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1. a)
Give complete classification of I.C. engines.

 b)
Explain with a neat sketch the construction details of I.C. engine mechanism and name the principal components.

2. a)
What is meant by combustion as applied to hydrocarbon fuels? What are the general conditions necessary for combustion? What are the two general phases entailed in the combustion process? 








b) 
What is meant by ignition limits? What are the ignition limits for different hydrocarbons? 
3. a)
Explain the term delay period as referred to for C.I. engines and the two 
components adding to it.








    b)
Compare the normal combustion phenomenon in S.I. and C.I. engines.

4. a)
Explain William’s line method of determination of Frictional power and explain why this method is not used for petrol engines.

    b)
A four stroke diesel engine consumes 4.2 kg. of fuel per hour when running at 650 rpm. The engine dimensions are 100 mm bore and 155 mm stroke. If the spring height is 4.5 mm with spring index of 1.1 bar/mm. Calculate IP, BP, mechanical efficiency and brake thermal efficiency if CV of fuel is 44000 kJ/kg.

5. a)
 State the uses of compressed air in engineering



b) 
Working from first principles, derive an expression for work done on air in a reciprocating compressor in terms of the pressure ratio.

6. a)
List the various types of rotary compressors?





    
    b)
Explain with a neat sketch, the working of a roots blower.


7. a)
What are the basic components of a vapour compression refrigeration system and discuss their functions. 







b)
Why is an expansion valve preferred to expansion cylinder in vapour compression refrigeration cycle?
8. a)
Discuss the essential properties of an ideal refrigerant?




   b)
Name various psychrometric processes and show each of them on psychrometric 

chart? Which of these properties is most suitable in summer?
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1. a)
Name the important systems required for an I.C.  engine and explain any one of them.

   b)
What is the need of valves in I.C. engines?

2. a) 
Describe with suitable sketches the combustion phenomenon in S.I engines and explain the two phases of combustion. 






b)
What are the basic parameters that influence the flame speed? Discuss the influence of engine variables of the flame speed.


3. a)
Explain knock in S.I. engines and in which stage of the combustion process does 
it occur.








b)
Explain the effect of the following operating parameters on delay period in C.I. engines. (i)  Speed 
(ii)  Air-fuel ratio
(iii)  Injection timing. 

4. a)
What is meant by indicator, indicator card, indicator diagram, spring rating and 
indicated power of internal combustion engines?

    b)
How do you determine imep from indicator card.

5. a) 
State the various methods of classification of compressors.




b) 
Working from first principles, derive an expression for work done on air in a reciprocating compressor in terms of the temperature difference.

6. a)
 Under what circumstances would you recommend the use of multistage compressor


    b)
Explain with a neat sketch, the working of a vane blower?

7. a)
Discuss the effects of superheating and sub cooling of the refrigerant on the performance of the vapour compression refrigeration system?



   b)
What is the unit of refrigeration and how is it defined.




   c)
Explain the principle of mechanical refrigeration.

8. a)
Define the terms wet bulb, dry bulb, dew point and temperatures.



    b)
Explain method to estimate the enthalpy of moist air.
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1. a)
Explain how an I.C. engine qualifies to be a heat engine?

 b)
Why is ignition required in an I.C. engine and how does it take place in a diesel engine.

2. a) 
What two rates enter into the normal flame front propagation? How does each of these rates advance the flame front?







 
 b)
Why is flame important in S.I. engine combustion. Explain.




    c)
How does flame speed vary with engine speed and A/F ratio
3. a)
Does a definite flame front develop during combustion in C.I. engines. If so where from.










   b)
Why an objectionable smoke zone is encountered in C.I. engine operation in 
certain conditions. Explain.








   c)
What is the role of ignition accelerator in C.I. engines? Name one ignition 
accelerator.




4. 
A six cylinder single acting internal combustion engine has the piston speed of 540 m / min, piston diameter 12 cm and stroke length 18 cm. While developing 60 kW BP, it gave mechanical efficiency of to 80%. Mean effective pressure acting on the piston face is 4.603 bar.  The specific fuel consumption per BP hour is 0.3 kg.  If the calorific value of the fuel used is 42000 kJ / kg, determine          (a) whether it is a two-stroke or four stroke engine (b) Thermal efficiency of the engine based on brake power.

5. a)
 Explain the terms free air delivery and clearance ratio.


     

b) 
Compute the work required to compress 1kg of air at 25oC and 100kPa to 10MPa pressure if the compression process is (i) isotheral (ii) adiabatic and                   (iii) polytropic with n=1.35.  

6. a) 
Draw the T-s diagram for a multistage compressor.                                                
    b) 
Discuss the merits and demerits of rotary compressors over reciprocating 
compressor. 

7.
A dense air refrigerating system works between pressure of 20 bar and 4 bar to produce 25 tons of refrigeration. The air temperature leaving the refrigerating coil is –80C and the air temperature leaving the air cooler is 160C. Calculate (a) power required, (b) mass of air circulated per minute, (c) COP and (d) piston displacement of compressor and expander.



8. a)
How do you classify the refrigerants?






    b)
Define the term air conditioning? Eexplain their uses and applications.
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1. a)
Differentiate between S.I and C.I engines.

    b)
Differentiate between internal combustion and external combustion engines.

2. a)
Explain the phenomenon of detonation in spark ignition engines. What are the main factors
which affect detonation? 







   b)
Discuss the bad effects of detonation 


3. a)
“The factors which promote knock in C.I engines will reduce knock in S.I. engines”. Justify the statement.







   b)
What are the ignition characteristics desirable for C.I. engine fuels and explain. 

4. a)
A diesel engine has a compression ratio of 14 to 1 and the fuel supply is cut off at 
0.08 of the stroke.  If the mass of the fuel is 0.2685 kg/kWh, having calorific 
value of 43700 kJ/ kg. Determine the relative efficiency of the engine.

   b)
Define volumetric efficiency for a four stroke cycle engine.

5. a)
 Describe with a neat sketch the working of a single acting, single stage reciprocating air compressor.






      

b)
If the air temperature at inlet to an air compressor is increased from 25oC to 45oC, find the percentage increase in power required for each m3 of air compressed per minute from 105kPa to 630kPa.

6. a)
What do you understand by polytropic efficiency in axial flow compressors.

    b)
List out the advantages and disadvantages dynamic compressions as against the positive displacement compressors.

7. a)
Explain the vapour compression refrigeration system on T-s and p-h diagrams.

     b)
What are the advantages and disadvantages of air as working fluid against a vapour in refrigeration?

8. a)
What are primary and secondary refrigerants? Mention their properties?


    b) 
Calculate the properties of humid air when dry bulb temperature is 300C and wet 
bulb temperature of 210C.
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