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Design and Performance Simulation of Involute Cluster
Pipe Type Heat Absorber for Solar Stirling—engine
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( Engineering Research Center for Advanced Mine Equipment of Ministry of Education,

Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract; For a pipe—type direct—illumination solar receiver of stirling—engine, the quantitative design formula
of the heat transfer length and pipe number of the heating pipe cluster based on the basic input heat and the
optimal length—diameter ratio was obtained based on isothermal analysis method and turbulent forced heat transfer
theory. This method was the trade —off between flow volume of heat pipe cluster, flow resistance loss of the
working fluid and the heat transfer capacity of heat pipe cluster. A new equation of curve of the spatial position of
heat pipe cluster was constructed for the purpose of improving the characteristics of light and heat conversion. The
three—dimensional model of the heat pipe clusters whose effective power equals 1 kW was established and the
flow and heat transfer characteristics of heat pipe clusters was analyzed by Fluent simulation. The results are as

follows : the number of heat pipe is 28 required by 1kW effective power heat pipe—type solar receiver and the
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length of single heat pipe is 31 ¢m; the secondary flow phenomenon of working fluid is not easy to produce due to
the involute heat pipe structure and pressure drop of working fluid in bending parts of heat pipe is decreased; the
temperature distribution of heat pipe wall is relatively uniform.

Keywords: Solar Stirling—engine ; involute heat pipe; direct—illumination solar receicver; flow and heat transfer
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