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10-18E A steam Rankine cycle operates between the
pressure limits of 1500 psia in the boiler and 2 psia in

the condenser. The turbine inlet temperature is 800°F. The ?7—; 90“7.
turbine isentropic efficiency is 90 percent, the pump losses
are negligible, and the cycle is sized to produce 2500 kW of P = 2500 ’C\‘J

power. Calculate the mass flow rate through the boiler, the
power produced by the turbine, the rate of heat supply in the
boiler, and the thermal efficiency.
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10-25 A binary geothermal power plant uses

mal water at 160°C as the heat source. The cycle operates
on the simple Rankine cycle with isobutane as the working
fluid. Heat is transferred to the cycle by a heat exchanger
in which geothermal liquid water enters at 160°C at a rate
of 5559 kg/s and leaves at 90°C. Isobutane enters the
turbine at 3.25 MPa and 147°C at a rate of 305.6 kg/s, and
leaves at 79.5°C and 410 kPa. Isobutane is condensed in an
air-cooled condenser and pumped to the heat exchanger pres-
sure. Assuming the pump to have an isentropic efficiency of
90 percent, determine (a) the isentropic efficiency of the tur-
bine, (b) the net power output of the plant, and (c) the ther-

mal efficiency of the cycle. The properties of isobutane may
be obtained from EES.
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10-34 Consider a steam power plant that operates on the ? A
ideal reheat Rankine cycle. The plant maintains the boiler at v 3
N

5000 kPa, the reheat section at 1200 kPa, and the condenser >
at 20 kPa. The mixture quality at the exit of both turbines
is 96 percent. Determine the temperature at the inlet of each
turbine and the cycle’s thermal efficiency. Answers: 327°C, 4
481°C, 35.0 percent N Y
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10-48 Consider a steam power plant that operates on the h e
ideal regenerative Rankine cycle with a closed feedwater %

heater as shown in the figure. The plant maintains the turbine
inlet at 3000 kPa and 350°C; and operates the condenser at
20 kPa. Steam is extracted at 1000 kPa to serve the closed
feedwater heater, which discharges into the condenser after
being throttled to condenser pressure. Calculate the work pro- \\l
duced by the turbine, the work consumed by the pump, and 4
the heat supply in the boiler for this cycle per unit of boiler y

flow rate. Answers: 741 kl/kg, 3.0 kl/kg, 2353 kl/kg o
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10-53 ( . Consider an ideal steam regenerative Rankine

<€ cycle with two feedwater heaters, one closed
and one open. Steam enters the turbine at 10 MPa and 600°C
and exhausts to the condenser at 10 kPa. Steam is extracted
from the turbine at 1.2 MPa for the closed feedwater heater
and at 0.6 MPa for the open one. The feedwater is heated to
the condensation temperature of the extracted steam in the
closed feedwater heater. The extracted steam leaves the
closed feedwater heater as a saturated liquid, which is subse-
quently throttled to the open feedwater heater. Show the cycle
on a 7T-s diagram with respect to saturation lines, and deter-
mine (a) the mass flow rate of steam through the boiler for a
net power output of 400 MW and (b) the thermal efficiency
of the cycle.
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