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3rd Semester Regular Examination 2016-17 

     AUTOMOTIVE THERMODYNAMICS  

BRANCH: Automobile  

Time: 3 Hours 

Max Marks: 100 
Q.CODE: Y631 

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  Fill in the blanks with most appropriate answers: 

 
(2 x 10) 

 a) --------- statement of second law of thermodynamics tells about the 
direction of energy flow during energy interaction. 

 

 b) Exergy is the other name of ------------- energy.  
 c) Dual cycle is also known as ------------- cycle.  
 d) Isentropic efficiency of a turbine is the ratio of ----------------.  
 e)  The  optimum  pressure  ratio  for  a  gas  turbine  working  between  the 

temperature limits 300 K and 1100 K is -----------------. 
 

 f) Steam power plants at MW level works on -------------- cycle.  
 g) The mass balance equation for an unsteady flow process is -----------.  
 h) In  a Lithium  chloride-water  refrigeration  system, ---------- is  used  as 

refrigerant. 
 

 i) For unsaturated air, the dew point is ------------ to the WBT.  
 j)  The oxidizer for acctylene as a fuel is ----------..  
    

Q2  Answer the following questions: Short answer type 
 

(2 x 10) 

 a) What  is  a reversible  cycle?  Give  example  of  a  reversible 
thermodynamic cycle. 

 

 b) Write  down  the  energy  equation  for  discharging  a  gas  tank  and  state 
the expression when the tank is complete empty. 

 

 c) Why Carnot vapour power cycle is not practical?  
 d) Draw  the  schematic  diagram  of  Brayton  cycle  with  reheating  and 

regeneration. 
 

 e) What  is  co  generation?  Give  example  where pass  out  turbine  is 
recommended to use. 

 

 f) Distinguish between compressor, blower and fan.  
 g) Define  volumetric  efficiency  of  an  air  compressor?  How  volumetric 

efficiency of a compressor can improve? 
 

 h) Draw  the  schematic  diagram  of  a  vapour  absorption  refrigeration 
system. 
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 i) What  are the  primary factors that  are responsible for  human comfort? 
Name  the  air  conditioning  process  that  is  suitable  for  hot  and  humid 
climate. 

 

 j) What  is  adiabatic  flame temperature?  What  is  the  chief  hurdle  in  its 
determination?  

 

    
  Part – B (Answer any four questions) 

 
 

Q3 a) A  100  kg  mass  of  a  iron  block  heated  at  650  k  is  thrown  into  a  large 
lake at 290 K The quenching brings down the iron block’s temperature 
to  the  temperature  of  the  lake.  Determine  (i)  entropy  change  of  the 
block,  (ii)  entropy  change  of  the  lake  water,  (iii)  entropy  generation 
during the process. Given specific heat of the iron = 0.45 kJ/kg-K. 
 

(7) 

 b) An  internal  combustion  engine  discharges  exhaust  gas  at  a 
temperature and pressure of 8000C and 1 bar respectively.  During the 
process  of  energy  conversion  1050  kJ  of  work  is  extracted  per  kg  of 
gas.  Calculate (i) how much available energy per kg (ii) The ratio of the 
loss  available  the  exhaust gas  to  the  engine  work.  Given  surrounding 
temperature as 300C and specific heat of exhaust gas is 1.1kJ/kg-K. 

(8) 

    
Q4 a) An ideal  diesel  cycle operates on  1  kg  of standard air with an internal 

pressure of 0.98bar and a temperature of 35
0
C The pressure at the end 

of  the  compression  is  33  bar  and  cut  off  is  6%  of  the  stroke. 
Determine(i)  The  compression  ratio,  (ii)  the  percentage  clearance  (iii) 
heat supplied, (iv) the heat rejected (v) the thermal efficiency. 
 

(10) 

 b) Energy  is always conserved  but  it is always degraded during any  real 
process. How it can be related in term of entropy? Explain with the help 
of a suitable example. 

(5) 

    
Q5 a) Steam at 50 bar,  400

0
C  expands  in a Rankine  engine to  0.34  bar For 

150  kg/s  of steam:  determine (i)  the power developed,  (ii)  the  thermal 
efficiency,  (iii)  specific  steam  consumption  for  the  Rankine  cycle,  (v) 
specific steam consumption for Rankine engine. 
 

(10) 

 b) What is a binary vapour cycle? Draw it on T-S plot and State its salient 
features. 

(5) 

    
Q6 a) In a gas turbine plant, air is compressed from 1 bar and 15

0
C through a 

pressure  ratio  of  4:1.  It  is  then  heated  to  6500C  in  a  combustion 
chamber  and  expanded  back  to  atmospheric  pressure  of  1  bar  in  a 
turbine.  Calculate  the  cycle  efficiency  and  work  ratio  if  a  perfect  heat 
exchanger  is  used.  The  isentropic  efficiency  of  the  turbine  and  the 
compressor are 80% and 85 % respectively. 
 

(10) 

 b) Explain  the  following  terms  w.r.t  jet  propulsion  cycle:  propulsive 
efficiency and ram efficiency. State their importance. 
 
 

(5) 
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Q7 a) In  a  certain  combustion  process  ethane  is  burnt  with  20%  excess  air 
The combustion is complete one and it carried out at total pressure of 
100kPa. Determine (i) air to fuel ratio, (ii) dew point temperature of the 
product and (iii) the equivalence ratio. 
 
  

(10) 

 b) What  are  the  basic  requirements  of  an  fuel  to  be  used  as  alternative 
fuel?  Explain  in  brief  two  alternative  fuels  those  are  recommended  to 
use in diesel engine. 

(5) 

    
Q8 a) A  single  stage  double  acting  air  compressor  draws  its  suction  from 

ambient  air  at  1.03  bar  and  200C  and  delivers  same  at  7bar.  The 
temperature  and  pressure  at  the  end  of  the  suction  stroke  become  1 
bar and 270C. If it delivers 2 m3 of free air per minute when it is running 
at  300  rpm.  Determine  (i)  volumetric  efficiency  of  the  compressor,  (iii) 
indicated  power of  the compressor,  (iii) brake  power if the  mechanical 
efficiency of the compressor is 80%. Given clearance volume as 5% of 
the stroke volume. The index of compression and expansion as 1.3 and 
1.35 respectively. 
 

(10) 

 b) Derive an expression for indicated work of a reciprocating compressor 
considering its clearance. 

(5) 

    
Q9 a) A psychometer gives the  reading of DBT and WBT of an air stream as 

30
0
C  and  20

0
C  respectively.  Determine  (i)  Dew  point  temperature  (ii) 

Relative  humidity,  (iii)  Specific  humidity,  (iv)  Degree  of  saturation,  (v) 
vapour density. Barometer pressure 760mm of Hg. 
 

(10) 

 b) What  are  the requirements  of  an  ideal  eco-friendly  refrigerant?  Briefly 
explain  two  refrigerants  that  used  currently  in  automotive  air 
conditioner.. 

(5) 
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