54% T #AHAE Vol54  No.7
2025 4 7 A THERMAL POWER GENERATION Jul. 2025

DOI:10.19666/j.rlfd.202410227

T B i I8 4 A 21 45 468 e R = F ALK
BARBBEAMERGE G

RARHM, 2448, # F, W—W, =W, FHEAT,

(HR#HTHRILARNS], kG H 710054)

L4 E] RersEréde (LBE) H5RIERF Ak (S-COp) Z 16y F 3t T i sh £t A%
RAAWABEAAETEZEL, BdffaEmuk, sigTAR, A, SA, ZA 4 #IL
AR AR 18 ¢ #’Jfl’ﬁ]%ﬁ&#&i\ﬁ&#ﬁ% (printed circuit heat exchanger, PCHE) # 4 # 58,
LHREAY, B-HE mmmmiﬁﬂw |# T8, B8 PCHE &9 # Mg 4 2 2K -F 35 A A m
9 26.2 1%, /(Ji./t#‘*'fm' VRE LM ST, T EKT T RREAMiRE &4 PCHE éﬁ’%**hf
ﬁ%éﬁ%ﬁ ° /0%7»*(5);] k]ﬁﬁ—_muk*ﬂkb Z ﬁ—_muk\ S A oruk’]zﬂ:ﬁj—ﬁ—_omk%’}ﬁ%#“ HK
2 7 23.3%. 22.2%#= 10.6%, SR ABARSHRE T 1.48 15, 1.68 1242 1.44 1%, xktﬁl‘
3T S A MR Z RS 20%08F ) PCHE #9ah A5t ht, b BLi81E 69 T 47 -Ffred ) kA2
LM ORI, REREEMK £ 2 F, AT XL R A KA LBE/S-CO, #ﬁ&ﬁ&é&uﬁ#ﬂ%’f
R, HRSG T —REEREFANRAEELA/TFE L,

(X $ 8] fphleRmieihs; iR A, REBREE; RIKHFHE

[SIAARSHER ] kAT, 4%, HE, ¥ FRAEEMTBER-RER AR RARZRAMREOHT R[] KA KXY,
2025, 54(7): 135-143. NI Yike, LI Hongzhi, YANG Yu, et al. Effect of different flow channel structures on heat transfer
performance of lead-bismuth eutectic-supercritical carbon dioxide heat exchangers[J]. Thermal Power Generation, 2025, 54(7):
135-143.

Effect of different flow channel structures on heat transfer performance of
lead-bismuth eutectic-supercritical carbon dioxide heat exchangers

NI Yike, LI Hongzhi, YANG Yu, ZHANG Yifan, WU Shuaishuai, HAN Yuhang, WU Jiarong

(Xi’an Thermal Power Research Institute Co., Ltd., Xi’an 710054, China)

Abstract: Improving the heat transfer efficiency between liquid lead-bismuth eutectic (LBE) and supercritical
carbon dioxide (S-COy) is of great significance for advancing the development of advanced nuclear energy
systems. The heat transfer performance of printed circuit heat exchangers (PCHE) with different channel
structures (straight shaped, wing-shaped, S-shaped and Z-shaped) is investigated through numerical simulation.
The results show that the thermal resistance on cold side of the heat exchanger is significantly higher than that on
the hot side, with the average heat transfer coefficient of the hot side in straight-channel PCHE being 26.2 times
that of the cold side. Under the condition of a fixed hot-side channel structure, the effects of different cold-side
channel structures on PCHE heat transfer performance are explored. The results indicate that, compared with
straight channels, the heat transfer of Z-shaped, S-shaped and wing-shaped channels increases by 23.3%, 22.2%,
and 10.6%, respectively, while the specific pumping power improves by 1.48 times, 1.68 times, and 1.44 times,
respectively. In addition, the dynamic performance of different PCHE designs when the cold-side flow rate
increases by 20% is compared, revealing that the straight-channel PCHE has the shortest rebalancing time. The
pressure drop loss is more significant than the improvement in heat transfer. These findings provide theoretical
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guidance for optimizing the design of LBE/S-CO; heat exchangers and contribute to enhancing the thermal

efficiency of next-generation nuclear energy systems.

Key words: PCHE; S-COy; LBE; thermal hydraulic characteristics
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