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Ql/ A steam power plant operates on an ideal reheat-regenerative Rankine cycle with one reheater
and two feedwater heaters, one open and one closed as shown in Fig.l. Steam enters the high-
pressure turbine at 15 MPa and 600oC and the low-pressure turbine at I MPa and 500oC. The
condenser pressure is 5 kPa. Steam is extracted from the turbine at 0,6 MPa for the closed
feedwater heater and at 0.2 MPa for the open feedwater heater. ln the closed feedwater heater,
the feedwater is heated to the condensation temperature of the extracted steam. Thc extracted
steam leaves the closed feedwater heater as a saturated liquid, which is subsequently throttled to
the open feedwater heater. Show the cycle on a I-s diagram with respect to saturation lines.
Determine: (a) the fraction of steam extracted from the turbine for the open feedwater he er, (b)
the thermal efficiency of the cycle, and (c,) the net power output for a mass flow rate of 42 kg/s
through the boiler.

(40 degree)

Q2l In an air standard gas turbine cycle, air at 100kPa and 21oC is first compressed to 551.5kPa in a
compressor of82 percent efficiency as shown in Fig.2. The hot air leaving the combustion chamber
at 676oC is expanded back to l00kPa in a turbine of 85 percent efficiency. If the regenerator is

inserted into the cycle to heat the air leaving the compressor to 343nC, Shorv the cycle on a 7-s

diagram and determine (a) compressor and turbine work, (b) thermal efficiency of the c;'cle, and
(c) the effectiveness ofthe regenerator.

(30 degree)

Q3/ Answer two branches only:-
a) Explain the features desirable to improving Rankine cycle efficiency?
b) The advantages of forced draft fans?
c) The advantages clamed for forced circulation water in boilers?

(30 degree)
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