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Roll No.  
 

  Total No. of Questions: 09              Total No. of Pages: 02 
B. Tech. (ME) (Sem. 4) 

APPLIED THERMODYNAMICS–II 
Subject Code: ME-208 

 Paper ID: A0811 
Time: 03 Hrs.              Max. Marks: 60 
 
INSTRUCTIONS TO CANDIDATES: 

1. Section A is COMPULSORY consisting of TEN questions carrying TWO marks each. 

2. Section B contains FIVE questions carrying FIVE marks each and students have to 
attempt any FOUR questions. 

3. Section C contains THREE questions carrying TEN marks each and students have to 
attempt any TWO questions. 

 
SECTION A 

1. Write briefly: 

a) What are the factors that affect the performance of axial flow compressors? 

b) Define slip factor and pressure coefficient in the centrifugal compressor. 

c) Draw Brayton cycle. 

d) Define capacity and volumetric efficiency of the compressor. 

e) Give comparison between reciprocating and rotary air compressors. 

f) Compare the term slip factor, power input factor. 

g) Compare a gas turbine with a steam turbine. 

h) What is degree of reaction?  

i) Write note on isothermal and polytropic efficiency of reciprocating compressors. 

j) Describe the function of impeller and diffuser in centrifugal compressor. 

 
 

SECTION B 
 

2. A turbo jet engine flying at a speed of 800 Km/hr consumes air at the rate of 45 Kg/s. 
Calculate (a) Jet exit velocity, the enthalpy change for the nozzle is 44.5 Kcal/Kg and the 
velocity coefficient is 0.95 (b) Fuel flow in Kg/hr and thrust specific fuel consumption 
assuming that air fuel ratio is 80. 

 
3. Define polytropic efficiency of compressor with the help of T-S diagram and obtain an 

expression for polytropic efficiency.  

 
4. Discuss the working of vane type blower with neat sketch.  
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5. A) Classify air compressor and enlist its applications in industry.  

B) Show that axial flow compressor with 50%  reaction has symmetrical bladings.  
 
6. The centrifugal compressor of a gas turbine requires 3000 H.P. when running at 16000 

rpm. The tip diameter of the impeller is 50 cm and the uniform width of casting of the 
vortex  chamber  between  impeller  and  diffuser  is  4  cm.  Measurement  show  that  the 

static  pressure  and  temperature  at  a  radius  of  27  cm  are  2.5 Kgf/cm2.  Assuming  slip 
factor 0.94 and neglecting friction in-the vortex chamber, calculate the mass flow.  

 
 

SECTION C 
 
7. Derive the expression for thrust power, propulsion energy, propulsion and thermal 

efficiencies for a propulsive system.  
 
8. A) Derive an expression for the optimum pressure ratio giving maximum specific 

output in simple cycle gas turbine.  

B) A gas turbine plant works between the fixed adiabatic temperatures limits 3000 

°K and 900 °K, the absolute limits being 1 Kgf/cm 2 and 4 Kgf/cm2. The isentropic 
efficiency of the blower is 0.8 and that of turbine is 0.85. Estimate the actual thermal 
efficiency of the plant. Calorific value is 10000 Kcal/Kg.  

 
9. a) Explain the difference between an adiabatic and isentropic process.  

 

b) A centrifugal compressor has an inlet eye 150 mm diameter. The impeller 
revolves at 20000 rpm and the inlet air has an axial velocity of 107 m/s, inlet 
stagnation temperature 294 K and inlet pressure 1.03 bar. Determine:  

i. Theoretical angle of the blade at this point  
ii. Match number of the flow at the top of the tip of the eye.  
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