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MMTP-204
M.E./M.Tech., II Semester Examination, June 2020

Steam and Gas Turbines
Time : Three Hours

Maximum Marks : 70
Note : i) Attempt any five questions.

ii) All questions carry equal marks.
iii) Assume any missing data if any.
iv) Steam tables and Mollier chart is allowed.

1. a) Derive the formula for optimum value of the ratio of blade speed to steam speed for maximum
efficiency in a single stage steam turbine. 7

b) A single stage steam turbine is supplied with steam at  5 bar, 200°C at the rate of 50kg/sec. It
expands in to a condenser at a pressure of 0.2 bar. The blade speed is 400m/s. The nozzles are
inclined at an angle of 20° to the plane of the wheel and the outlet blade angle is 30°. Neglecting
friction  losses; determine the power developed, blade efficiency and stage efficiency. 7

2. a) What is the role of compounding in steam turbine also explain the pressure velocity
compounding in steam turbines? 7

b) Explain the working of direct contact and surface heaters with a neat sketch by mentioning the
applications and limitations. 7

3. a) Explain the working of regenerative cycles by showing it on T-S and h-s diagram and derive the
formula thermal efficiency. 7

b) In a single heater regenerative cycle the steam enters the turbine at 30 bar, 400°C and the
exhaust pressure is                    0.10 bar. The feed water heater is a direct contact type which
operates at 5 bar. Find the efficiency and the steam rate of the cycle. 7

4. a) What is the role of optimum feed water temperatures in Regenerative feed heating cycles
explain. 7

b) Explain the working of Reheat cycle by showing it on T-S and h-s diagram. 7

5. Write down the objectives and advantages of reheating. A turbine is supplied with steam at a pressure
of 32 bar and a temperature of 410°C. The steam is then expanded isentropically to a pressure of 0.08
bar. Find the dryness fraction at the end of expansion and thermal efficiency of the cycle. If the steam
is reheated at 5.5 bar to a temperature of 395°C and then expanded isentropically to a pressure of
0.08 bar, what will be the dryness fraction and thermal efficiency of the cycle. 14
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6. Explain the working of the following. 14

a) Mixed pressure turbines

b) Heat accumulators

7. a) What are the different methods to improve the thermal efficiency of open cycle gas turbine
plant? Explain.   intercooling method with the help of lie and T-S diagram. 7

b) Explain the effect of Pressure ratio and turbine inlet temperature on the thermal efficiency of
open cycle gas turbine. 7

8. A turbojet engine travels at 216m/s in air at 0.78 bar and –7.2°C. Air first enters diffuser in which
it is brought to rest relative to the unit and it is then compressed in a compressor through a pressure
ratio of 5.8 and fed to a turbine at 1110°C. The gases expand through the turbine and then through
the nozzle to atmospheric pressure i.e. 0.78 bar. The efficiency of diffuser, nozzle and compressor
are each 90%. The efficiency of the turbine is 80%. Pressure drop in the combustion chamber is
0.168 bar. Determine: 14

i) Air-Fuel ratio

ii) Specific thrust of the unit

iii) Total thrust, if the inlet cross section of the diffuser is 0.12m2.

Assume calorific value of the fuel as 44150kJ/kg of fuel.
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