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Abstract: The output and heat consumption of the gas-steam combined cycle cogeneration units are affected by ambient
temperature and operating parameters. To have a better understanding on the thermodynamic property of cogeneration u-
nits, and provide a sound theoretical and data basis for the optimized operation, taking a GE 6F gas turbine as the re-
search object, effects of ambient temperature and load ratio on the performance of gas turbines are analyzed. The study re-
sults show that with the increase of ambient temperature, the power output and efficiency of gas turbine decreases greatly,
and so does the combined cycle output. At full load, due to the influence of bottom cycle, there is an optimum ambient
temperature for maximized combined cycle efficiency. The fluctuation of gas turbine load ratio will impact the peak load
regulating capacity of cogeneration units. With the increase of heat supply, the combined cycle power output shows a line-
ar decrease and a critical heating value, which means load ratio of gas turbine anticorrelated with the efficiency of com-
bined cycle.
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Tab.1 Main performance parameters of 6F. 01 gas turbine
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Fig.1 Flow chart of a gas-steam combined cycle

thermodynamic system
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Fig.2 Trend of gas turbine power output changing

with ambient temperature

40 - —8— 100% i %
—o— 75% i

38k —A— 50% Wﬁi

s 36F -_-\'\‘\_\-

B M

=

#® 32r

v

¥ 30
gl \
26 Il Il Il Il I
-0 0 10 20 30 40

gL/ C
B3 MIBVBEMAEREZLE

Fig.3 Trend of gas turbine efficiency changing

with ambient temperature
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Fig.4 Trend of steam turbine power output changing
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with ambient temperature
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Fig.5 Trend of combined cycle power output changing

with ambient temperature
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Fig.6 Trend of combined cycle efficiency changing

EAEFR R %

with ambient temperature
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Fig.7 The influence of varied gas turbine loads on

the output under heating condition
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Fig.8 The influence of varied gas turbine loads on the

efficiency under heating condition
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