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

 
P. Pages :  2 NKT/KS/17/2361 

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.  Assume suitable data wherever necessary. 

 4. Diagrams and chemical equations should be given wherever necessary. 

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

 6. Use of Steam tables, Mollier's chart, Drawing instruments, is permitted. 

 7. Use of non-programmable calculator is permitted. 

 

    

1. a) Explain Four Stroke CI engine operation using P.V. and valve timing diagrams. 5 

 b) Explain dry sump lubrication system with neat sketch. 5 

 c) Explain various factors affecting mechanical friction. 

 
4 

2. a) Explain rating of engine fuels and state derived characteristics of engine fuels. 5 

 b) What are the different parts of fuel injection system of CI engine? Explain the working of 

fuel pump used in the system. 
5 

 c) Explain the method and scope for use of vegetable oil fuel in diesel engine. 

 
3 

3. a) State the limitations of simple Carburettor. 3 

 b) An experimental four stroke gasoline engine of 1.7 litre capacity is to develop maximum 

power at 5000 rpm. The volumetric efficiency is 75% and the air fuel ratio is 14:1. Two 

carburettors are to be fitted and it is expected that at maximum power the air speed at the 

choke is 100 m/s. The coefficient dC  for Venturi is assumed to be 0.80. and that of main 

jet is 0.65. An allowance should be made for emulsion tube, the diameter of which can be 

taken as 1/3 of choke diameter. The gasoline surface is 6mm below the choke at this engine 

condition. Calculate the sizes of a suitable choke and main jet. Take density of gasoline as 
3mkg750 . Pressure and temperature are 1 bar and 300K respectively. 

 

10 

4. a) Explain forced circulation engine cooling system with its merits and demerits. 6 

 b) Calculate the diameter of the fuel orifice of a four-stroke engine which develops 25kW 

per cylinder at 2500 rpm. The specific fuel consumption using hkWkg3.0   fuel of 30º 

API. The fuel is injected at a pressure of 150 bar over a crank travel of 25º. The pressure 

in the combustion chamber is 40 bar. Coefficient of velocity is 0.875 and specific gravity 

is given by 
APIº5.131

5.141
.G.S


 . 

 

7 

5.  Write short note on any three. 

i) Combustion in SI engine. 

ii) Electronic Fuel injection system. 

iii) Conventional ignition system. 

iv) Abnormal combustion. 

v) Supercharging of Turbocharging. 

 

 

13 
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6. a) Describe the combustion stages in C.I. engine using P  diagram. 6 

 b) Explain the phenomenon of knock in CI engine and compare it with SI engine detonation. 

 
7 

7. a) What do you mean by engine pollution? Describe methods of controlling NOx emission. 7 

 b) Explain Catalytic converter and particulates traps. 

 
6 

8. a) Explain orifice chamber method to measure air consumption of I.C. engine. 5 

 b) The air flow to a four cylinder, four stroke oil engine is measured by means of a 5cm 

diameter orifice having a coefficient of discharge of 0.6. During the test on the engine the 

following data were recorded: 

Bore = 10 cm, Stroke = 12 cm, Speed = 1200 rpm, brake torque = 120 Nm, Fuel 

consumption = 5 kg/h, Calorific value of fuel = 42 MJ/kg, pressure drop across orifice is 

4.6 cm of water. 

Ambient temperature and pressure are 17ºC and 1 bar. 

Calculate 

i) Brake thermal efficiency. 

ii) Brake Mean effective pressure. 

iii) The volumetric efficiency based on free air condition. 

 

8 

9.  The following observations were made during a trial of a single cylinder, four stroke, 

cycle gas engine having cylinder diameter of 18cm and stroke 24 cm. 

Duration of trial = 30 min. 

Total number of revolution = 9000 

Total number of explosion = 4450 

Mean effective pressure = 5 bar 

Net load on the brake wheel = 40kg 

Effective diameter of brake wheel = 1m. 

Total gas used at N.T.P. = 2.4m3 

Calorific value of gas at N.T.P. = 19 MJ/m3 

Total air used = 36m3 

Pressure of air = 720mm of Hg 

Temperature of air = 17ºC 

Density of air at NTP = 1.29 kg/m3 

Temperature of exhaust gas = 350ºC, Room temp. = 17ºC 

Specific heat of exhaust gas kkgkJ1   

Cooling water circulated = 80 kg 

Rise in temperature of cooling water = 30ºC 

Draw up heat balance sheet and estimate mechanical and indicated thermal efficiency of 

the engine. 

kkgJ287RTake  . 

 

13 

10.  Write short note on any three. 

i) Combustion chambers in C.I. engine. 

ii) Free Piston engine. 

iii) Stratified charge engine. 

iv) Effect of engine modification on pollutants. 

v) Gravimetric Fuel Flow Measurement. 

 

14 

  **********  
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