Code No.:  NR-420304

IV  B.Tech  II Semester Regular Examinations, April/May 2004 

 INTERNAL COMBUSTION ENGINES

(Mechanical Engineering)

Time: 3 hours






Max. Marks:80

Answer any FIVE questions

All questions carry equal marks

- - -

1.a)
What are the advantages and disadvantages of a two stroke engine.
   b)
With the help of neat sketches, explain the working of four stroke
        
C.I  engine
2.a)
How does turbulence influence flame speed and how does the flame front change in character with turbulence.

b)
Explain how the flame speed varies with the percentage of flame travel.

3.a)
What do you understand by carburetion and what are the requirements of carburetion?










b)
Discuss the full range of engine operation and the mix here requirement of various zones of operation.






4.a)
How do the injection timing and the fuel quantity effect the engine knock?

    b)
Discuss the advantages and disadvantages of induction swirl

5.a)
What are the objectives of supercharging?


b)
An IC Engine has a compression ratio of   6 and  is super charged at  the end of the exhaust stroke. The temperature and    pressure of the residual gases are 700 0C and 1.03 bar, respectively. The exhaust valve closes and intake valve opens at this point and remains through out   the induction stroke. The residual and the incoming gas are perfect gases. Determine the mean temperature in the cylinder at the end of the induction stroke. Assume heat transfer between the contents of the cylinder and its walls and pistons are
 reversible and CV/R for residual and incoming gases are 3.15 and 2.70 respectively.

6.a)
Describe   with a  simple sketch the working  of a Wankel engine  
                         

b)
Discuss the merits and demerits of a Wankel engine compared with reciprocating engine.

7.a)
How evaporative emission control is achieved in SI engines? 
   b)
What is the principle of operation and construction details of catalytic 

converter? 

8.
Briefly explain the steps involved in the production of Alcohols from sugar solutions.
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1.a)
With help of a neat sketch, Explain the working of a two stroke C.I engine..  
b)
Compare four stroke and two stroke cycle engines. Bring out clearly their relative merits and demerits.                                            

2.a)
How does variation of ignition timing affect combustion in S.I.engines and engine operation?
   b)
Why is that flame speed is low and varying in the initial and final 5% travel of the flame front?
3.a)
What is the effect of acceleration on the performances of a simple carburetor? How is it taken care in a modern carburetor?   

   b)
What are the advantages of fuel injection in a spark ignition engines?     

4.a)
What are the three methods of generating swirl in CI engine combustion chambers?







                                    

   b)
What are the advantages and disadvantages of compression swirl?
5.
A 4- stoke diesel engine having brake thermal efficiency of 28% consuming 0.2 kg/s of fuel, runs as a supercharger. The air enters the supercharger at 1 bar and 270C and leaves at 2 bar and 1270C. The compressed air enters a low pressure turbine and comes out at ambient pressure. The isentropic efficiency of the compressor is 0.85. Compare the efficiency of the supercharger, the power output of the turbine and the overall efficiency. Assume heating value of fuel as 40 MJ/kg.  

6.a)
Discuss the applications of Wankel rotary combustion engine.  

        

   b)
Compare the performance of Wankel engine and conventional reciprocating engine. 
7.a)
What are modifications to be made to convert an existing engine to operate on lean mixture? 

   b)
What is stratified charge engine? 

8.
What are the reasons that the hydrogen is used as a fuel? List out the desirable properties of hydrogen.
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1.a)
Explain briefly how I.C engine is classified based on type of ignition.  
     
b)
Explain the scavenging process in Two stroke engine. What is  meant by blow down.
2.a)
Discuss the types of abnormal combustion in S.I.engines.
b)
How could be knock identified in S.I.engines and how would it affect engine life?
3.a)
Explain how the fuel quantity is metered according to the load requirement, in a carburetor.
   b)
Why do you require a rich mix here in the power range of S.I.engine operation?  Explain.
4.a)
Compare ‘ air swirl’ in CI engines with turbulence in SI engines.          

   b)
Explain the phenomenon of knock in CI engine.   
5.
A four stroke diesel engine is pressure charged by using the energy of the exhaust gases to drive a turbo blower. The turbine and the blower have an adiabatic efficiency of 75%. Air from the atmosphere at 1 bar and 270C is compressed in steady flow through the  blower to 1.75 bar and after cooled to 300C when the air enters the cylinder. The volumetric compression of the engine is 15, the  peak  pressure  is limited to 100 bar and  1350 kJ of energy  are librated per kg cylinder air. Release occurs at bottom dead center at onstant 

cylinder  voume, the exhaust  gas passing  through the turbine to atmospheric  while the piston  is at the botton  dead center   and remains throughout  the exhaust  stroke. The effects of clearence  may be neglected. Assuming   air cycle and neglecting heat, pressure and frictional losses in the engine, calculate othe maximum system excess work  available  from the supercharger.
6.a)
What is meant  by frictional  horse power  of an engine?


        
   b)
Describe various methods   to determine the frictional horsepower.

7.a)
How soot measurement is made?

   b)
What are the techniques tried to reduce soluble organic fraction (SOF)? 

8.
Explain the concept of Dual Fuel system. What are the limitations for using the alcohol as a dual fuel?
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1.a)
Explain briefly how I.C engine is classified on the basis of working cycle.   

b)
Compare four stroke petrol and diesel engine. Bring out  clearly their relative merits and demerits.
2.a)
Discuss knock rating of fuels intended for S.I. Engines.
b)
How would fuels like LPG, CNG, alcohols and hydrogen perform in S.I. engines?
3.a)
What are the advantages and disadvantages of a petrol injection?
   b)
Explain the need for choke in a carburetor.
4.a)
Explain how the injection pressure and intake pressure effect the delay period.
   b)
What are the basic requirements of a good combustion chamber?            

5.
A four stroke diesel engine of 3000 cc capacity   develops 16 kW per m3 of free air induced per minute. When running at 3500 rpm it has a volumetric efficiency of 80% referred to free air conditions of 1 bar and 270C. It is proposed to boost the power of the engine by supercharging by a blower          (driven mechanically) from the engine of pressure ratio 1.8 and   adiabatic the efficiency of 0.8. Assuming at the end of induction the cylinders contains a  volume of charge equal to the swept volume  at the pressure and temperature of the delivery from the blower, estimate the increase in brake power to be expected  from the  engine. Take the overall mechanical efficiency as 80%

6.a)
What is a stratified  change engine?





    

   b)
Describe the general characteristics of a stratified charge engine

      

   c)
What are the advantages  and disadvantages of  stratification?
7.a)
How the engine must be maintained to reduce smoky exhaust?

   b)
What are the potential health hazards of particulate emission?
8.
What are the emissions found out while alcohols as a fuel? What are necessity actions are taken to control the emission?
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