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Q1 Answer the following questions: Multiple type : (2 x 10) 

 a) For thermodynamic cycle can be reversible, It is necessary that 
i)  훿푄

푇
= 0 ii) 훿푄

푇
< 0 iii) 훿푄

푇
> 0 iv)  훿푄

푇
≥ 0 

 

 

 b) In which one of the following situations the entropy change will be negative  
  i. Air expands isothermally from 6bar to 3bar  
  ii. Air compressed to half the volume at constant pressure  
  iii. Heat is supplied to air constant volume till the pressure becomes three 

folds 
 

  iv. Air expands isentropically from 6 bar to 3bars  
 c) With increase of pressure the latent heat of the steam  
  i. Remains same  
  ii. increase  
  iii. decrease  
  iv. Behaves unpredictable  
 d) For heat engine operating on the Carnot cycle, the work output is 1/4th of the 

heat transfer to the sink. The efficiency of the engine is 
 

  i. 20%  
  ii. 33.3%  
  iii. 40%  
  iv. 50%  
 e) The effect of friction in a steam nozzle is to  
  i. Increase velocity and increase dryness fraction  
  ii. Increase velocity and decrease dryness fraction  
  iii. decrease velocity and increase dryness fraction  
  iv. decrease velocity and decrease dryness fraction  
 f) In a reciprocating air compressor the compression work per kg of air  
  i. Increases as clearance volume increases  
  ii. Decreases as clearance volume increases  
  iii. In independent of clearance volume  
  iv. Increases with clearance volume only of multistage compressor  
 g) Benson boiler is one of the high pressure boilers having  
  i. One drum  
  ii. One water drum and one steam drum  
  iii. three drums  
  iv. No drums  
 h) Which one of the following safety devices is used to protect the boiler when the 

water level falls below a minimum level 
 

  i. Water level indicator  
  ii. Fusible plug  
  iii. Blow off cock  
  iv. Safety valve 
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 i) In a parson’s turbine if 훼 nozzle angel, then the maximum efficiency of the 

turbine is 
 

  i. 2 cos훼
(1 + cos훼)  

  ii. 2 cos 훼
(1 + cos 훼) 

 

  iii. 2 cos 훼
(1 − cos훼) 

 

  iv. cos 훼
(1 + cos 훼) 

 

 j) Waste heat can be effectively used in which one of the following refrigeration 
system 

 

  i. Vapor compresssion cycle  
  ii. Vapour absorption cycle  
  iii. Air refrigeration cycle  
  iv. Vortex refrigeration system  
    

Q2  Answer the following questions: Short answer type : (2 x 10) 
 a) Distinguish between qualitative law and quantitative law.  
 b) All Reversible adiabatic is isentropic process or vice versa. If yes/ No. Justify 

your answer 
 

 c) Why there is constant volume for Otto cycle and constant pressure for Diesel 
cycle? 

 

 d) What is Free Air Delivery in reciprocating compressor (FAD)  
 e) What is the difference between Mounting and accessory in Boiler?  
 f) What do you mean by compounding in turbine and why it is needed?  
 g) What is a tone of refrigeration and refrigerating effect?  
 h) What is degree of reaction of a impulse turbine? Justify.  
 i) Write 3D Transient heat conduction equation in Cartesian coordinate  
 j) What is the role of  by flash chamber in refrigeration system? 

 
 

Q3 a) A fluid at 0.7bar occupying 0.09m3 is compressed reversibly to a pressure of 
3.5bar according to pvn=const. The fluid is then heated reversibly at constant 
volume until the pressure is 4 bar the specific volume is then 0.5m3/kg. A 
reversible expansion to the law pv2=const, restores the fluid to its initial state. 
Sketch the cycle on PV diagram and calculate  
i)   The mass of the fluid present  
ii)  The value of “n” in the 1st process 
iii) The net work of the cycle  
 

(10) 

 b) A BPUT student runs a heat pump with a motor of 2 kW. He/She should keep 
his/her class room at 30oC which loses energy at a rate of 0.5 kW per degree 
difference to the colder ambient. The heat pump has a coefficient of performance 
that is 50% of a Carnot heat pump. What is the minimum ambient temperature 
for which the heat pump is sufficient? 

(5) 

    
Q4 a) A reversible engine, as shown in Figure during a cycle of operations draws 

5 MJ from the 400 K reservoir and does 840 kJ of work. Find the amount 
and direction of heat interaction with other reservoirs. 

(10) 
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 b) Two kg water at 120oC with a quality of 25% has its temperature raised 20oC in a 

constant volume process. What are the new quality and specific internal energy? 
 

(5) 

    
Q5 a) Steam at 5Mpa and 500oC enters a nozzle steadily at a velocity of 80 m/sec and 

it leaves at 2 Mpa and 400oC. The inlet area of the nozzle is 38 cm2 and heat is 
being lost at a rate of 8Kg/sec. Determine 
a) Mass flow rate of the steam 
b) The exit velocity of the steam and 
c) The exit area of the nozzle 

(10) 

 b) Derive the COP of Vapour absorption cycle (5) 
 

    
Q6 a) An ideal Otto cycle has a compression ratio of 8. At the beginning of the 

compression process, air is at 100 kPa and 17°C, and 800 kJ/kg of heat is 
transferred to air during the constant-volume heat-addition process. Accounting 
for the variation of specific heats of air with temperature, determine (a) the 
maximum temperature and pressure that occur during the cycle, (b) the net work 
output, (c) the thermal efficiency, and (d ) the mean effective pressure for the 
cycle. 

(10) 

 b) Find the efficiency of Brayton cycle. (5) 
    

Q7 a) Describe all three modes of heat transfer with mathematical relation (10) 
 b) What will be the amount of work saved if your reciprocating compressor is 

switched over from polytropic compression to the isothermal compression 
(5) 

    
Q8 a)  Steam at 29.4 N/cm2 absolute and dry saturated comes out of a rotor of a 

reaction turbine having identical bladings. The velocity of steam entering into 
turbine is 100m/sec. the mean blade height is 4 cm and the exit angle of the 
moving blade is 20. The blade velocity is 4/3 times of axial flow velocity at the 
mean radius . if the steam flow rate is 2.5kg/sec, find the (i) rotor speed (ii) h.p. 
developed, (iii) the diagram efficiency (iv)  the percentage increase in relative 
velocity in the moving blades and (v) enthalpy drop of steam in blade passage  

(10) 
 
 

 b) Describe all type of heat exchanger. And highlights the term effectiveness  (5) 
 

    
Q9  Write short note on  

a) Fire tube Boiler and water tube boiler 
b) Jet Vs Surface condenser 
c) Turbojet Vs Turbo prop engines 

(5x3) 
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