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EXAMPLE 9-5 The Simple Ideal Brayton Cycle

A gas-turbine power plant operating on an ideal Brayton cycle has a pressure
ratio of 8. The gas temperature is 300 K at the compressor inlet and 1300 K
at the turbine inlet. Utilizing the air-standard assumptions, determine (a) the

gas temperature at the exits of the compressor and the turbine, (b) the back
work ratio, and (c) the thermal efficiency.

Solution A power plant operating on the ideal Brayton cycle is considered.
The compressor and turbine exit temperatures, back work ratio, and the ther-
mal efficiency are to be determined.

Assumptions 1 Steady operating conditions exist. 2 The air-standard assump-
tions are applicable. 3 Kinetic and potential energy changes are negligible.
4 The variation of specific heats with temperature is to be considered.
Analysis The T-s diagram of the ideal Brayton cycle described is shown in
Fig. 9-35. We note that the components involved in the Brayton cycle are
steady-flow devices.

(a) The air temperatures at the compressor and turbine exits are determined
from isentropic relations:

Adinbakic pe. L-1
Y VA
N = 17((}x<_|'7,*'ﬂ>
o Lxroas( B4 =~ 20 )
(ZJ\’\/JM‘,\/ = 1$<Cb (&—5%‘—]"\48\ -\21 Pg\

Thermo class Page 3



— a9 KD

- = .‘_3_. ! - | g
fz\)\'\,u,;w = 15469 CR)U[)“_]LVXB -E‘ bl\) \ \
= hig

(—OUM: 340 kL2

_ M 040
2 Qv 79T

9.29  Airenters the compressor of an ideal air-standard Brayton

cycle at 100 kPa, 300 K, with a volumetric flow rate of 5 m7s.
The turbine inlet temperature is

1400 K. For compressor pres-
sure ratios ranging from{2 to 20, piyt  —s 10

the thermal efficiency of the cycle. —
(b the back work ratio.

(¢) the net power developed, in KW.

= UF RT'/P) = 0287 x>
MG @ — ) :‘5‘%)'0%4)@‘\@”5:’“"'3) -
= 47F30 kW
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