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B.E. Eighth Semester (Mechanical Engineering) (Old) 

Energy Conversion - III (Old) 

P. Pages :  2 NKT/KS/17/1923 

Time : Three Hours Max. Marks : 80 

_____________________________________________________________________ 

 Notes : 1. All questions carry equal marks. 

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

 3. Due credit will be given to neatness and adequate dimensions. 

 4. Assume suitable data whenever necessary. 

 5. Diagrams and chemical equations should be given whenever necessary. 

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

 7. Use of slide rule, Logarithmic tables, Steam tables, Mollier's chart, Drawing 

  instruments, Thermodynamic tables for moist air, Psychrometric charts and 

  Refrigeration chart is permitted. 
 

 

  SECTION - A 
 

 

1. a) In vapour compression refrigeration system (VCRS) why dry compression is preferred 

over wet compression ? Explain. 
 

3 

 b) Explain the working of suction line heat exchanger in simple vapour compression 

refrigeration system with neat sketch. 
 

3 

 c) An Ammonia vapour compression refrigerator has a single-stage, single-acting 

reciprocating compressor which has a bore of 127 mm, a stroke of 152 mm and a speed of 

240 rpm. The pressure in the evaporator is 1.588 bar and that in the condenser is 13.89 bar. 

The volumetric efficiency of the compressor is 80% and its mechanical efficiency is 90%. 

The vapour is dry saturated on leaving the evaporator and the liquid leaves the condenser at 

32°C. Calculate the mass flow rate of refrigerant, the refrigerant effect, and the power 

ideally required to drive the compressor. Assume the value of specific heat of superheated 

vapour as 182.3CPU   kJ/kg k. Solve using refrigerant property tables for Ammonia. 
 

8 

2. a) Explain with neat sketch the working of 03 fluid refrigeration system. 
 

6 

 b) Explain the importance of Joule-Thomson coefficient and inversion temperature when 

operating a system for liquefaction of gases. 
 

7 

3. a) Explain factors affecting optimum effective temperature. 
 

4 

 b) Explain sensible heating and sensible cooling with psychrometric chart. 
 

3 

 c) A mixture of dry air and water vapour is at a temperature of 22°C under a total pressure of 

730 mm Hg. The dew point temperature is 15°C. Find : 

i) Partial pressure of water vapour 

ii) Relative humidity 

iii) Specific humidity 

iv) Enthalpy of air per kg of dry air 

v) Specific volume of air per kg of dry air. 
 

6 

4. a) The atmospheric air at 25°C dry bulb temperature and 12°C wet bulb temperature is flowing 

at the rate of 100 m3/min through the duct. The dry saturated steam at 100°C is injected into 

the air at the rate of 72 kg per hour. Calculate specific humidity and enthalpy of the leaving 

air. Also determine the dry bulb temperature, wet bulb temperature and relative humidity of 

leaving air. 

 

7 
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 b) Define : 

i) Relative humidity ii) Dry bulb temperature 

iii) Wet bulb temperature iv) Dew point temperature 

v) Specific humidity vi) Dew point depression 

 

6 

5. a) Explain the construction & working principle of solar pond with neat sketch. 

 
7 

 b) Compare flat plate collectors & concentrating collectors stating 06 points. 

 
6 

  SECTION - B 

 

 

6. a) Describe Gerotor pump under following points : 

i) Neat sketch with proper Nomenclature 

ii) Construction iii) Working 

iv) Application, advantages & disadvantages. 

 

7 

 b) Explain the working of double acting hydraulic cylinder under following points. 

i) Neat sketch 

ii) Construction / Name & description of parts. 

iii) Working with suitable hydraulic circuit. 

 

6 

7. a) Explain the working of hydraulic counter balance value under following points : 

i) Net sketch / schematic diagram 

ii) Symbol 

iii) Working using suitable hydraulic circuit. 
 

6 

 b) What is D.C. valve ? Explain the following D.C. valve with their symbol ? 

i) Check valve 

ii) 
2

3
 D.C. valve, normally closed, lever actuated and spring return 

iii) 
3

5
 D.C. valve, tandem centre, spring return solenoid actuation at both the ends. 

 

7 

8. a) Draw and explain meterout circuit with applications, advantages & disadvantages. 
 

7 

 b) Draw and explain sequencing pneumatic circuit. 

 
6 

9. a) Explain following methods related with financial evaluation of energy audit. 

i) Pay back period method 

ii) Return on investment (ROI) method. 
 

6 

 b) Enlist the various instruments used for energy auditing. Explain any one of them in detail 

with neat sketch & application. 

 

7 

10.  Write short notes on any three. 14 

  a) Sankey diagram  

  b) Time delay valve  

  c) Pressure switches  

  d) Regenerative circuit  

  e) Air preparatory unit.  

  ************  
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