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Answer Question No.1 which is compulsory and any FIVE from the rest. 
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Q1  Answer the following questions : (2 x 10) 

 a) What is a HCCI engine?   
 b) Define exhaust blow down.   
 c) Discuss antiknock quality of I.C. engine fuel.   
 d) Write advantages and disadvantages of natural gas as an engine fuel.   
 e) What are the compensating devices added in carburetor to supply required A/F ratio?  
 f) Write the steps for reducing possibility of knocking.   
 g) Using Pressure-Volume diagram, highlight various processes of a supercharged engine.   
 h) Discuss the methods available for improving the performance of an engine.   
 i) What is the significance of EGR (Exhaust Gas Recirculation)?   
 j) Write the effects of Surging on compressor.  
    

Q2 a) Compare four-stroke and two-stroke cycle engines with their relative merits and demerits.  (5) 
 b) Discuss essential parts of a modern carburetor.  (5) 
    

Q3 a) Describe the MPFI system with neat sketch.  (5) 
 b) Explain TCI ignition system with a suitable diagram.  (5) 
    

Q4 a) Briefly explain the stages of combustion in SI engines elaborating the flame front 
propagation.  

(5) 

 b) Explain with figures the various types of direct combustion chambers used in CI engines.  (5) 
    

Q5 a) Discuss different types of superchargers.  (5) 
 b) Define scavenging. Discuss different methods of scavenging.  (5) 
    

Q6 a) An eight-cylinder, four-stroke engine of 10 cm bore and 8 cm stroke with a compression 
ratio of 7 is tested at 5000 rpm on a dynamometer which has 55 cm arm. During a  
10 minutes test the dynamometer scale beam reading was 42 kg and the engine 
consumed 4.5 kg of gasoline having a calorific value 44000 kJ/kg. Air at 27 OC and 1 bar 
was supplied to the carburetor at the rate of 6 kg/min. Find : 
(i) the brake power delivered,  
(ii) the brake mean effective pressure,  
(iii) the brake thermal efficiency,  
(iv) the volumetric efficiency  
(v) the air-fuel ratio.   

(5) 

 b) Explain evaporative cooling system with neat sketch.  (5) 
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Q7 a) Explain the working of an impulse and a reaction stage with neat sketches.  (5) 

 b) A centrifugal compressor has a pressure ratio of 4:1 with an isentropic efficiency of 85% 
when running at 16000 rpm and inducing air at 22OC. Curved vanes at inlet give the air a 
prewhirl of 25O to the axial direction at all radii and the mean dia of eye is 250 mm. The 
absolute air velocity at inlet is 150 m/s. Impeller tip dia is 600 mm. Calculate the slip factor.  

(5) 

    
Q8  Write short answer on any TWO : (5 x 2) 

 a) Alternate Fuels  
 b) Splash lubrication system  
 c) Catalytic converters   
 d) Turboprop engine  
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