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Abstract

Water management is one of the key issues to be solved in proton exchange membrane fuel cells
(PEMFCs), a three-dimensional two-phase mathematical model was established, and the VOF me-
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thod was used to study the transport of liquid water in the serpentine channel. The influence of
the baffle shape on the gas-liquid two-phase flow in the channel is analyzed, and the results show
that the wave-shaped baffle is more conducive to the transmission of liquid water, and the liquid
water has a faster transmission rate than the traditional serpentine channel; the influence of the
contact angle of the inner wall of the wave-shaped baffle channel and the size and number of
droplets on the transport of liquid water was further analyzed. The results show that when the
contact angle between the wall surface of the gas diffusion layer (GDL) and the bottom surface of
the channel is 150°, and the contact angle of the sidewall surface of the flow channel is 70°; the
water removal effect is the best, and it can make the droplets detach from the GDL, prevent the
droplets from clogging the GDL, and facilitate the diffusion of the reactants into the GDL.
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1. 53|

PEMFC &S SR AR Z (Bl k2 e =R L RE I 25 B . IR % (IR S SR LT ZHEK
SR AU PEMFC BN —FPRIAT . IS VE R 8 R BRBER, BRI 2R R 4% B B s R B 1T 1 = HE
IR Z — o HKE A mitE A8 PEMFC TG ™ IR BkiR, T PEMFC i TAEREEMKT 100°C, AfrLA
WAKRATRER, HHESBREET, 2/ EHEZHIAK, TReaE%E CL (RE), Nk M
VIl 2 AR RE T, & R FE R A e R B, AT S Ok FR i PR RE AR 22 1] [2] [3] [4]. L, ¥
T8 PR 7K 1) 25 B2 PR TR Bt M R 1) oG B

SR, BT AT AR BRI, H RTS8 TAEA Rl it R LIS AT T 1) PEMFC it 1 9 AH VA
3, IRMEIRIFIE KRR BOR GDL (KA U2 KBRS BE 5, AT F2 o i & ks VOF 1
RUSKW 5T PEMFC JiiE N P ARIR SN REE, o] AR GF s $2 AR 7] 73 S [5]. i H, Le Z8[6]K ¥ VOF J7
UGS RS I 45 R & BT, RS T VAR AT SR

Hou Z£[7]41 Ferreira Z5[8] ] VOF J5 i 6HiKiE PEMFC AR ME AR EAT T A BEAL, BFE 7 1A
PHARIETE P SR KRR, FRak— 20 0 AT 1 B TR B2 i A 5 T A K S BRI RE I, 45 SR 3 W i /K P B T
ARIFERK. Kang Z5[91K H B 2 FLZ I 24 = 400k it B AR MR, XF 22 XA PEMFC it 1
BARENS AT T, SRR, ERXMYPIRRE R, WSKEREET N =AM, A
FARRE £ I A K S I 5 . Peng 25[10]% ] VOF M7 BRER Sh 2SI, JEREAR RRH L IBIZ AT 2%
PE R HIUE AR S0 A5 A 5] i FLRE L HEAT T BUEAL . Song ZE[11]%F PEMFC W 318 P i ) 11 2433047
THUET T, SERRI, L R 88 SR K BB K B A DU LY, TR e TR AL R BRI 40 e SR K
P T T R R T 350 4 ) 0 7K M e 4 S Y VR A D T DA i PR K R o BRHE RN 7 A [12]38 . FLUENT
A VOF Bl 7 kL s it S BUZ R TR T . BTE S Ais iy, SRR, WAy 8%
THIB2 i Ffy BN 1A T4 2 AT U E U2 SR H VR R 25 . Jo ZF[13]5RH VOF J5 il 1 A /K TE I8
T AL RIS REE, BT T GDL 2R 1H -5 H Aol B fid £ 6 T8I YA KB 2 . Qin S5[14]%
F VOF A5 88 %5 i 18 HH [A] 4 S /K AR IR IR Bl 18 O B A FEREAT T BB RT 7T, 45 RFRH, JAUIE P (30 ] LA
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2.1 JLEE
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Figure 1. Model structure (a) Wave; (b) Semicircle; (c) Rectangle; (d) Conven-
tional runner
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2.22. W REHE

TR 1 SR FH T B S0 103 S 4, 3 By 4 mes ™2, 338 HE 1 /7 HE T, T FE 754 101,325 Pa,
JITA B TH 341K FH TG R B TR 2 A o AR5 ) 5 R ISR AR I T FE AT ISR A 25, 2 AU R FH 2
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3. HEREITR

BOHRIE WS KI5 B — SO AN TTEI 5 18— J7 TR WA /K AR TE A AL fndk =, 7K A A i
R, JEIE A RS 7K A 4 B I TRLRRE , A KR A T LR it/ s 53— J7 i /& GDL SRR /K 525,
KM FE GDL 3R, PRGBS GDL §7H,  FRARHEALZ A S EE AL 2 B Y S
P RAGETE A, MR YERE . D8 THEFC PEMFC SETEURIE AR A K KAT N, 20 VRIS
W T PE FEARRAR B 2 iy AR K/ B R E RS KIS i se ), BARBEE IR 1 .

Table 1. Simulation conditions of different cases

F 1 TRIRGIKEMSFESE

X - Bl falr e sl e
EX0] EELIFI2 N DL O — 242/ mm TR
1 pREL 120 70 70 0.4 1

2 " 120 70 70 0.4 1

3 F AT 120 70 70 0.4 1

4 WIRTE 120 70 70 0.4 1

5 WIRTE 30 70 70 0.4 1

6 WIRTE 70 70 70 0.4 1

7 WIRTE 150 70 70 0.4 1

8 WIRTE 150 150 30 0.4 1

9 WIRTE 150 150 70 0.4 1

10 WIRTE 150 150 150 0.4 1

11 WIRTE 150 150 70 0.6 1

12 WIRTE 150 150 70 0.4 3

m
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Figure 2. Velocity field in the flow channel (a) without baf-

fle; (b) with baffle
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Figure 3. Liquid water removal process of baffles of different shapes

B 3. FRIFSIRIERE RSk KRR T2

300

~~~~~~ %43
— Fil4

JE 1% /Pa

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08

Fif 18] /s

Figure 4. Pressure drop in the flow channel of baffles with different shapes
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Figure 5. Liquid water removal process with different GDL wall surface contact angles
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Figure 6. Liquid water removal process with different contact angles of the
sidewall surface of the flow channel
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Figure 7. Liquid water removal process with different droplet
sizes and numbers
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