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rd 

Semester Back Examination 2016-17 

 AUTOMOTIVE THERMODYNAMICS 
BRANCH:AUTOMOBILE 

Time: 3 Hours 

Max Marks: 70 

Q.CODE: Y632 
Answer Question No.1 which is compulsory and any five from the rest. 

The figures in the right hand margin indicate marks. 
  
  
Q1  Answer the following questions: (2 x 10) 

 a) When is the flow through a control volume steady?  
 b) What are the characteristics of all heat engines?  
 c) What are the assumptions for calculating air standard efficiency?  

 d) How  the  efficiency  of  Brayton  cycle  is  affected  by  introducing 
regeneration? 

 

 e) How the Rankine cycle efficiency can be increased?  
 f) What are the advantages of binary vapour cycle over Rankine cycle?  
 g) What  do  you  mean  by  volumetric  efficiency  of  a  reciprocating air 

compressor? 
 

 h) What  are the advantages  of  introducing inter-cooling for  multistage  air 
compressor? 

 

 i) What do you mean by 1Ton of refrigeration?  
 j) Define calorific value of fuel.  
    

Q2  Write the steady flow energy equation of a nozzle. 
 
At the inlet to a certain nozzle, the enthalpy of the fluid passing is 3000 
kJ/kg and the velocity is 60 m/sec. At the discharge end, the enthalpy is 
2762kJ/kg.  The  nozzle  is  horizontal  and  there  is  negligible  heat  loss 
from it.  
a) Find the velocity at exit from the nozzle. 
b)  If  the  inlet  area  is  0.1m

2
  and  the  specific  volume  at  the  inlet  is 

0.187m3/kg, find the mass flow rate. 
c)  If  the specific volume  at  the  nozzle  exit  is  0.498m

3
/kg,  find  the exit 

area of the nozzle. 
 

(2+8) 

    
Q3 a) Derive the Air standard efficiency of a diesel cycle. (5) 

 b) If  cut  off  takes  place  at 10%  of  the  stroke  volume,  find  air standard 
efficiency of  the cycle considering compression ratio = 12 and ratio of 
specific heats = 1.4. 

(5) 
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Q4 a) Derive the efficiency of a Rankine cycle considering all the assumption. (5) 
 b) Dry and saturated steam at pressure 11 bar is supplied to a turbine and 

expanded isentropically to a pressure 0.07 bar. Calculate  
a) Heat supplied 
b) Total change of entropy 
c) Heat rejected 
d) Theoretical thermal efficiency 

(5) 

    
Q5 a) For a two stage Air compressor with perfect inter cooling, prove that the 

inter  stage  pressure  is  the  geometric  mean  of  the  initial  and  final 
pressure. 

(5) 

 b) Determine the size of the cylinder for a double acting Air compressor of 
37 kw,  in which Air  ids drawn  in at  1  bar and 150  C. It  is compressed 
according  to  the  law  PV1.2  =  C  to  6  bar.  The  compressor  runs  at 
100rpm with average piston speed of 152.5 m/min. Negate clearance. 

(5) 

    
Q6 a) Derive the COP of simple vapour absorption refrigeration system. (5) 

 b) In an absorption type refrigerator, the heat is supplied to NH3 generator 
by  condensing  steam  at  2  bar  and  88%  dry.  The  temperature  in  the 
refrigerator is to be maintained at – 40C.  
Find the maximum COP. Take temperature of atmosphere as 25

0
C. 

(5) 

    
Q7  Coal with a calorific value of 29725 kJ/kg has a composition by mass C 

= 0.78, H2 = 0.05, O2 = 0.08, S = 0.02 and N = 0.02, remainder is ash. 
It  is  burnt  in  furnace  with  50%  excess  air.  The  flue  gases  enter  the 
chimney at 3750C and the atmospheric temperature is 150C. Calculate 
the proportion of heat carried away be the flue gases. Assume perfect 
combustion,  CP  of  air  =  1.005  kJ/kgK  and  CP  for  dry  products  of 
combustion  =  1.046  kJ/kgK.  Heat  carried  away  per  kg  of  moisture  in 
flue gases is 2900kJ. 

(10) 

    
    

Q8  Write short answer on any TWO: (5 x 2) 
 a) Binary vapour cycle  
 b) Psychrometry  
 c) Vapour compression system  
 d) Centrifugal compressor  
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