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Power output and efficiency of irreversible regenerative
Stirling heat engine using generalized Redlich-Kwong
gas as the working substance®
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Abstract
Performance of a generalized Redlich-Kwong gas Stirling heat engine is investigated, in which the multi-
irreversibilities including thermal resistance, regenerative and heat leak losses are taken into account. General expressions
for power output and efficiency of the Stirling heat engine are derived, and effects of the nonperfect regeneration and
some important performance parameters such as the volume ratio and the temperature ratio are analyzed and discussed.
Moreover, it is shown that the efficiency of the gas Stirling heat engine with perfect regeneration and no heat leak can

reach that of the Carnot heat engine.

Keywords: generalized Redlich-Kwong gas, Stirling heat engine, power output, efficiency

PACS: 05.70.Ce, 51.30.+i, 47.27.Te DOI: 10.7498/aps.63.170508

* Project supported by the Natural Science Foundation of Fujian Province, China (Grant No. 2013J01016), and the Special
Foundation for Young Scientists of Quanzhou Normal University, China (Grant No. 201330).

1 Corresponding author. E-mail: syzhengl37@Q163.com

170508-8


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.63.170508

	1引 言
	2以广义Redlich-Kwong气体为工质的斯特林热机循环模型
	Fig 1

	3不同i参数下的气体斯特林热机循环的输出功率和效率
	4数值计算
	4.1 输出功率和效率随循环体积比y的变化关系
	Table 1
	Fig 2
	Fig 3
	Fig 4

	4.2 输出功率和效率随工质高低温比x的变化关系
	Fig 5
	Fig 6
	Fig 7
	Table 2

	4.3 效率随热漏系数kL的变化关系
	Fig 8


	5结 论
	References
	Abstract

