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Answer Part-A which is compulsory and any four from Part-B. 
The figures in the right hand margin indicate marks. 

  
Part – A (Answer all the questions) 

Q1  Answer the following questions: multiple type or dash fill up type (2 x 10) 
 a) A process, in which the temperature of the working substance remains constant 

during its expansion or compression, is called…………………process. 

 

 b)  In free expansion process, work done is 

(i) Minimum 

(ii) Maximum 

(iii)  Zero 

(iv) Negative 

 

 c) Which one of the following statements applicable to a perfect gas will also be true 

for an irreversible process ?  

(i) dQ = du + pdV  

(ii) dQ = Tds 

(iii)  Tds = du + pdV  

(iv) None of the above. 

 

 d) A standard vapour is compressed to half its volume without changing is 

temperature. The result is that : 

(i) All the vapour condenses to liquid 

(ii) Some of the liquid evaporates and the pressure does not change 

(iii) The pressure is double its initial value 

(iv) Some of the vapour condenses and the pressure does not change. 

 

 e) Two blocks which are at different states are brought into contact with each other 

and allowed to reach a final state of thermal equilibrium. The final temperature 
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attained is specified by the 

(i) Zeroth law of thermodynamics (ii) First law of thermodynamics 

(iii) Second law of thermodynamics (iv) Third law of thermodynamics. 
 f) The refrigerant used for absorption refrigerators working on heat from solar 

collectors is a mixture of water and 

(i) carbon dioxide (ii) sulphur dioxide 

(iii) lithium bromide (iv) freon 12. 

 

 g) In an ideal refrigeration (reversed Carnot) cycle, the condenser and evaporator 

temperatures are 27°C and – 13°C respectively. The COP of this cycle would be 

(i) 6.5 (ii) 7.5 

(iii) 10.5 (iv) 15.0. 

 

 h) The desirable combination of properties for a refrigerant include 

(i) high specific heat and low specific volume 

(ii) high heat transfer coefficient and low latent heat 

(iii) high thermal conductivity and low freezing point 

(iv) high specific heat and high boiling point. 

 

 i) A closed system is one in which heat and work crosses the boundary of the 

system but the mass of the working substance does not crosses the boundary of 

the system. 

(i) Yes 

(ii) No 

 

 j) During which of the following process does heat rejection takes place in Carnot 

cycle? 

(i) Isothermal expansion 

(ii) Isentropic expansion 

(iii) Isothermal compression 

(iv) Isentropic compression 

 

    
Q2  Answer the following questions: Short answer type (2 x 10) 

 a) State second law of thermodynamics.  
 b) Define enthalpy?  
 c) Distinguish between higher calorific value and lower calorific value.  
 d) What is volumetric efficiency of IC engine?  

 e) Define entropy?  
 f) Draw the valve timing diagram of 4S- petrol engine.  
 g) What are the drawbacks of the single stage compressor for producing high  

http://www.bputonline.com

http://www.bputonline.com

http://www.bputonline.com
http://www.bputonline.com


3 
 

pressure? 
 h) Define relative humidity.  
 i) What is total emissive power?  
 j) Define mono chromatic radiation.  
  Part – B (Answer any four questions)  

Q3 a) Air at 1.02 bar, 22°C, initially occupying a cylinder volume of 0.015 m3, is 

compressed reversibly and adiabatically by a piston to a pressure of 6.8 bar. 

Calculate : 

(i) The final temperature ; 

(ii) The final volume ; 

(iii) The work done. 

(10) 

 b) Distinguish between the SI and CI engine. (5) 
    

Q4 a) With help of P-V and T-s diagram, derive the expression for air standard efficiency 

of Otto cycle. 

(10) 

 b) Show that there is decrease in available energy when heat is transferred through 

the finite temperature difference. 

(5) 

    
Q5 a) An engine with 200 mm cylinder diameter and 300 mm stroke works on theoretical 

Diesel cycle. The initial pressure and temperature of air used are 1 bar and 27°C. 

The cut-off is 8% of the stroke. Determine : 

(i) Pressures and temperatures at all salient points. 

(ii) Theoretical air standard efficiency. 

(iii) Mean effective pressure. 

(iv) Power of the engine if the working cycles per minute are 380. 

Assume that compression ratio is 15 and working fluid is air. 

Consider all conditions to be ideal. 

(10) 

 b) Explain the Rankine cycle. (5) 
    

Q6 a) Steam expands isentropically in anozzle from 1MPa, 2500C to 10 kPA. The steam 

flow rate is 1 kg/s. Find the velocity of steam at exit from the nozzle and exit are of 

the nozzle. Neglect the velocity of steam at the inlet to the nozzle. 

(10) 

 b) Discuss the effect of (i) boiler pressure (ii) condenser pressure on the performance 

of Rankine cycle. 

(5) 
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Q7 a) A two stage, single acting reciprocating air compressor, with complete inter 

cooling atmospheric air at 1 bar and 150C, compresses it polytropically (n=1.3) to 

30 bar. If both the cylinder have same stoke, calculate the diameter of HP cylinder. 

The diameter of LP cylinder is 300 mm. 

(10) 

 b) Derive the expression for the condition for the minimum work input, required for a 

two stage compressor, with perfect inter cooling. 

(5) 

    
Q8 a) A furnace wall is made up of three layers of thicknesses 250 mm, 100 mm and 

150 mm with thermal conductivities of 1.65, k and 9.2 W/m°C respectively. The 

inside is exposed to gases at 1250°C with a convection coefficient of 25 W/m2°C 

and the inside surface is at 1100°C, the outside surface is exposed air at 25°C 

with convection coefficient of 12 W/m2°C. 

Determine : 

(i) The unknown thermal conductivity ‘k’ ; 

(ii) The overall heat transfer coefficient ; 

(iii) All surface temperatures. 

(10) 

 b) Find out the critical thickness of insulation for cylinder. (5) 
    

Q9 a) An air refrigeration open system operating between 1 MPa and 100 kPa is 

required to produce a cooling effect of 2000 kJ/min. Temperature of the air leaving 

the cold chamber is – 5°C and at leaving the cooler is 30°C. Neglect losses and 

clearance in the compressor and expander. Determine : 

(i) Mass of air circulated per min. ; 

(ii) Compressor work, expander work, cycle work ; 

(iii) COP and power in kW required. 

(10) 

 b) Prove that COP of heat pump = COP of refrigerator + 1 (5) 
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