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Subject code: 142501 Date: 25/11/2011
Subject Name: Heat Power Engineering

Time: 02.30 pm -5.00 pm Total marks: 70
Instructions:

1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

Q.1 (a) Define steady flow process. Derive general energy equation for 07
steady flow process.

(b) In a gas turbine, the gas flow through turbine is 20 kg/s. The 07
enthalpies of gas at the inlet and outlet are 1230 kJ/kg and 400 kJ/kg
respectively. The velocity of gases at inlet and outlet are 52 m/s and
98 m/s respectively. The heat loss from turbine is 1000 kW.
Calculate (i) Power developed by turbine. (ii) The area of the outlet
pipe when specific volume of gases at outlet is 0.28 m3/kg.

Q.2 (a) State and explain the limitations of first law of thermodynamics. 07
(b) Define Clausius inequality and prove it. 07
OR

(b) An inventor claims that he/she has developed a heat engine working 07
between the temperature limit of 800°C and 27° C. the engine
develops power of 70 kW. The engine consumes fuel of 8 per hour.
Take, calorific value of fuel is 44,000 kJ/kg. Is the claim of inventor
true or false?

Q.3 (a) Draw a schematic diagram for an open cycle gas turbine with heat 07
exchanger. Discuss the objective of regenerative cycle showing how
power output is affected by regeneration.

(b) A simple VCR system produces 5 tonnes of refrigeration. The 07
enthalpies at inlet to compressor, at outlet of compressor and at
outlet of condenser are 183.19, 209.41 and 74.59 kJ/kg respectively.
Calculate (i) refrigerant flow rate, (ii) COP, (iii) power required to
compressor and (iv) heat rejected to condenser.

OR

Q.3 (a) Explain with schematic and T-S diagram vapour compression 07
refrigeration system.

(b) Define jet propulsion. Derive the equations for thrust power, 07
propulsive power and propulsive efficiency for jet propulsion.

Q.4 (a) (1) Explain the function of nozzles used with steam turbines. 04
Explain the super-saturation phenomenon in the nozzle.
(i1)) Why compounding is required in steam turbine? 03
(b) Define the degree of reaction in reaction turbine and prove that for 07
Parson's turbine the degree of reaction is 50%.
OR
Q.4 (a) Why multi-stage compression is needed? Explain with neat sketch 07
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working principle of two stage reciprocating air compressor.

State the four example of conduction heat transfer in field of
production engineering and explain any one.

Compare autto, diesel and duel cycle for (i) same compression ratio
and heat supplied, (ii) same maximum pressure and temperature, and
(ii1) constant maximum pressure and heat input.
A single acting single cylinder single stage reciprocating air
compressor is driven by 25kW electric motor. It takes air at 1.013
bar and 18°C, and delivers at 8 bar. Compressor run at 300 rpm.
Index of both compression and expansion is 1.32, and the clearance
volume is 6% of swept volume. Assuming mechanical efficiency as
85% and bore is equal to stroke. Find (i) FAD in m*/min and (ii) the
bore of compressor.

OR
State the basic laws of heat transfer. Explain the convection heat
transfer with appropriate example.
Give detail classification of heat exchanger. Also state applications
of each type of heat exchangers.
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