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The por,ver plant shorvn in Fig. 1 1.40 combines a gas-turbine cycle and a steam-
furbine cycle. The follou,ing data are knorvn for the gas-turbine cvcle. Air enters
the compressor at I 00 kPa, 25"c, the compressor lressure ratio is 14, and the
isentropic compressor efficiency tsBToh the heater input rate is 60 MW; the
turbrne rnlet temperature is 1250"c, the exhaust pressure is 100 kpa, and the
isentropic furbine efficiency is 81oh; the cycle exhaust temperature from the heat
exchanger is 200'c. The following data are known for the steam-turbine cycle,
The pump inlet state is saturated liquid at l0 kPa, the pump exit pressure is l2 5
MPa, and the isentropic pump efficiency is B5%; turbine inlet temperafr_rre is
500'C and the isentropic rurbine efficiency is Bio/o. Determine
a. The mass flor.v rate of air in the gas-turbine cycle-
b- The mass flow rate of water in the steam cycle.
c. The overail thermal elhciency of the combined cycle.
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An indoor pooi evaporates 1.5 I 2 kg/h of rvater, which is removed by a

dehumidifier to maintain 2l'C. 0 = 107" in the room- The dehumidifie r' shown iir

Fig. P 12.105, is a refrigeration cycle in which air flor'ving over the evaporator

cools such that liquid water drops out, and the air continues flowing over the

condenser. For an air flow rate of 0.1 kg/s the unit requires 1 .4 kW input to a

motor driving a fan and the compressor and it has a coefficient of performance, p =

Q_iW. = 2.0. Find the state of the air as it refurns to the room and the compressor

work input.
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