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I.C. ENGINE & STEAM TURBINE 
Time Allotted : 3 Hours Full Marks : 70 
 

The figures in the margin indicate full marks. 

Candidates are required to give their answers in their own words 

as far as practicable  

GROUP – A 

( Multiple Choice Type Questions ) 

1. Choose the correct alternativ s for the following : 10 × 1 = 10 

i) Practical I.C. Engine works on 

a) Closed cycle b) Carnot cycle 

c) Open  ycle d) Rankine cycle. 

ii) Brayton cycle is used in 

a) SI engine b) CI engine 

c) Steam engine d) Gas turbine. 

iii) The thermal efficiency of Otto cycle over diesel cycle for 

same compression ratio is 

a) greater b) lower 

c) same d) undefined. 
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iv) During starting petrol engines require 

a) Stoichiometric mixture  

b) Lean mixture 

c) Rich mixture  

d) Any air-fuel ratio. 

v) Knocking takes place in CI engines 

a) at the start of combustion   

b) at the end of combustion 

c) during combustion  

d) none of these. 

vi) The degree of reaction in Parson turbine is 

a) 75% b) 100% 

c) 50% d) 60% 

vii)  Main  advantage  of  two  stroke  engine  over  four  stroke 
engine is 

a) more uniform torque on the crankshaft 

b) more  power  output  for  the  cylinder  of  same 
dimens on 

c) absence of valve 

d) all of these. 

viii)  In the Curtis stage of a turbine 

a) velocity remains constant 

b) pressure remains constant 

c) pressure and velocity both remain constant 

d) volume of steam remains constant. 
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ix) Cetane number is the measure of 

a) antiknock quality of diesel fuel  

b) antiknock quality of gasoline 

c) auto-ignition temperature  

d) calorific value of fuel. 

x) Supercharging of I.C. engine is essential for 

a) marine engine b) aircraft engine 

c) stationary engine d) none of these. 

GROUP – B 

( Short Answer Type Questions ) 

 Answer any three of  he following.  3 × 5 = 15 

2. Discuss the effect of spark advance on the performance of an 

Otto  cycle  engine.  What  is  meant  by  optimum  spark   

advance ?  

3. a) What is compounding in steam turbine ? 

b) Briefly descr be different methods of compounding. 2 + 3  

4. a) How  is  degree  of  reaction  defined  ?  Why  are  reaction 

turbine blades unsymmetrical ? 

b) What do you understand by  

 i) supersaturated flow ? 

 ii) metastable state ? 

c) What is the function of steam generator ? ( 1 + 1 ) + 2 + 1 
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5. Explain with sketches the working of a 2 stroke engine. What 

is scavenging ?  

6. Prove  that  the  condition  of  maximum  discharge  through 

nozzle is given by 
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P2 is the pressure at 

throat and     

 

P1 is the inlet pressure. 

GROUP – C 

( Long Answer Type Questions ) 

 Answer any three of the following.  3 × 15 = 45 

7. a) Show  that  for supersonic flow a  divergent duct will act 

as a nozzle. 8 

b) In a stage of an impulse turbine provided with a single 

row  wheel  the  mean  diameter  of  blade  is  800  mm  and 

speed  of  rotation  is  3000  rpm.  The  steam  issues  from 

nozzles with a velocity of 300 m/s and the nozzle angle 

is  20˚.  The  rotor  blades  are  equiangular  and  blade 

friction  factor  is  0·86.  What  is  the  power  developed  on 

blading when axial thrust on the blades is 150 N ? 7 
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8. A  4-cylinder,  4-stroke  petrol  engine  is  designed  to  develop     

35 kW  I.P. at a  speed of 3000 r.p.m.  The  compression ratio 

used is 5, the law of compression and expansion is     

 

pv1.3
 = K  

and  the  heat  addition-rejection  takes  place  at  constant 

volume.  The  pressure  and  temperature  at  the  beginning  of 

compression  stroke  are  1  bar  and  50˚  C  respectively.  The 

maximum  pressure  of  the  cycle  is  limited  to  30  bar. 

Calculate the diameter and stroke of each cylinder assuming 

all  cylinders  have  equal  dimension.  Take  diagram  factor 

    

 

D f( ) = 0 "8   and 
    

 

L

d
 = 1.5   (  where p  =  pressu e, v  =  volume,          

l  =  length  of  stroke, d  =  bore  of  cylinder  K  =  constant,             

I.P. = Indicated power )   

9. a) Describe the valve timing for the two stroke engines. 5 

b) A 2-cylinder, 2-stroke IC engine has the following data : 

 Engine  speed  :  4000  rpm;  volumetric  efficiency  :  0·77; 

mechanical efficiency : 0·75; fuel                  

consumption : 10 ltrs/hour; sp. gravity : 0·73; enthalpy 

of  combustion  of  fuel  :  10,500  kcal/kg;  air-fuel         

ratio : 18 : 1; piston speed : 600 m/min; indicated mean 

effective pressure : 5 atm; characteristic gas        

constant ( R ) : 287 J/kg-K. 

 Find : 

 i) Engine dimensions 

 ii) Brake power 

 iii) Thermal efficiency. 

 Take intake pressure as 1 atm at 25˚ C. 10 
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10.  a) Explain  why  the  compounding  of  steam  turbine  is 

required. 5 

b) At a particular stage of reaction turbine, the mean blade 

speed is 60 m/sec and steam pressure is 3·5 bar with a 

temperature  of  175˚  C  the  identical  fixed  and  moving 

blades have inlet angles of 30˚ and outlet angles of 20˚. 

 Determine : 

i) the  blade  height  if  it  is 
  

 

1

10
th  of  the  blade  ring 

diameter for a flow rate of 13·5 kg/s. 

ii) the power developed by a pair and 

iii) the specific enthalpy drop if the stage efficiency is 

85%. 10 

11.  a) In an air standard diesel cycle the compression ratio is 

16,  at  the  beginning  of  isentropic  compression 

temperature  is  15  deg  C  and  the  pressure  is  0·1  MPa. 

Heat  is  added  until  the  temperature  at  the  end  of 

constant pressure process is 1480 deg C. 

  Calculate : 

  i) cut-off ratio 

 ii) the heat supplied per kg of air 

 iii) cycle efficiency  

 iv) m.e.p. 8 
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b) A simple jet carburetor is required to supply 5 kg of air 

and 0·5 kg of fuel per minute. The fuel specific gravity is 

0·75.  The  air  is  initially  at  1  bar  and  300  K.  Calculate 

the  throat  diameter  of  the  choke  for  a  flow  velocity  of 

100  m/sec.  Velocity  coefficient  is  0·8.  If  the  pressure 

drop across the fuel metering orifice is 0·8 of that of the 

choke, calculate orifice diameter assuming 

    

 

Cdf  = 0 "6, # = 1"4 . 7 
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