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1. An ideal vapor compression system uses R-12 is operating with a condensing pressure [image: image2.png]1 MP,



 and an evaporating pressure of[image: image4.png]0.25 MP,



.
(a) Calculate the refrigeration effect, specific compressor work and COP.

(b) If condenser pressure is reduced to[image: image6.png]0.8 MP,



, find out the percentage (increase/decrease) in the refrigeration effect and COP.

(c) If evaporator pressure is reduced to[image: image8.png]0.2 MP,



, find out the percentage (increase/decrease) in the refrigeration effect and COP.

2. An ideal vapor compression system uses R-12 is operating with a condensing temperature [image: image10.png]32°C



 and an evaporating temperature of[image: image12.png]—12°C



. The same cycle is modified to include a liquid-suction heat exchanger. The heat exchange cools the saturated liquid coming out of the condenser to[image: image14.png]22°C



. If the compressor is capable of pumping [image: image16.png]0.025 m* /s



 of refrigerant measured at the compressor inlet and the compression is assumed to be isentropic in both cases, determine:
(a) The coefficient of performance of the system with and without the heat exchanger.
(b) The refrigerating capacity in kW in both cases.

(c) The compressor power in kW in both cases.

3. A Freon-12 refrigerating system is operating with a condensing pressure [image: image18.png]1.2 MP,



 and an evaporating pressure of[image: image20.png]0.15 MP,



.

(a) If the liquid line from the condenser is soldered to the vapor suction line to form a closed heat exchanger, and if as a result of this, the liquid is sub-cooled[image: image22.png]5°C



, how many degrees will the vapor leaving the evaporator be superheated?

(b) Calculate the percentage increase in the compressor work due to superheat.
(c) Calculate the percentage increase in the refrigeration effect due to sub-cool.

(d) Calculate the COP with and without this heat exchanger.
4. The evaporating and condensing temperature of R-12 single stage refrigerating machine are[image: image24.png]5°C



 and[image: image26.png]43°C



 respectively. The liquid is sub-cooled to[image: image28.png]32°C



 by rejecting heat to the surrounding and the suction vapor is superheated to[image: image30.png]


 in the suction line out the evaporator. Determine:
(a) The refrigerating effect without sub-cooling.

(b) The refrigerating effect increase because of sub-cooling.

(c) The work of compression without superheating.

(d) The increase in the work of compression due to superheat of suction vapor.

(e) COP with and without sub-cooling.

5. A vapor compression refrigeration system employing R-12 for cooling air consists of a compressor having 8 cylinders of 8.5 cm bore, 10 cm stoke and 3% clearance running at 900 rpm, and a water-cooled condenser. The condenser pressure is 1.0[image: image32.png]MN/m?



 and the evaporator pressure is 0.15[image: image34.png]MN/m?



. Liquid leaves the condenser at[image: image36.png]15°C



. Vapor leaves the evaporator at5[image: image38.png]


. The compressor delivers the refrigerant to the condenser at[image: image40.png]77°C



. Neglecting any pressure losses, assume the compression index 1.2; calculate:
(a) The volumetric efficiency of the compressor.
(b) The refrigerant mass flow rate kg/hr.

(c) The theoretical power required by the compressor

(d) COP.

(e) The heat rejected in the condenser in kW.

6. A 4-cylinders single acting compressor with 100 mm bore, 125 mm stroke, 3% clearance, and operates at 1450 rpm. R-12 is the refrigerant, and the condenser and evaporator pressures are 8.5 bar and 1.8 bar respectively. If the compression is isentropic, the liquid is sub-cooled[image: image42.png]


 before entering the expansion valve, and the vapor leaving the evaporator with[image: image44.png]5°C



 of superheat becomes heated in suction line another[image: image46.png]5°C



. Assume the compression is with index 1.2; calculate:
(a) The volumetric efficiency of the compressor.

(b) Refrigerating capacity in kW.
(c) Compressor work in kW.

(d) COP.

(e) Refrigerating efficiency.

7. In a single stage ammonia vapor-compression system, the condenser and evaporator pressure are 17 bar and 1.8 bar respectively. Liquid leaves the condenser at[image: image48.png]


. Vapor leaves the evaporator at[image: image50.png]


. The system produce 25 T.R. Determine:
(a) The coefficient of performance.

(b) The condenser capacity in kW.

(c) The actual or effective displacement volume (piston displacement), assuming volumetric efficiency 80%.

(d) The compressor brake horsepower (assuming mechanical efficiency 75%).

8. An ammonia refrigerating plant having a capacity of 200 T.R, 4 cylinders compressor running at 600 rpm and working between evaporator pressure of 4.25 bars and condenser pressure of 13 bars. The liquid leaving the condenser is sub-cooled[image: image52.png]


 through a liquid suction heat exchanger. The vapor is superheated [image: image54.png]5°C



 in the evaporator and further[image: image56.png]


 more in the suction line after leaving the heat exchanger. Assume the compression is with index 1.2. Determine:
(a) Refrigeration effect.

(b) Mass flow rate of refrigerant in kg/s.

(c) Condenser capacity in kW.

(d) Compressor work in kW.

(e) COP.

9. A vapor compression refrigeration system employing R-134a for cooling air consists of a compressor having 8 cylinders of 8.5 cm bore and 10 cm stoke running at 900 rpm, and a water-cooled condenser. The load in the plant is 5000 kJ/min. the condenser pressure 1.0 [image: image58.png]MN/m*



and the evaporator pressure is 0.15[image: image60.png]MN/m?



. Refrigerant leaves the condenser as liquid at[image: image62.png]


, and enters the compressor at[image: image64.png]5°C



. The compressor delivers the refrigerant to the condenser at[image: image66.png]77°C



. Neglecting any pressure losses; calculate:
(a) The refrigerant mass flow rate kg/hr.

(b) The volumetric efficiency of the compressor.

(c) COP.

(d) The heat rejected in the condenser in kW.
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