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Note:- 
1) Answer any FIVE questions

2) All questions carry equal marks

3) Use of HMT data book is permitted.

---

1.a)
What are the air-standard cycle assumptions?

b) Explain an ideal Otto cycle with the help of a T-S diagram.  Obtain a relation for the thermal efficiency of the cycle.

2.
With neat sketches, explain briefly the following:


(a) Choke
(b) Idling System
(c) Accelerating System.

3.a)
Discuss the functions of lubrication.

b) Discuss briefly the pressure-feed lubrication system.

4.
Consider a 4-cylinder, 4-stroke S.I. engine of compression ratio 10.  The bore and stroke are 10 cm and 12 cm respectively.  The engine is tested at a speed of      5000 rpm on a dynomometer which has 50 cm arm.  During a 10 minute test, the dynamometer scale reading was 35 kg and the engine consumed 3.0 kg of petrol having a calorific value of 44 MJ/kg.  Air at 30oC and 1 atm. pressure was supplied to the carburetor at the rate of 4.5 kg/min.  Determine: (i) the brake power. (ii) the brake mean effective pressure.  (iii) the brake specific fuel consumption.   (iv) the brake thermal efficiency and (v) the air-fuel ratio. 

5.
Explain briefly the Brayton cycle with intercooling, reheating and regeneration.

6.a)
What is Fourier’s law of heat conduction?

b) Derive the general 3-D heat conduction equation in cylindrical coordinates.

7.
Atmospheric air flows inside a thin walled tube of diameter 2 cm.  The mean velocity of air is 1 m/s and the flow is fully developed.  Heating can be done either by condensing steam on the outer surface of the tube, thus maintaining a uniform surface temperature or by electric resistance heating, thus maintaining a constant heat flux.  Find the heat transfer coefficient and the rate of heat transfer for both of these heating conditions.  Air properties may be evaluated at 75o C.

8.
A truncated cone has top and bottom diameters of 10 cm and 20 cm and a height of 10 cm.  Find the shape factor between the top surface and the side and also the shape factor between the side and itself.  Assume the view factor between the top and bottom surfaces as 0.12 .
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