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M.E./M.Tech. Degree Examinations, January 2017 

First Semester  
INTERNAL COMBUSTION ENGINEERING 

IC16104 – COMBUSTION AND EMISSION IN ENGINES 
(Use of approved Combustion Charts and Tables are permitted) 

(Regulation 2016) 
 

Time: Three hours                                                                        Maximum : 100 marks 
Answer ALL questions 

PART A - (10 X 2 = 20 Marks) 
1. Define equivalence ratio. 
2. Show the air-fuel vapour zones around the inner liquid core of fuel jet of a CI engine. 
3. Plot the variation of flame speed with air fuel ratio. 
4. List out the factors that affect the rate of burning of the air fuel mixture. 
5. Name the various stages of CI engine combustion. 
6. Define diesel knock. What causes it? 
7. Mention the functions of combustor in a gas turbine. 
8. When the maximum flame speed will occur in laminar flows of a gas turbine? 
9. List out the three ways of Nitric Oxide (NO) formation during combustion. 
10. What do you mean by sac volume? 

 
PART B - (5 X16 = 80 Marks) 

11. (a) Explain by means of suitable graphs the effect of dissociation on maximum 
temperature and brake power. How does the presence of CO affect 
dissociation? 

(16) 

(OR) 
 (b) Gaseous propane is burned with 100 percent excess air. Determine the 

adiabatic flame temperature for steady-flow process. 
(16) 

 
12. (a) Explain the effect of various engine variables on SI engine knock. (16) 
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 (OR)  
 (b) Explain the various stages of combustion with the help of P-θ diagrams. (16) 

 
13. (a) Draw and describe the spray pattern when fuel is injected into swirling air. 

Show a plot of equivalence ratio on the spray pattern. 
(16) 

(OR) 
 (b) With a schematic drawing explain the working principle of steady flow 

impulse torque swirl meter. 
(16) 

 
14. (a) Discuss any three methods of flame stabilization. (16) 

(OR) 
 (b) Write a brief note on gas turbine combustor. (16) 
 
15. (a) Explain the four quench zones in the engine cylinder responsible for Hydro 

Carbon (HC) transport to exhaust. 
(16) 

(OR) 
 (b) Distinguish between passive and active Selective Catalytic Reduction (SCR) 

techniques for NOx reduction. 
(16) 

 


