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1.a)
Define the terms  (i)  Mechanical efficiency
(ii)  Volumetric efficiencies and 

(iii)
Relative efficiency.

b)
A petrol engine has bore and stroke of 20 cm and 38 cm respectively.  The clearance volume is 3000 cm3.  Determine air-standard efficiency and indicated efficiency of the cycle if its relative efficiency is 60%.

2.a)
What are different modes of fuel admission to engine cylinder?

   b)
Sketch a typical induction system of a petrol engine?

3.a)
Explain why a simple carburetor cannot meet the engine requirement?

   b)
Describe the essential parts of a modern carburetor.

4.a)
List the parameters by which performance of an engine is evaluated.

   b)
What are the various methods for measurement of brake house power?

5.a)
Compare the working process in reciprocating I.C. engines and gas turbines.

b) 
Describe with neat sketches the working of a simple constant pressure open        cycle gas turbine. How does the actual cycle differ from the theoretical cycle?

6.
The outside and inside surface temperature of a 20 cm outside diameter and 18 cm inside diameter pipe having thermal conductivity of 40 w/mk are 400oC and 406oC respectively. Calculate the reduction in heat loss if  a 5cm thick layer of insulation having a thermal conductivity of 0.06 w/mk is put on the pipe.  Assume that the inner and outer surface temperatures or the insulation are 405oC and 140oC.  What is the inside surface temperature of this pipe in this case.
7.a)
Explain the mechanism of heat flow by natural convection.

b) Calculate the rate of free convection heat loss from 30 cm diameter sphere maintained at 100oC and exposed to atmospheric air at 20oC.

8.a)
Explain the terms (i) intensity of radiation (ii) radiocity (iii) irradiation.

   b)
Calculate the radiation eschange per square metre of area between two infinite parallel blank plates at 16000C and 4000C. If a third parallel blank plate is located between the two plates, what will be the temperature of the centre plate?
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1.a)
Derive an equation for the efficiency of the ideal cycle for the Diesel engine is terms of the compression ration, the cut-off ratio and the ratio of specific heats of air.

   b)
An air standard Diesel cycle has a compression ratio of 16 and a cut-off ratio of 2.  At the beginning of compression the cylinder volume is 0.0015m2, the air pressure is 1 bar and the temperature is 200 C.  Calculate the thermal efficiency.

2.a)
Briefly describe the rating of CI engine fuels.

   b)
What are the required qualities of CI engine fuel?

3.a)
What additional systems are necessary in a complete carburetor?  Why?

   b)
Explain with a neat sketch the working of a carter carburetor.

4.a)
Explain the functions of a nozzle.

   b)
Explain the working of a fuel injector with the help of a neat sketch.

5.a)
What are the advantages and disadvantages of a gas turbine plant in automotive applications.

  b)
Describe with a sketch a modem automotive gas turbine plant.

6.
A composite wall is to be made of 1 cm stainless steel (k = 16.4 W/mk), 7.5 cm of cork board (k = 0.04 w/mk) and 2 cm of plastic (k = 2.25 W/mk). The outside surface of stainless steel is at 120oC and the temperature of the plastic surface is 15oC.  Determine (a) the thermal resistance of each layer of material (b) the heat flux and (c) the temperature at each surface of cork board.

7.a)
Explain the difference between laminar and turbulent flow.

   b)
Derive an equation for the film heat transfer coefficient in forced convection using dimensional analysis.  What are its limitations?
8.a)
What is the geometrical factor of radiation? Explain.

   b)
Estimate the heat loss by radiation from a high pressure steam pipe at a temperature of 1270C situated in a large room whose walls are at 270C. Assume emissivity of pipe surface to be 0.8.
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1.a)
  Derive an expression for the mean effective pressure of diesel cycle.

b)
The ideal Otto engine working on the air standard cycle has a temperature and pressure at the beginning is 25o C and 1 bar respectively and a thermal efficiency of 48%.  Determine the pressure and temperature at the end of compression.

2.a)
Describe the important qualities of a CI engine fuel.

   b)
Briefly describe the rating of CI engine fuel.

3.a)
What do you mean by ‘Timed injection system’?  Explain.

   b)
Describe with a sketch any petrol injection system.

4.a)
What are the basic requirements of a good injection system.

b)
Explain the importance of a fuel filter and draw a neat diagram of a filter used with oil injection system.

5.a)
Why the performance of a real gas turbine cycle differs from that of an ideal cycle?

  b)
Discuss with sketches the various means of improcing the efficiency and/or the specific output of a simple gas turbine cycle.

6.
One end of a long rod is inserted into a furnace while the other projects into ambient air.  Under steady state the temperature of the rod is measured at two points 7.5 cm apart and found to be 125oC and 88.5oC when the ambient temperature is 20oC.  If the rod is of 2.5 cm diameter and h = 20W/m2k, find the thermal conductivity of the rod material.

7.a)
Define Nusselt and Prandtl numbers.  Explain their importance in convection heat transfer.

   b)
A vertical pipe 5 cm diameter carrying hot water is exposed to ambient air at 15oC.  If the outer surface of the pipe is 65oC, find the heat loss from one metre height of the piper per hour.

8.a)
Explain the concept of block body and enunciate the main laws of radiation.

b)
Derive an expression for the radiant heat transfer between a gray body and a gray enclosing surface.
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1.a)
Explain the Dual cycle.  Why this cycle is also called limited pressure cycle?

b)
Derive an expression for air-standard efficiency of dual cycle in terms of compression ratio, explosion ratio and cut-off ratio.

2.a)
Discuss the important qualities of an SI engine fuel.

   b)
Briefly explain the chemical structure of petroleum.

3.a)
What is supercharging?  How is it achieved?

   b)
Describe with suitable sketches the following system of a carburetor.

4.a)
Discuss the requirements of an ideal injection.

   b)
Describe a typical automatic injector.

5.a)
“Closed cycle gas turbine plants are akin to steam turbine plants” . Comment.

   b)
Derive the expression for efficiency and specific work output for a simple gas turbine cycle in terms of pressure ratio.

6.
Compute the heat loss per square metre of surface area of a wall 25 cm thick.  The inner and outer surfaces of the well are at 300oC and 40oC respectively.  The variation of thermal conductivity with temperature is given by                               k = 0.03 + 5 x 10-6 t2 where t is in oC and k is in W/mk.

7.a)
Explain the difference between natural and forced convection.

b) State the Buckingham’s (-theorem.  Using dimensional analysis obtain an expression for Nusselt number in terms of Reynolds and Prandtl numbers.

8.a)
State and explain Lamberts Corine law.

     b)
A person standing 10m from a point heat source is subjected to a radiation intensity of 200 x 106 J/hr m2.  How far should he stand from the heat source to feel the intensity of half the previous value?
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