.i3 C I Dill ~ ! .. 4}~3.1 Ci I 

10- Condenser In Temp 45.9 c ! ! 2.1s Ame I 
. I! 

! I 
11 • Condenser Out Temp 44.9 c 

11 
·I -1s.s c I 

l i 12- Condition 40.9C 32%H ! 305 Watt ! ' d -12.1 c I 13· Volt Max=249 Mean=243 Min=233 ! I 
14-

J 240 v I l -14.4 c I 15- I 16-
17- I 75 %H II 43 C 1~A0c 

Room Setting iOn 
Jordan Catering Supplies 

25:21 
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Printing in Labaratory Of 

Maurice Ind. [Jordan] 

T:..~stCate: 01101/18 08:58 R$!port No.: ( ) • Page 1 

Energy Consumticn RepcrtDate: 200·lJ02/24 D9:15 

Page Result : 

1 • Page Test Time 
2 - Wcr!\ing ?~rcBnt 

3 ·Energy {Accord to page) 
4-Zocm Time 

10 Hours 
90 %Cn 

1.58 kwh 
$:19 Hour 

5 - Ccmpr Current 2.7 Amp 

S - Evaprator Mean Temp -12.7 C 
7 ·Cabin Mean Temp -14.7 C 
8 ·Crisp Temp -13.1 C 

9 • Compr Temp $3.3 C 
10- Condensor ln Temp. 51.4 C 
11- Condenser Out Temp 30.9 C 
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13- Volt Max=:249 Mean=243 Min=234 ~ I I 
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Page Result : 

1 - Page Test Time 
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4 -Zoom Time 
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7 - Cabin Mean Temp 
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10- Condenser In Temp 
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·12 %On 

8:22 Hour 
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29 c 
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11- Condenser Out Temp 24.7 C 
12- Condition 36.4 C 41 %H 

13-Volt Max=246 Mean=237 Min=224 
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TestDate: 01101/18 08:58 Report No.: ( ) - Page 1 
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I 
~----------.,11 I 32 %H j j 43c 

1 - ?age Test Tl me 10 Hour:s . . 

Page Result : 

2 - ''JVor!<::ing P'.?rcsnt 12 %Cn I 
3 - Energy (Ac:;crd to page) 0.349 kw.1 J. 
4 - Zoom Time 5:51 Hour li 

II 
5 - Compr Current 0. 'f2 Amp ii 
S - Evaprator Mean Temp 30.3 C l 
7 - Cabin Mean Temp 16.1 C I 
8 - Crisp Temp 28.9 C ! 
9 - Compr Temp 40.9 C 

1
, 

t 29.5 c 

l 31.s c I 

10· Condenser In Temp 37.5 C 
11 ·Condenser Out Temp 29.5 C I 1 .12 Amp 

I I 

12-- Condition 43 C 32 %H j I O ~Natt 

13- Volt Max=244 Mean=235 Min=222 I 
14-j --23-S~V~--. 
-1s- -
16-
17-. 

Jordan Catering Supplies 
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3 -Crisp Temp 
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30.3 c 
'10;1' c 
29 c 
40.6 c 

10- Condenser In Temp 50.4 C 
11-·Condensor Out Temp 22.7 C 
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