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1. A Carnot refrigeration cycle extracts 418. 68 kJ of heat per minute from a cold room which is maintained at [image: image2.png]—15°C



 and it is discharged to atmosphere which is at 30[image: image4.png]


. Find out the ideal power (kW) required to run the unit.

2. A Carnot cycle acting as a heat pump requires 7 kW in order to supply 65 kW to a room at 26[image: image6.png]


. Determine:
a) Amount of heat to be removed from the source,

b) Source temperature, and

c) COP.

3. A new refrigeration gas is said to require 1 kW for a duty of 2.5 kW when the evaporation temperature is[image: image8.png]—15°C



, and the liquid is 30[image: image10.png]


. Determine whether this could be true?
4. The capacity of a refrigerator is 600 tons when working between [image: image12.png]—5°C



 and 20[image: image14.png]


. Find out the weight of ice produced within 24 hours when water is supplied at 10[image: image16.png]


. Also, find out the minimum power required in kW. (Assume its cycle is a Carnot cycle).take,
· Specific heat of water[image: image18.png]4.186 k] /kg .K




· Specific heat of ice[image: image20.png]1.94Kk]/kg.K




· Latent heat of fusion of ice at[image: image22.png]0°C = 335.325 k] /kg




5. 2 HP per ton of refrigeration is required to maintain the temperature of [image: image24.png]—40°C



 in the refrigerator. If the refrigeration cycle works on a Carnot cycle, determine:
a) COP,

b) Temperature of the sink,

c) Heat rejected to the sink per ton of refrigeration, and

d) COP if the cycle used as a heat pump.

6. 100 kg of ice at [image: image26.png]—5°C



 are placed in a tanker to cool some vegetables, after 24 hours later the ice melts into water at 10[image: image28.png]


. What is the average rate of cooling in kJ/hr and T.R provided by the ice?
7.  A thermodynamic system works on the ideal Carnot cycle between a high temperature body of [image: image30.png]40°C



 and low temperature body of: (I) [image: image32.png]


    (II) [image: image34.png]—25°C



    (III) [image: image36.png]


     (IV) [image: image38.png]


       (V) 20[image: image40.png]


. Determine the C.O.P of the system if working as:

a) Heat Engine

b) Heat Pump

c) Refrigerator

Represent the results obtained on a suitable diagram, then repeat the results if the high temperature body is lower down to[image: image42.png]


.

8.  A reversed Carnot cycle absorbs heat at [image: image44.png]


 and rejects it at [image: image46.png]45°C



, calculate:
a) C.O.P for the cycle when operates as a refrigerator,

b) C.O.P for the cycle when operates as a heat pump,

c) If the cycle is absorbing 850 kJ/min at[image: image48.png]


, how many kJ of work are required per min?
d) How many kJ/min will the heat pump deliver at 45[image: image50.png]


 if it absorbs 850 kJ/min at [image: image52.png]


?
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