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Figure 1 (Color online) Schematic diagram of adaptive flow path
regenerator.
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Figure S (Color online) Schematic diagram of supercritical CO,-He regenerator test system.
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Experimental study on adaptive flow path regenerator based on
supercritical CO,-He

CHENG WenLong, LIU ShiYi & ZHAO Rui

Department of Thermal Science and Energy Engineering, University of Science and Technology of China, Hefei 230027, China

A regenerator is the key unit in a supercritical CO, (S-CO,) Brayton cycle, and its performance shows significant influence on the
cycle efficiency. Previous studies indicated that an adaptive flow path regenerator (AFPR) could improve the thermal and flow
performance of an S-CO, regenerator. Therefore, for the supercritical mixture of CO, and He, this study proposed an experiment to
investigate the performance of an AFPR and performed a comparative study between a conventional flow path regenerator (CFPR)
and an AFPR using S-CO,. The heat transfer rate of the AFPR with different mass fractions of S-CO, and He was determined, and the
effect of the proportion of He on the AFPR performance was summarized by analyzing the mean heat transfer rate, effectiveness, and
change in pressure drop at the high-pressure side. The experimental results showed that the pressure drop in the AFPR using CO,-He
reduced by 40% compared with that in the CFPR. Moreover, under a higher flow rate than that of the CFPR, the heat transfer rate of
the AFPR improved and the effectiveness increased by 1%. Furthermore, compared with the AFPR using S-CO,, the AFPR using S-
CO,-He showed a lower pressure drop. However, its mean heat transfer rate and effectiveness decreased. As a result, the flow and
heat transfer performance can be improved by the AFPR using S-CO,-He; this can serve as the theoretical and practical base for the
design of supercritical systems.

S-CO, Brayton cycle, super critical CO,-He, AFPR, pressure drop, effectiveness
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