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Answer any FIVE questions

All questions carry equal marks

---

1.a)
With the help of T-S and P-V  diagrams explain simple Rankine cycle.
b)
A steam power plant is supplied with dry saturated steam at a pressure of 15 bar and exhausts into a condenser at 0.1 bar.  Calculate the Rankine efficiency by using steam tables.
2.a)
Describe any one fire tube boiler with a neat sketch. 

b)
Classify the various draughts and derive an expression for the condition of maximum discharge through chimney.

3.a)
Discuss the effect of friction on flow through steam nozzles. Explain with the help of H-S diagram.
b)
In a steam nozzle steam expands from 4 bar to 1 bar. The initial velocity is 60m/sec. and the initial temperature is 200oC. Determine the exit velocity if the nozzle efficiency is 92%.

4.a)
Explain the working principle of counter flow jet condenser with a neat sketch. Discuss the merits and demerits.
b)
Determine the area at the throat and at the exit and also the velocitys at the exit for the given mars flow rate of 0.2 kg/sec. The inlet conditions are 10 bar pressure and 275oC  temperature and the exit pressure is 2 bar. Assume that the expansion is isentropic and that the inlet velocity is negligible. 

5.a)
Describe the methods of reducing rotor speeds of steam turbines. Illustrate your answer with simple and suitable sketches and diagrams.
b)
In a Delaval turbine, the steam issues from the nozzles with a velocity of                   850 m/sec. The nozzle angle is 20o . Mean blade velocity is 350 m/s, the blades are equi angular. The mass flow rate is 1000 kg/min, friction factor is 0.8 Determine (i)  Blade angles  (ii) Axial thrust on the end bearings  (iii) Power developed in kw  (iv) Blade efficiency, (v) Stage efficiency, if nozzle efficiency is 93%.

6.a)
What factors limit the delivery pressure in a reciprocating compressor?

b)
Explain the working of a centrifugal compressor. Give its applications. Sketch the velocity diagrams of the outlet for the forward curved, backward curved, and radial bladed CF compressor impellers ?
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7.a)
A centrifugal compressor is desired to have a total pressure ratio of 3.5:1. The inlet eye of the compressor impeller is 30 cm. in diameter. The axial velocity at inlet is 130 m/s and the mass flow is 10 kg/sec. The velocity in the delivery duct is 115 m/sec. The tip speed of the impeller is 450 m/sec, and runs at 16,000 rpm. with total head isentropic efficiency of 78%  and pressure co-efficient of 0.72. The ambient conditions are 1.013 and 15 oC . Calculate 

(i)
Static pressure ratio

(ii)
the static pressure and temperature  at inlet and outlet of compressor. 

(iii)
Work of compressor per kg of air, and 

(iv)
the theoretical power required. 

8.a)
Describe the working of a vapour absorption refrigeration system with a neat sketch.  What are its merits over other refrigeration systems?

b)
Draw the schematic layout of a typical air-conditioning plant giving all the details and explain its working.
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