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2023 4F 8 /] ADVANCES IN NEW AND RENEWABLE ENERGY Aug. 2023

XEHS: 2095-560X (2023 ) 04-0295-08
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(1. WIR2: Wil W RE IR Sk h A S0 =, B 310027;
2. WK BRI AOE SR 2 EE NS, Bt 310027)

O OIS (PEM ) EIEAPERR, £ —EMRIZ&M T, i3 Comsol Multiphysics R4 11IFH
Pl —Fh I T G AT 5 Y PEM HEL AR FHAR IS eI, X HEARIE R CFATiss . s ) xHkz
FREIBA TR () B A L F R . IR ERAR R P B Fn 2 AL E (PTL) BRI R A2, X8
RIS RS TR . D BLAS SRR, BB ekt MR et . FIPATIRAAE L, A AR 1 i i P R
5249 0.05 V, RERACF-HEIREEREARLY 5.6 K, PTL MR TFIASREEIEANL 13.9%, TREIREEASH] 60%, [FAT
PRITK IR A T 5 BE A BEXT PEM HEL A MR BEAGSE MR B AU A 5 IR T FL A R R SRR 28
PRUZZS BRI TTRENE, 125 T ST AR e .

X921 JiY; PEM HLMAE; AfFR R, BEEMORE; ARRESE

FESES: TKI1 XRAFRERD: A DOI: 10.3969/j.issn.2095-560X.2023.04.001

Simulation Study on the Effect of Spiral Flow Field Design on the
Performance of PEM Electrolytic Cells

MU Rui'?, MA Xiaofeng?, WENG Wubin?, HE Yong'?, WANG Zhihua'->

(1. Key Laboratory of Clean Energy and Carbon Neutrality of Zhejiang Province, Zhejiang University, Hangzhou 310027, China;
2. State Key Laboratory of Clean Energy Ultilization, Zhejiang University, Hangzhou 310027, China)

Abstract: In order to improve the performance of proton exchange membrane (PEM) electrolysis cell, a PEM anode spiral
flow field based on avoiding corner design considerations was designed and simulated by Comsol Multiphysics software
under certain assumptions. The effects of different configurations of flow fields (parallel flow field and serpentine flow field)
on the electrolysis voltage, average temperature of membrane electrode, and average oxygen mass fraction of porous
transport layer (PTL) when achieving stable operation were compared. The sizes of the new flow field were also optimized.
The results indicated that the new spiral flow field has the best performance. Compared with the parallel flow field, the
electrolysis voltage of the electrolytic cell decreased by about 0.05 V, the average temperature of the membrane electrode
assembly decreased by about 5.6 K, and the average oxygen mass fraction in the PTL decreased by about 13.9%, with a
decrease of up to 60%. At the same time, the influence of the width and height of the flow channel in the spiral flow field on
the effects of PEM electrolysis cell was explored. The new spiral flow field reduces the contents of oxygen bubbles blocking
the gaps in the diffusion layer and electrolytic voltage, and improves the stability of the electrolytic cell operation.

Keywords: flow field; PEM electrolysis cells; electrolytic voltage; membrane electrode temperature; oxygen mass fraction

0 5 = T & A NGOG . B sS4 il ( proton
exchange membrane, PEM ) H, i 7K il & H AR A HE T
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ik HAR i s AL T, SGM R H—48 &k e, 5l ALY B A AR L ShAS e R R B

* WFSHEA: 2023-05-22 f&ITHHEA: 2023-06-11
HEWB: P EEARRLSS 285 B (2022ZFTH004 )
+ BEEHE: T8L, E-mail: wangzh@zju.edu.cn
SIS Bhi, Dbekk, HROR, % BIERAIRITXT PEM s MRS BT[], Braelist e, 2023, 11(4): 295-302.
Citation: MU Rui, MA Xiaofeng, WENG Wubin, et al. Simulation study on the effect of spiral flow field design on the performance of PEM electrolytic
cells[J]. Advances in new and renewable energy, 2023, 11(4): 295-302.
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