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Fig.1 Thermodynamic process of SC system
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Fig.2 Temperature-entropy diagram for air in SC systems
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Fig.2 Relative static pressure distribution at a height

of 1m inside the collector
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Fig.4 Cycle efficiencies of the SC prototype in Spain
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Fig.5 Cycle efficiencies of an MW-graded SC system
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Fig.6 Cycle efficiencies of large-scale 5C systems
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ANALYSIS ON THE THERMODEYNAMIC PERFORMANCE OF THE
SOLAR CHINMEY POWER GENERATION SYSTEMS

Zhou Zhou' , Ming Tingzhenl’2 , Pan Yuan®’, Liu Wei', Huang Suyi] ‘
(1. School of Energy and Power Engineering, Huazhong University of Science and Technology, Wuhan 430074, China;
2. College of Electrical and Electronic Engeering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: Theoretical analysis is made on the air flow through various parts of a solar chimney power generation system
and a thermodynamic cycle starting from the collector inlet, passing through collector and chimney outlet, and finally
back to the collector inlet from the environment is established. Later, numerical models for ideal and actual cycle effi-
ciencies are also established. The research results shows that the Brayton cycle efficiency, ideal cycle efficiency and actu-
al efficiency of standard Brayton cycle corresponding to the large scale solar chimney power generation systems are 35% ,
10%-25% and 0.9%-2.0% . The results give a theoretical guidance to the commercial application of solar chimney
power generation systems.,

Keywords: solar chimney power generation; collector; chimney; Brayton cycle; thermal efficiency



