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(coal-fired) power generation system
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Fig. 3 Back-pressure variation with frontal velocity of

air and load
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Table 2 Thermal performance comparison between original

units and solar aided direct air-cooled power generation system
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BACK-PRESSURE SENSITIVITY ANALYSIS AND OPTIMIZATION OF A
SOLAR AIDED DIRECT AIR-COOLED POWER
GENERATION SYSTEM

Hou Hongjuan, Song Jia, Xu Zhang, Liang Mingyu, Wang Lu, Yang Yongping
(National Thermal Power Engineering & Technology Research Center, North China Electric Power University,
Beijing 102206, China)

Abstract: A solar aided direct air-cooled (coal-fired) power generation system model has been built based on the first
law of thermodynamics, 17-NTU method and the characteristics of key components. A parabolic trough solar field aided
600 MW direct air-cooled power generation system has been investigated as a case study. The effect of DNI, frontal
velocity of air and ambient temperature on back-pressure has been analyzed under different load conditions. The results
showed that, the back-pressure increases with the introduction of solar energy, but the growth rate is not big. The back-
pressure increases with the increasing DNI or the ambient temperatures, and decreases with the increasing frontal
velocity of air within a certain range. Besides, based on analysis mentioned above, the back-pressure has been optimized
to maximize the net power of the steam turbine, and the optimized back- pressures under different DNI, ambient
temperature, and loads have been obtained. The result showsed that DNI has a smaller influence on the back-pressure
optimization than frontal velocity of air or ambient temperature.

Keywords: solar energy; system integration; coal-fired power plants; system optimization



