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1. A single compressor system using Freon-12 has three evaporators of 10 ton, 20 ton and 30 ton capacity, all operating at the same temperature of[image: image2.png]


. The condenser pressure is 9.5 bar, and the liquid is subcooled in the condenser by[image: image4.png]


. The discharge from the evaporator is dry saturated and the compression is to be assumed isentropic. Determine:
a. The refrigerating effect.

b. Rate of refrigerant in kg/min.
c. The theoretical power required.

2. A refrigeration installation using Freon134a comprises one compressor, one condenser and three evaporators of capacities 10 ton, 20 ton and 30 ton respectively. The temperature to be maintained in the evaporator is[image: image6.png]


,[image: image8.png]5°C
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 respectively. Each evaporator is fitted with an individual expansion valve. The condenser pressure is to be maintained at 9.5 bars. The exit condition from the evaporator is to be dry saturated vapor, and the liquid is subcooled by[image: image12.png]


 in the condenser. Determine:
a. The refrigerating effect in each evaporator.

b. Mass flow rate in each evaporator and total flow rate.

c. Compressor power.

d. COP of the system.

3. A refrigeration installation using Freon-12 comprises one compressor, one condenser and three evaporators of 10 ton, 20 ton and 30 ton capacities maintained at[image: image14.png]


,[image: image16.png]5°C
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 respectively. The system comprises multiple expansion valves and back pressure check valves. The condenser pressure is 9.5 bars. The vapor leaving the evaporator is dry saturated. The liquid refrigerant is subcooled by [image: image20.png]


 in the condenser subcooler. Assume isentropic compression. Determine:
a. The refrigerating effect in each evaporator.

b. Mass flow rate in each evaporator and total flow rate.

c. Compressor power.

d. COP of the system.

4. A refrigeration plant comprises three evaporators of capacities 10 ton at[image: image22.png]


, 20 ton at [image: image24.png]5°C



 and 30 ton at[image: image26.png]


 with individual expansion valves and individual compressors but one condenser operating at[image: image28.png]


 and subcooling the liquid to[image: image30.png]


. All the evaporators discharge dry saturated refrigerant Freon-134a to the compressor. Compression in each compressor may be assumed isentropic. Determine:

a. The refrigerating effect in each evaporator.

b. Mass flow rate in each evaporator and total flow rate.

c. Compressor power.

d. Heat rejected in the condenser.

e. Coefficient of performance.

5. In a multiple expansion valve and individual compressor and evaporator system of vapor compression plant, there are three evaporators of capacities 10 ton at[image: image32.png]


, 20 ton at [image: image34.png]5°C



 and 30 ton at[image: image36.png]


. One condenser at[image: image38.png]


 handles the refrigerant flow and subcools the exit from it to[image: image40.png]


. The discharge from each evaporator is dry saturated and the refrigerant used R-12. Compression in each compressor may be assumed isentropic. Determine:
a. The refrigerating effect in each evaporator.

b. Mass flow rate in each evaporator and total flow rate.

c. Compressor power.

d. Heat rejected in the condenser.

e. Coefficient of performance.
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