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1. A small prefabricated cold store of inside dimensions 16 x 12 x 4 m used to preserve apples contained in boxes of dimensions 40 x 40x 20 cm and have an average weight of apples in box is 30 kg and average weight of empty box is 2 kg. If the available distance for air circulation between boxes and floor, walls and boxes is 5 cm and the distance between ceiling and the highest box is 50 cm. Determine :

a. Cold store capacity

b. Floor use factor

2. A cold store of 800 ton capacity consists of 4 identical adjacent rooms. If the loading rate is 2 [image: image2.png]ton/m”



 floor area, and 0.5 [image: image4.png]ton/m*



 cold store volume. If the floor use factor is 0.8. Determine the main dimensions of the cold store.

3. A cold store of dimensions 15 x 10 x 4 m is used to cool 30 ton of meat per day from [image: image6.png]40°C



 to[image: image8.png]5°C



. If the surrounding air condition is [image: image10.png]40°C



 DBT and 60% RH, the inside air condition is [image: image12.png]


 DBT and 90% RH, the overall coefficient of heat transfer through the building is 0.58[image: image14.png]W/m?K



, the specific heat of meat is[image: image16.png]3.14 kJ/kg °C



, the number of air changes is 6 per day, the number of workers is 5; each gives 235 W, and the lighting intensity per square meter of floor area is 10 W. Determine the evaporator cooling capacity in ton of refrigeration based on 20 hr/day operating time for the equipment.

4. Calculate total refrigeration load for fish storage room. The room temperature is[image: image18.png]—15°C



, and the ambient condition is [image: image20.png]


 and 60 % R.H. The walls consist of 25 cm common brick, while the ceiling consists of concrete block (sand aggregate 200 mm). The insulation of walls and ceiling is 100 mm Polyurethane covered by metal skin. The floor consists of 150 mm mortar concrete, and is insulated with 150 mm wood fiber (soft woods). The ground temperature is [image: image22.png]


 and the outside dimensions of the storage room are 7.2 m long x 4.20 m wide x 4.5 m high. One of the largest walls areas is in the north direction. There are interior electrical load of 200 W and Lighting load of 10 W per floor area. There are five persons; each gives 260 W. The Product Load is 10 ton fish entering room at[image: image24.png]


, to be cooled to the room temperature in 24 hr. The refrigerating system is to operate not more than 16 hr per day to allow time for off-cycle defrost. Also allow 10 % factor of safety.

5. A cold store of dimensions 4 x 8 x 3 m is maintained at [image: image26.png]—2°C



 DBT and 90% RH. It is   used to cool 5 tons of milk of specific heat 3.77 [image: image28.png]kJ/kg. K



 from [image: image30.png]40°C



 to [image: image32.png]2°C



 in 18 hours. There are 300 W light and 4 persons each produces 250 W. The overall coefficient of heat transfer through the room is 0.58[image: image34.png]W/m?. K



, the outside air condition is [image: image36.png]40°C



 DBT and 60 % RH, and the number of air changes is 8 per day. Determine the cooling capacity of the refrigerating unit in ton of refrigeration based on 18 hr/day operating time for the equipment.

6. Calculate the cooling load for a chilling room 4 x 8 x 3 m, maintained at [image: image38.png]2°C



 dry bulb temperature and 90% relative humidity and designed to chill 5000 kg of beef from 38[image: image40.png]


 to 7[image: image42.png]


 in 24 hours. The lighting load is 600 W and there are 2 persons. The temperatures opposite the 4 m walls are 7[image: image44.png]


 and 32[image: image46.png]


, opposite the 8 m walls are 2[image: image48.png]


 and 40[image: image50.png]


, above roof is 52[image: image52.png]


 and below floor is 30[image: image54.png]


. The overall coefficient of heat transfer through the room is 0.58[image: image56.png]W/m?. K



. The number of air changes per day equals 8. The outside air condition is [image: image58.png]35°C



 dry bulb temperature and 50% relative humidity.

7. A cold store of dimensions 10 x 5 x 4 m has an overall coefficient of heat transfer through walls, floor, and ceiling of 0.2[image: image60.png]W/m?. K



. The outside condition is 30[image: image62.png]


 DBT and 50% RH. Five thousands kilograms of wet mixed vegetables (specific heat of 3.65 [image: image64.png]kJ/kg. K



 and respiration heat of 0.092[image: image66.png]


) are cooled from 25[image: image68.png]


 to the storage temperature of 5[image: image70.png]


 each day. Consider that the total miscellaneous loads are 600 W and a safety factor of 10%. Neglect the solar temperature difference. Compute the cooling load based on a 16 hr/day operating time for the equipment.

8. Calculate the evaporator capacity for a freezing room 1.75 x 2.5 x 2.5 m maintained at [image: image72.png]


 DBT and 85% RH. If 200 kg of meat is to be cooled from 5[image: image74.png]


 to [image: image76.png]—12°C



 in 20 hours. The lighting load is 200 W. The insulation thickness is 15 cm with thermal conductivity of 0.047[image: image78.png]W/m.K



. Air film coefficients for inside and outside room surfaces are 6 [image: image80.png]W/m*.K



 and 30 [image: image82.png]W/m*K



 respectively. Number of air changes per day equals 20. The outside air condition is 35[image: image84.png]


 DBT and 50% RH.

9. A chilling room of dimension 15 x 10 x 4 m is used to chill 20 tons of meat per day from 40[image: image86.png]


 to 0[image: image88.png]


 in 18 hours. If the overall heat transfer coefficient through the building is 0.29[image: image90.png]W/m?K



. The outside and inside air temperatures are 40[image: image92.png]


 and [image: image94.png]


 respectively. The specific heat of meat is[image: image96.png]3.14 kJ/kg. K



. The total cooling load is 1.2 of the sum of the product load and heat transmission load. Determine the cooling capacity of the refrigerating unit in ton of refrigeration based on 18 hr/day operating time for the equipment.
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