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B.Tech.(Marine Engineering) (2013 Onwards)          (Sem.–4) 
APPLIED THERMODYNAMICS – II 

Subject Code : BTME-404 
M.Code : 72437 

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. What is the fundamental difference between the jet propulsion and rocket propulsion? 

  b. Explain terms (i) compressor capacity and (ii) surging. 

  c. Draw all the processes of open gas cycle on T-S plot. 

  d. What do you mean by positive displacement compressor? 

  e. Define the term Thrust Work as used in the jet propulsion. 

  f. Explain the aerofoil theory of the blading. 

  g. Explain polytropic efficiency of the compressor. 

  h. Explain the need of guide vanes in the compressor system. 

  i. What is degree of reaction? 

  j.  What are the various operation parameters effecting the thermal efficient of the gas 
 turbine?  

 

SECTION-B 

2. Explain the working principle of centrifugal compressor with the plot of h-s chart. 

3. Differentiate between reciprocating and rotary compressor. 
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4. A turbo-jet living at an altitude of 9500m with the following data : 

  Speed of turbojet =  850 km/hr; Propulsive efficiency = 65%; Overall efficiency of the 
turbine plant  = 27%; Density of air at 9.800 m; altitude = 0.17 kg/m3; Drag on the  
plane = 6100 N 

  Assuming the calorific value of fuel as 46000 kJ/kg 

  Determine : 

  i) Absolute velocity of the jet  

  ii) Volume of air compressed per min  

  iii) Diameter of jet  

  iv) Power output of Unit 

5. Explain the factor effecting the selection of number of blades used in the impeller of a 
centrifugal compressor. 

6. Prove that with 50% reaction blading, axial flow compressor have symmetrical balding. 

 

SECTION-C 

7. What is the principle of rocket propulsion and what are the different types of rocket 
engines? 

8. A jet engine plane is moving at 200 m/s and admits air at 0.7 bar. 260 K in diffuser section 
having inlet cross section area of 1000 cm2 from where it enters compressor with negligible 
velocity. Compressor pressure ratio is 8 and turbine inlet temperature is 1000°C. 
Combustion gases expand in turbine and subsequently leave nozzle at 0.7 bar. Efficiencies 
of nozzle section, diffuser section, compressor and turbine are 0.9, 0.9, 0.8 and 0.8 
respectively. Fuel used in combustion chamber has calorific value of 45000 kJ/kg of fuel 
and pressure drop in combustion chamber is 0.15 bar. Determine the fuel air ratio, specific 
thrust and total thrust available. Neglect change in specific heat of air when transformed 
into combustion products and treat it as air. Take Cp = 1.005 kJ/kg.K. 

9. A two stage reciprocating compressor has air entering at 1 bar, 17°C into LP compressor 
and leaving HP stage at 16 bar. An intercooler working at 4 bar pressure is provided 
between the HP and LP stages. The compression process follows the process given by PV1.3 
= constant. The bore diameters of HP and LP cylinder are 6cm and 12cm respectively 
while stroke lengths are equal. For perfect intercooling determine the work done in 
compressing per unit mass of air. Also state whether the intercooler pressure will rise, fall 
or no change if the volumetric efficiency is taken as 0.90 for LP cylinder. Neglect clearance 
volumes. 

NOTE : Disclosure of identity by writing mobile number or making passing request on any 
page of Answer sheet will lead to UMC case against the Student.
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