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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: BTME-404 

 Paper ID: A1214 
Time: 3 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) State how are the air compressors classified? 

b) Define static enthalpy and total enthalpy. 

c) Differentiate between single sided and double sided impellers. 

d) What is surging and stalling in axial flow compressors? 

e) List out merits of gas turbines over I.C. engines. 

f) What do you understand by surging and choking? 

g) Define effectiveness of a regenerator? 

h) What do you understand by stalling of blades? 

i) What do you understand by the term slip factor? 

j) Define thrust power? 

 
SECTION B 

 
2. Describe with a neat sketch, the working of a vane blower compressor and show its P-V 
 diagram. For what applications it is used? 
 
3. State the methods for improving the thermal efficiency and specific work output of simple 
 brayton cycle. 
 
4. A single stage reciprocating air compressor takes in 7.5 m3/min of air at 1 bar and 30°C and 
 delivers it at 5 bar. The clearance is 5 percent of the stroke. The expansion and compression 
 are polytropic, n= 1.3. Calculate: (1) the temperature of delivered air; (2) volumetric 
 efficiency,  and (3) power of the compressor. 
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5. Explain the working of pulse jet engine with neat sketch and list out its merits and demerits. 
 
6. A centrifugal compressor runs with a tip rotor speed of 400 m/s and the slip factor is 0.96. 
 The compressor takes in air at 1 bar, 300 K at ambient conditions. If the mass flow rate of air  
 is  20kg/s and the compressor works with an isentropic efficiency of 85%, calculate:  
 (a) compressor power  (b) total pressure and temperature at exit of impeller. 
 Assume ,  Cp= 1.05 KJ/ Kg- K and γ = 1.4. 
 

SECTION C 
 
7. Draw P-V and T-S diagram for a single stage reciprocating compressor, with and without 
 clearance volume. Derive the expression for the work done when compression is   
 (a)  isothermal    (b)  isentropic. 
 
8. A gas turbine unit receives air at 100 KPa and 300 K and compresses it adiabatically to 620 
 KPa with efficiency of the compressor 88%. The fuel has a heating value of 44180 KJ/Kg 
 and the fuel/air ratio is 0.017 Kg fuel/Kg air. The turbine internal efficiency is 90%. Calculate 
 the compressor work; turbine work and thermal efficiency. 
 
9. a)  Discuss various losses of a centrifugal compressor. 
 
 b) Explain advantages of dual turbine system. 
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