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Heat Transfer Capacity Analysis of Heat Exchanger in Isovolumetric
Regenerative Process of Stirling Cycle

WU Teng-ma' ,ZHOU Qiao-gen”, TANG Qi-sheng” , FAN Kai'
(1. Shanghai Advanced Research Institute of CAS,Shanghai,China,Post Code 201204 ;
2. Shanghai Institute of Applied Physics of CAS,Shanghai, China, Post Code:201800)

Abstract: In order to study the influence of heat exchange process of regenerator in Stirling cycle on sys-
tem performance ,the isothermal heat transfer process model of cylinder was established. Taking the ideal
gas with the volume of 1 L and initial pressure of 500 kPa as the working medium, the effects of the cycled
working medium in isovolumetric regenerative process on the parameters and components of the system
were calculated and analyzed. The results show that system pressure increases when the working medium
is heated from 303 K to 973 K in the isovolumetric endothermic process. The densities of working medium
in compression chamber and expansion chamber increase from 5.75 g/m’ and 1.75 g/m’ to 18.5 g/m’
and 5.75 g/m’ respectively ,which cause the heat released from the compression chamber and expansion
chamber to be 364 ] and 824 ] respectively. Before and after the isovolumetric endothermic process, the
quantity of heat exchange in regenerator is enthalpy difference of working medium rather than internal en-
ergy difference.
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Fig. 2 The ideal regenerative process in Stirling cycle
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