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B.E. (Mechanical Engineering) Eighth Semester (C.B.S.) 
Elective - III : Advance I.C. Engine 

 
P. Pages :  3 NIR/KW/18/3674 

Time : Three Hours Max. Marks : 80 

_____________________________________________________________________ 

 Notes : 1. All questions carry marks as indicated. 

 2. Solve Question 1 OR Questions No. 2. 

 3. Solve Question 3 OR Questions No. 4. 

 4. Solve Question 5 OR Questions No. 6. 

 5. Solve Question 7 OR Questions No. 8. 

 6. Solve Question 9 OR Questions No. 10. 

 7. Solve Question 11 OR Questions No. 12. 

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

 9. Assume suitable data whenever necessary. 

 10. Use of non programmable calculator is permitted. 

 

    

1. a) Explain four stroke C.I. Engine operating cycle using P-V diagram and valve timing 

diagram. 

 

7 

 b) What are the different types of lubrication system? Explain splash lubrication system. 

 

6 

  OR 

 

 

2. a) Explain the functions of cooling system? Explain thermostatically controlled. Cooling 

system used in I.C. Engine with neat sketch. 

 

7 

 b) Compare the relative advantages and disadvantages of four stroke and two stroke cycle 

engine. 

 

6 

3. a) What are the different components of fuel injection system used in C.I. engine? Explain the 

working of fuel pump used in the system. 

 

8 

 b) With a neat sketch explain the working principle of a simple carburetor. Why a simple 

carburetor cannot meet the engine requirements. 

 

6 

  OR 

 

 

4. a) Explain any two alternative fuels. 

 

i) Ethanol. 

 

ii) Biogas. 

 

iii) Biodiesel 

 

iv) Hydrogen. 

 

 

 

 

6 
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 b) A spark ignition engine on test consumes. 5 kg/hr of petrol when running on an air-fuel ratio 

of 16:1. The engine uses a single jet carburetor having a fuel orifice area of 22mm  and the 

tip of the jet is 5mm above the level of petrol in the float chamber, when the engine is not 

running. Calculate the depression in the venturi throat to maintain the required fuel flow 

rate through the carburetor. Assume specific gravity of petrol as 0.75 and the coefficient of 

discharge of the fuel orifice as 0.8. What area of venturi throat will be required to maintain 

the desired flow rate? Density of air is 31.20kg / m  and the coefficient of discharge of 

venturi throat is 0.8 Neglect. Compressibility of air. 

 

8 

5. a) Describe the stages of combustion in S.I. Engine. 

 

6 

 b) With neat sketch explain battery ignition system. Write its merits and demerits over 

magneto ignition system. 

 

7 

  OR 

 

 

6. a) Explain various factors that influence flame speed in S.I. Engine. 

 

6 

 b) What do you mean by Abnormal combustion? Explain Phenomenon of knock in S.I. 

Engine with pressure crank angle diagram. 

 

7 

7. a) Explain the stages of combustion in C.I. Engine with pressure crank angle diagram. 

 

7 

 b) Name various types of combustion chambers used in C.I. Engine. Explain any one type of 

combustion chamber. 

 

6 

  OR 

 

 

8. a) Explain delay period in C.I. Engine. 

 

7 

 b) Explain turbocharging in C.I. Engine. What are the advantages and limitation of 

turbocharging in C.I. engine? 

 

6 

9. a) What are the causes of xNO  formation? With neat sketch explain EGR system. 

 

7 

 b) Explain the effect of engine modification of pollutants formation in SI Engine. 

 

6 

  OR 

 

 

10. a) What are catalytic converters? Explain, How are they helpful in reducing HC, CO and 

xNO  emissions. 

 

7 

 b) Give a brief account of air pollution due to I.C. Engines. 

 

6 

11. a) Describe the method commonly used in laboratory for measuring the air supplied to an 

I.C. Engine. 

 

 

 

 

 

5 
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 b) Following data relates to 4-cylinder 

For-stroke petrol engine 

Air-fuel ratio by weight = 16:1 

Calorific value of fuel = 45200 kJ/kg 

Mechanical efficiency = 82% 

Air-standard efficiency = 52% 

Relative efficiency = 70% 

Volumetric efficiency = 78% 

Stroke / bore ratio = 1.25 

Suction condition = 1 bar 

r.p.m. = 2400 and 

Power at brakes = 72 kW 

Calculate : 

i) Compression Ratio 

ii) Indicated thermal efficiency 

iii) Brake specific fuel consumption 

iv) Bore and stroke. 

 

9 

  OR 

 

 

12.  The following observations were recorded in the test for one hour duration on single 

cylinder oil engine working on four stroke cycle: 

Bore = 300mm 

Stroke = 450mm 

Fuel used = 8.8kg 

Calorific value of fuel = 41800 kJ/kg 

Average speed = 200rpm 

m.e.p = 5.8 bar 

Brake friction Load = 1860 N 

Quantity of cooling water = 650 kg 

Temperature rise = 22ºC 

Diameter of the brake wheel = 1.22m 

Calculate : 

i) Mechanical efficiency. 

ii) Brake thermal efficiency. 

iii) Draw heat balance sheet one hour basis. 

 

14 

  *********  
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