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B.E. (Mechanical Engineering) Seventh Semester 
Elective - I : Advanced  I. C. Engines 

 

P. Pages : 2 TKN/KS/16/2284 

Time : Three Hours  Max. Marks : 80 

_____________________________________________________________________ 

 Notes : 1. All questions carry marks as indicated.  

 2. Answer three questions from Section A and three questions from Section B.  

 3. Due credit will be given to neatness and adequate dimensions.  

 4. Assume suitable data wherever necessary. 

 5. Illustrate your answers wherever necessary with the help of neat sketches. 

 6. Use of steam tables, Mollier's chart, is permitted.  

 7. Use of non-programmable calculator is permitted.  
 

 

  SECTION – A  
 

 

1. a) Differentiate between 4 stroke petrol engine and 4 stroke diesel engine. 

 
6 

 b) Explain various losses in an IC engine.  

 
7 

2. a) Explain wet sump lubrication system with neat sketch.  

 
6 

 b) Explain forced circulation cooling system with its merits and demerits. 

 
7 

3. a) What is rating of fuels? How IC engine fuels are rated.  

 
6 

 b) Explain working principle of simple carburetor, with its limitations.  

 
7 

4. a) The fuel consumption of a gasoline engine is 6 liters/hour. Carburetor provides an air fuel 

ratio of 15:1. The venturi diameter is 15mm. Determine the diameter of the main metering 

jet if the tip of the jet is 2.5mm above the fuel level in the float chamber. The barometer 

reading is 750mm of Hg and the atmospheric temperature is 27ºC. Assume aC  = 0.85, and 

fC = 0.7. Take specific gravity of fuel as 0.7, and 1 atmosphere = 760mm of Hg = 1bar, 

Neglect compressibility effect  

 

6 

 b) A four cylinder four stroke diesel engine develops a power of 180kw. at 1500rpm. The bsfc 

is 0.2kg/kwhr. At the beginning of injection pressure is 30 bar and the maximum cylinder 

pressure is 50 bar. The injection is expected to be at 200 bar and maximum pressure at the 

injector is set to be about 500 bar. Assuming the following: 

Cd for injector = 0.7. 

S. G. of fuel = 0.875 

Atmospheric pressure = 1 bar 

Effective pressure difference = Average pressure difference over the injection period.  

Determine the total orifice area required per injector if the injection takes place over 

15ºcrank angles. 

 

7 

5.  Write short note on any three: 

i) 2 stroke engine. 

ii) M. P. F. I. 

iii) Charge motion within the cylinder.  

iv) Abnormal combustion. 

v) Super charging & Turbocharging.  
 

14 
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  SECTION – B  

 

 

6. a) Explain the various stages of combustion in an CI engine.  

 
6 

 b) Discuss the various factors affecting delay period.  

 
7 

7. a) Explain the effect of engine modification on pollutants from SI engine. 

 
6 

 b) Explain the effect of various operating parameters on formation of oxN  and smoke in 

diesel engine.  

 

7 

8. a) Find the air-fuel ratio of a four – stroke, single cylinder, air cooled engine with fuel 

consumption time for 10cc is 20.4 sec and air consumption Time for 0.1m3 is 16.3 sec. The 

load is 17 kg at the speed of 3000 r.p.m. Find also brake specific fuel consumption in 

kg/kwhr and brake thermal efficiency. Assume the density of air as 1.175kg/m3 and specific 

gravity of fuel to be 0.7. The lower heating value of fuel is 43 MJ/kg and the dynamometer 

constant is 5000. 

 

6 

 b) In a test on four cylinder, four stroke petrol engine of 75mm bore, 100 mm stroke, the 

following results were obtained at full throttle at a constant speed with constant fuel 

supply of 0.082 kg/min.  

bp with all cylinders working = 15.24 kw. 

bp with cylinder 1 cutoff = 10.45 kw.  

bp with cylinder 2 cutoff = 10.38 kw. 

bp with cylinder 3 cutoff = 10.23 kw. 

bp with cylinder 4 cutoff = 10.45 kw. 

Estimate the indicated power of the engine under these conditions.  If the calorific value 

of fuel is 44mJ/kg, find indicated thermal efficiency of the engine. Compare this with air 

standard efficiency, the clearance volume of one cylinder being 115cc.  

 

7 

9.  A test on single cylinder, four stroke oil engine having a bore of 15cm and stroke 30cm 

gave the following results: speed 300rpm, brake torque 200 Nm, indicated mean effective 

pressure 7 bar, fuel consumption 2.4 kg/h, cooling water flow rate 5kg/min, cooling water 

temperature rise 35ºC, air fuel ratio 22, exhaust gas temperature 410ºC, barometer pressure 

1 bar, room temperature 20ºC. The fuel has a calorific value of 42MJ/kg and contains 15% 

by weight of hydrogen. Take latent heat of vaporization as 2250 kJ/kg. Determine.   

i) The indicated thermal efficiency  

ii) Volumetric efficiency based on atmospheric conditions.  

Draw up heat balance sheet in terms of kJ/min. Take pC  for dry exhaust gas = 1 kJ/kg K 

and superheated steam pC  = 2.1 kJ/kgk, R = 0.287 kJ/kgk.  

 

13 

10.  Explain any three.  

i) Exhaust gas recirculation.  

ii) Free piston engine. 

iii) Catalytic converter. 

iv) Air box Method to measure air flow.  

v) Knocking and Detonation in I.C. Engines.  

 

14 

  ********  
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