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Answer Any Five Questions  

All questions carry equal marks

---

1.
Two engines are operating an ideal Otto and Diesel cycle when the following data is equitable.  Maximum temperature is 1550 k and maximum temperature is 310 k.  The initial pressure is 1 bar.  If the air used is 2 kg/min. determine:

a)
Compression ratios

b)
Air standard efficiencies

c)
Power outputs.

2.
What are homogeneous and heterogeneous mixtures?  In which engines these mixtures are used?  Explain.

3. a)
Why is over-cooling in an engine harmful? 

    b)
What are the two main types of cooling systems?  Where these system are used?

    c)
Describe Miller super charging.

4.a)
How are the injection systems classified?  Describe the briefly.  Why the air injections system is not used now-a-days? 

   b)
How the injection system affects the cold starting performance of a diesel engine.

5.a)
Describe with a sketch a typical gas turbine combustion chamber. How the performance of combustion chamber is given.

  b)
What are the main types of gas turbine combustion chambers? Discuss their relative merits and demerits?

6.a)
Explain why an insulated, small diameter electric wire has a higher current carrying capacity than an uninsulated arc.

   b)
Derive the expression for the heat flow per unit surface area from a sphere of inside radius ri and outside radius ro.  The sphere is heated to uniform inside and outside surface temperatures of Ti and To, respectively.  Assume k to be the thermal conductivity of the material or the sphere.

7.a)
Derive the two dimensional energy equation for the thermal boundary layer over a flat plate.

b) Calculate the rate of free convection heat loss from 25 cm diameter sphere maintained at 90oC and exposed to atmospheric air at 10oC.
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OR

8.a)
Explain the difference between the monochromatic emissive power and total emissive power of a black body.

  b)
A small oven measures 0.4m X 0.5m x 0.3 m.  The floor of the oven receives radiation from all the walls and roof which are at 300oC having an emissivity of 0.8.  The floor is maintained at 150oC and has an emissivity of 0.6.  Calculate the radiation exchange.
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