Code No:311451

III/IV B.Tech.(I-Semester) Examination. Nov,2002


	OR


    THERMAL ENGINEERING AND HEAT TRANSFER

(Mechatronics- OR)

Time: 3 hours.








Max.Marks:70

Answer any FIVE questions

All questions carry equal marks

   


Use of HMT DATA  Book is Permitted.

***

1.
With neat sketches, explain the working of a 4-stroke C.I. engine.  Show the processes on a P.V.diagram.

2.
A simple jet carburetor is required to supply 4.5 kg of air per min. and 0.45 kg of fuel of specific gravity 0.78.  The air is initially at 1 bar and 250C.  Find the throat diameter of the choke if the flow velocity is 78 m/s and velocity coefficient is 0.8.

If the pressure drop across the fuel metering orifice is 0.70 of that at choke, determine the orifice diameter.  Assume Cd = 0.60.

3.
With the help of neat diagrams, explain briefly the following:


a)
Fuel injector (b) Pinthe type nozzle

4.a)
Define mean effective pressure

b)
A person claims that a naturally aspirated C.I.engine has higher bmep than a turbo-charged C.I.engine of same size.  Is this a valid claim?  Explain.

c)
A 4-cylinder S.I.engine is designed to provide a maximum brake torque of 150 N.m in the speed range of 3000 rpm.  Find the required engine displacement, bore and the maximum brake power the engine will deliver.  Assume Bore = stroke.

5.
Consider on ideal gas-turbine cycle with 2-stages of compression and 2-stages of expansion.  The pressure ratio across each stage of compressor and turbine is 2.5.  The air enters each stage of compression at 250C.  and each stage of the turbine at 9500C.  Find the back work ratio and the thermal efficiency of the cycle, assuming (a) no regenerator is used and (b) a regenerator with 75% effectiveness is used.

6.
A hollow sphere of inner radius r=a and outer radius r=b is electrically heated at the inner  surface at a constant rate of 90  w/m2.  At the outer surface, heat is dissipated by convection into a fluid at temperature T( with a heat transfer coefficient h.  The thermal conductivity K of the solid is constant.

Develop expression for the determination of inner and outer surface temperatures T1 and T2.

Find the inner and outer surface temperatures for a=2.5 cm, b=5cm, h=350 w/m2=C, T( = 1200C, K = 25 w/m.k and q0  = 120 kw/m2
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7.
Define the following;

a) Hydrodynamic and thermal boundary layer thickness

b) Reynolds number and Nusselt number 

c) Natural convection and forced convection

8.a)
What is thermal radiation?  Discuss

b)
Define Planck’s distribution law.  Show that wiens displacement law and Stefan-Boltzmann law can be obtained from Planck’s distribution law
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