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Fig.1 A schematic diagram of the pin-array stack
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Fig.2 Cross-section entropy generation rate distribution
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Analysis of entropy generation rate in pin-array stack

YANG Zhi-chun' , WU Feng’, YU Shi-cheng’
(1 Navy Representative Office of 438 Factory, Wuhan 430064, China;
2 School of Science, Wuhan Institute of Technology, Wuhan 430074, China)

Abstract: The stack is the key element of thermoacoustic engines, and pin-array stack has excellent
performance compared with other stack geometries. In the case of parameters optimization of pin-array stack, a
minimum entropy generation rate optimization model was established to study parametric optimization of stack
based on irreversibility. Based on the analysis of the thermodynamic irreversibilities produced by heat transfer
and viscous dissipation, the theoretical study and the numerical calculation on entropy generation rate in pin-
array stack with the oscillating working gas have been done. Cross-section entropy generation rate distribution
and cross-section average entropy generation rate were obtained, the variation law of entropy generation rate in
different cross-section of pin-array stack was analyzed, and effect of temperature gradient on cross-section
average entropy generation rate was studied. For the fixed characteristic dimension and the minimum cross-
section average entropy generation rate, the optimization frequency and the optimization impedance ratio were
obtained.

Key words: entropy generation rate; optimization frequency; pin-array stack ; thermoacoustic; irreversibility
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