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1. a)
Distinguish among the air standard cycle, fuel air cycle, and ideal cycle.

b)
What is the need and requirement of cooling in I.C.. engines? Will it be same for both S.I. and C.I.. engines?
2. a)
What is ignition lag in S.I engines and how does it affect performance.


    b)
How does engine speed influence flame velocity and explain it with proper reasoning.


    c)
What two rates combinedly advance the normal flame front? Explain their roles.

3. a) 
The "factors that promote knock in C.I engines, reduce knock in S.l engines".

Explain and discuss the statement 







     b)
What are the effects of the following variables on the diesel knock'? 

i)
Injection timing and rate of fuel injection.

ii) Surface to volume ratio of combustion chamber.

iii) Turbulence caused in the combustion chamber.

4. a)
What is the significance of conducting the MORSE test?  Explain the same in detail.

    b)
During the trail of a four stroke diesel engine the following observations were 
recorded:


Area of the indicator diagram

= 475 mm2

Length of indicator diagram

= 62 mm


Spring number



= 1.1 bar / mm


Diameter of piston 


= 100 mm


Length of the stroke


= 150 mm


Engine RPM



= 375

            Determine (a) indicated mean effective pressure (b) indicated power in kW.

5.a)
 Explain the terms effective swept volume and displacement volume of the compressor.  








 

   b)
A single acting compressor has zero clearance, stroke of 20cm and piston diameter 15cm.  When the compressor is operating at 235 rpm and compressing air from 10N/cm2, 25oC to 41N/cm2, find (i) the volume rate of air handled and (ii) the ideal power required.
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6. a)
How does the working of centrifugal compressor differ from the axial flow 
compressor. Explain.

    b)
For a degree of reaction of 50%, draw the velocity diagrams for the rotor.

7. a)
Draw the flow diagram of vapour compression refrigeration system and analyse the thermodynamic cycle applied for it?






    b)
Explain the difference between the Bell Coleman and Joule cycle of refrigeration.

8. a)
Explain the working of year round air conditioning system with a neat diagram.

    b)
What are the psychrometric properties? Give the different applications of psychrometrics?
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1. a)
For a diesel engine, give the lay-out of the fuel system naming the essential components and explain their roles.

b)
Why do designers go for multicylinder engines for heavy loads and name some multicylinder engine types. 

2. a)
Describe phenomenon of pre-ignition in S.I. engines and discuss its effect on the performance.


    b)
Discuss the factors which promote pre-ignition.


3. a) 
What are the different methods used in C.I engines to create turbulence in the mixture ? Explain its effect on power output and thermal efficiency of the engine.

    b)
Name some of the methods used to increase combustion chamber temperatures when starting the C.I engine in cold weather. Which of the two combustion chamber (turbulent or non turbulent) is easier to start? 




4. a)
Why testing of engine is necessary? Describe the various methods for determination of indicated power of an engine.

    b)
 A single cylinder internal combustion engine gave the following results when put   
to a trial test.

Area of the indicator diagram


=12 cm2


Length of the indicator diagram

= 8 cm



Spring scale 




= 2.8



Diameter of the piston



= 21 cm



Stroke length 




= 28 cm



Speed of the engine



= 370 RPM

Determine IP of the engine when (a) working on 4 stroke cycle and (b) working on two stroke cycle.

5. a) 
What is the principle of operation of the reciprocating compressor valves?
       

    b)
An air compressor has a piston displacement of 2200 cm with a clearance of 5%.  It receives air at 110kPa.  There is a pressure drop of 3.5kPa through the suction valves.  The discharge valves also leaks and a drop of 5% occurs in delivery pressure.  Using n=1.35, calculate and plot the volumetric efficiency for the discharge pressures of 350, 700 ,1000, 1500,2000 and 2500kPa.
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6. a)
Explain the working of an axial flow compressor with mechanical details with a sketch.

   b)
What do you understand by degree of reaction?

7. a)
 Explain the working of air refrigeration system with a neat diagram? Also derive 
the COP of the Bell Coleman cycle?







   b)
Derive an expression for the COP of Bell-edeman code.

8. a)
Write a note on psychrometric chart and its utility value in airconditioning.


    b)
Explain the working of winter acirconditioning system with a neat sketch.
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1. a)
What are the merits and demerits of two stroke I.C. engines over the four stroke I.C. engines?
    b)
Explain the methods of governing in I.C. engines naming which engines adopt 
quantitative governing.

2. a)
Explain the phenomenon of knock in a S.I. engine with p-( diagram.


    b)
How does detonation affect engine performance in S.I. engines.


3. a) 
Why do turbulent type chambers cause higher heat transfer than those of the non- turbulent type? 








    b)
Name a design of combustion chamber representing non- turbulent type and three different designs representing turbulent type. Sketch each of them to 'show major variables.


 






     c)
What is meant by S / V ratio? How does it affect the heat loss? 


4. a)
Describe with a neat sketch the working principle of a mechanical type indicator.

    b)
A gas engine working on Otto cycle has piston diameter 24 cm and stroke length 
50 cm. It works on the following conditions.

RPM




= 210

Misfire per minute


= 10

Mean effective pressure

=7.5 bar
Mechanical efficiency


= 80 %


Assuming the engine to be working on four stroke cycle principle, determine (a) IP (b) BP and (c) FP.

5. a) 
Derive an expression for the isothermal efficiency of a compressor in terms of the pressure ratio.








    

b) 
A double acting compressor takes in air at 100kPa and delivers it to the receiver at 1000kPa.  The speed is 200rpm, diameter is 150mm and stroke length is 220mm.  Calculate the capacity of the motor required.
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6. a)
Derive an expression for the work done in two stage compressor with perfect intercooler in terms of the pressure ratio.



      

   b)
An 8-stage axial flow compressor takes in air at 20oC at the rate of 180kg/min.  The pressure ratio is 6 and isentripic efficiency is 0.9.  Determine the power required.   

7. a) 
Write the differences between refrigerator and heat pump? Derive the COP for 
both of them?










b) Calculate the power required to run a refrigerator producing 500 kg/hr of ice at 

  
-5 0C when the water is supplied at 15 0C. Take Cp= 2.0 kJ/kg K for the ice and 
latent heat of freezing as 315 kJ/kg.







8. a)
Define the terms relative humidity and specific humidity and illustrate its application with respect to air conditioning?






    b)
What do you understand by airconditioning and what are its applications in modern day living.
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1. a)
For a petrol engine explain the fuel system with a line diagram. How does it help to control the load variation?
    b)
How could an engine be identified whether it is a petrol or diesel engine?
2. a)
Show the phenomenon of detonation on pressure crank angle diagram and compare it with that of normal combustion.


b)
Compare and contrast the two principal types of abnormal combustion in S.I. engines.
3. a)
In addition to confining the air within a given volume, what other important function does the C.I engine combustion chamber perform? 


b) 
What are the two general types of combustion Chambers used in C.I engines? Describe the process of mixing fuel and air in these chambers.

4. a)
Explain the various methods of determining the Brake power of an engine.

    b)
A compression ignition engine has a compression ratio 14:1 and the fuel supply 
is cut off at 0.07 of the stroke. The relative efficiency of this engine is 0.62.  
Determine the consumption of fuel having a calorific value of 43960 kJ / kg 
for this engine to develop 3.75 kW per hour.

5. a)
Derive an expression for volumetric efficiency in terms of clearance and pressure ratio and discuss its physical significance with respect to reciprocating compressors.

b) 
Obtain an expression for the minimum work in a multi stage reciprocating compressor. Clearly mention the assumptions made.

6. a)  
Define mechanical efficiency of a compressor.


    b)
A centrifugal compressor receives air at the rate of 1400m3/min at 100kPa and 35oC and delivers at 350kPa.  It has an isentropic efficiency of 82%.  Mechanical losses amounts to 2.5% of the shaft power.  Determine the power required and exit air temperature.
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7. a)
Derive the expression for COP of vapour compression refrigeration system in terms of enthalpies.









  b)
Explain effects of under cooling and super heating.

8. a)
What are commonly used refrigerants? Write the merits and demerits of Freon Group?











    b)
Draw the typical layout of air conditioning unit and explain.
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