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9-88 An aircraft engine operates on a simple ideal Brayton ?L
cycle with a pressure ratio of 10. Heat is added to the cycle — =10
at a rate of 500 kW; air passes through the engine at a rate P‘

of 1 kg/s; and the air at the beginning of the compression
is at 70 kPa and 0°C. Determine the power produced by this
engine and its thermal efficiency. Use constant specific heats
at room temperature.
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9-99 A gas turbine for an automobile is designed with a
regenerator. Air enters the compressor of this engine at 100 kPa
and 30°C. The compressor pressure ratio is 10; the maximum
cycle temperature is 800°C; and the cold air stream leaves the
regenerator 10°C cooler than the hot air stream at the inlet of
the regenerator. Assuming both the compressor and the tur-
bine to be isentropic, determine the rates of heat addition and
rejection for this cycle when it produces 115 kW. Use con-
stant specific heats at room temperature. Answers: 258 kW,
143 kW
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9-107 A Brayton cycle with regeneration using air as the
working fluid has a pressure ratio of 7. The minimum and max-
imum temperatures in the cycle are 310 and 1150 K. Assuming
an isentropic efficiency of 75 percent for the compressor and
82 percent for the turbine and an effectiveness of 65 percent
for the regenerator, determine (a) the air temperature at the tur-
bine exit, (b) the net work output, and (c¢) the thermal efficiency.
Answers: (a) 783 K, (b) 108 kJ/kg, (c) 22.5 percent
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9-119 Consider a regenerative gas-turbine power plant with .= .\ﬁ =3

two stages of compression and two stages of expansion. The P b
overall pressure ratio of the cycle is 9. The air enters each P P 7, ?8
stage of the compressor at 300 K and each stage of the tur- St -3 - .b 0

bine at 1200 K. Accounting for the variation of specific heats ‘P' 'P3 'P:', Pa
with temperature, determine the minimum mass flow rate of
air needed to develop a net power output of 110 MW.
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9-121 Consider an ideal gas-turbine cycle with two stages

of compression and two stages of expansion. The pressure

ratio across each stage of the compressor and turbine is 3. rP= 3
The air enters each stage of the compressor at 300 K and

each stage of the turbine at 1200 K. Determine the back work

ratio and the thermal efficiency of the cycle, assuming

(a) no regenerator is used and (b) a regenerator with 75 percent

effectiveness is used. Use variable specific heats.
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