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B.E. (Mechanical Engineering) Seventh Semester 
Elective - II : Refrigeration & Air Conditioning 

 

P. Pages : 2 TKN/KS/16/2291 

Time : Three Hours Max. Marks : 80 

_____________________________________________________________________ 

 Notes : 1. All questions carry marks as indicated. 

 2. Answer three questions from section A and three questions from section B. 

 3. Assume suitable data wherever necessary. 

 4. Illustrate your answers wherever necessary with the help of neat sketches. 

 5. Use of Steam tables, Mollier's chart, Drawing instruments, Thermodynamic 

  tables for moist air, Psychrometric charts and Refrigeration charts is permitted. 

 6. Use of non-programmable calculator is permitted. 
 

 

  SECTION – A  

1. a) Explain the functions of components of vapour compression refrigeration system. 

 
4 

 b) A refrigerant plant of 28 kw capacity has its evaporation temperature of – 8ºC and condenser 

temperature of 30ºC. The refrigerant, R – 12 is subcooled by 5ºC before entering. The 

expansion valve and the vapour is superheated by 6ºC before leaving the evaporator coil, 

The compression of the refrigerant in the compressor is isentropic. If there is a suction 

pressure drop of 0.2 bar in suction valve and discharge pressure drop through discharge 

valve is 0.1 bar, determine the C. O. P. of the plant, theoretical piston displacement and heat 

rejected in the condenser. 

 

9 

2. a) Enlist the desirable properties of an ideal refrigerant. 

 
3 

 b) Explain with neat sketch three fluid vapour absorption refrigeration system. 

 
6 

 c) Write in short the limitations of single stage vapour compression refrigeration system. 

 
4 

3.  A two stage ammonia system designed for a fish freezing plant, uses flash gas removal and 

intercooling operation. The condensing temperature is 35ºC. The saturation temperature of 

the high-temperature evaporator is 0ºC and its capacity is 90 kw. The saturation temperature 

of the low-temperature evaporator is – 40ºC and its capacity is 170 kw of refrigeration.  

Draw the cycle on a p-h diagram. Determine the following. 

a) The rate of refrigerant compressed by the high-stage compressor. 

b) The power required by the compressors. 

c) The coefficient of performance. 

 

13 

4. a) What is the significance of inversion temperature in liquification system? 

 
4 

 b) Explain the working of bootstrap aircraft refrigeration system with the help of flow 

diagram and T – S diagram. 

 

5 

 c) List the various applications of cryogenics. Explain in brief Claude's system for air 

liquification. 

 

4 

5.  Write short notes on any three. 

i) Charging vapour compression refrigeration system. 

ii) Thermostatic expansion valve. 

iii) Vortex tube. 

iv) Two stage cascade refrigeration system. 

14 
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  SECTION – B 

 

 

6. a) Define the following terms: 

i) Wet bulb temperature. ii) Relative humidity. 

iii) Dew point temperature. iv) Degree of saturation . 

 

6 

 b) The humidity ratio of atmospheric air at 28ºC is 0.016 kg/kg of dry air. 

Determine: 

i) The partial pressure of vapour. 

ii) Relative humidity. 

iii) Dew point temperature. 

Assume standard barometric pressure of 760mm of Hg. 

  

7 

7. a) Discuss the mechanism of thermal exchanges of human body with its surroundings. 

 
4 

 b) Derive the expression for the bypass factor of a cooling coil. 

 
4 

 c) Draw comfort chart showing clearly the comfort zone. State its uses. 

 
5 

8.  A summer air-conditioner is drawing s/m95.0 3 of all outside air over a cooling coil. The 

outdoor air condition is 35ºC ,Tab 25ºC wbT and the conditioned space is being maintained 

at 26ºC ,Tab  and 45% relative humidity. The sensible heat ratio is calculated as 0.72. The 

air leaving the coil is 90% saturated.  

a) Find the apparatus dew point, and the temperature of the air leaving the coil. 

b) How much cooling in kw is the unit doing? 

c) How much moisture in kg/kg of dry air is condensed out of the incoming air per 

 hour? 
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9.  A conference room for seating 100 persons is to be maintained at 22ºC dry bulb temperature 

and 60% relative mumidity. The outdoor conditions are 40ºC dry bulb temperature and 27ºC 

wet bulb temperature. The various loads in the auditorium are sensible and latent heat loads 

per person, 80w and 50w respectively, lights and fans, 15000w, sensible heat gain through 

glass, walls ceilings etc, 15000 w.  

The air infiltration is min,/m20 3 and fresh air supply is min/m100 3 . Two-third of the 

recirculated room air and one-third of the fresh air are mixed before entering the cooling 

coils. The by-pass factor of the cooling coils is 0.1. 

Find: 

i) Apparatus dew point. 

ii) Grand total heat load. 

iii) Effective room sensible heat factor. 

  

14 

10. a) Discuss the types and selection criteria for air outlets. 

 
4 

 b) Write short note on air washers. 

 
3 

 c) What are the various methods used for duct design? Explain any one of them in detail. 
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  **********  
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