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Fig. 1 Three kinds of flow field models in proton exchange membrane fuel cell

A, The single serpentine flow ficld; B. The interdigitated flow field; C. The mixed flow ficld
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Tab. 1 The model dimensions and mesh numbers in proten exchange membrane fuel cell

The single serpentineMesh The interdigitated Mesh The mixed™Mesh cell
Parameter B!

cell number eell number number

Cathode flow field‘mm* | T3R5 198/723 197/1653

Cathode GDL/mm? 137 18/5343 137 18/5167 137.18/5153

Cathode catalyst layer/mm’ 18.05/22326 18.05/22344 18.05/23280

Proton exchange membrane mm’* 36, 1/23158 36,1/23311 36.1/23243

Annle catalyst layer/mm® 18.05/22325 18.0522344 18.05/23280

Anode GDL mm’ 137.18/5343 137 18/5167 137.18/5153

Anode flow field/mm’ 1T6ES 198/T13 197/1653

T EERENSY
Tab, 2 The simulated parameters of the model
Parameter Value Parameter Walue

Effective battery arca’mm” inl Anode inlet flow veloeity/{m=s") 0.2
Channel height/mm 1 Cathode inlet flow velocityi{m-s") 0.5
Channel width/mm 1 Oxygen reference concentration{maol - m™) 40,88
Rib width/mm 1 Hydrogen reference concentration/{mol »m*} 4(.88
GDL width'mm 038 Membrane conductivity/(S-m") 9.825
Porous electrode thickness'mm (.05 Heat transfer coeflicient{ W -m*+ K"} a0
Membrane thicknessmm 0.l External temperamre/k 208.15
GDL porosity 0.5 Reference pressure/Pa LO1 = 10
GDL permeability/mm’ [HEFRN Cell temperamre/K 34315
GDL electric conductivity(S-m') 222 Cell voltage/V 0.9

110000

Oog2/12



=R OEY gooooooooooooooooa
(:_a qJ@;ﬁﬁE':)IEm O O O www.china-nengyuan.com/tech/166311.html
= china-nengyuan .com 000000

googobooboboboboobooboboboboobooboobobboobooboobobboboo
gooobooobooboboboboobooboobobboobooboobooboboboo

20000

oo 3/12



oY gooooooooooooooooa
@ I:p@ﬁﬁﬂhlrm 0O O O www.china-nengyuan.com/tech/166311.html

chlna—nengyuan .com O000oo

21 HofRERIE
VieprC) = V(J)+ S (D
RK(F,ce AZFIEREB(EEN),p AIREY
BZE (kg m?) ;0 ARKAEIEFIKEE (m-s');
CCARFARD i REAR (kmol-m?);J A &
ME(kg-m?s"); S ABRSTHRERT(TTEN).
22 HERFIE
V (gpvv)=e V p+V (gu™ Vo) + S, (2)
KW, e WEFILZB(EEN);p AREW
MZE (kg-m?) ;0 ARBHRIEREEE (m-s');
p ARBEBES(P);u” ABMMEFR K (Pa+s);S,
ANERT(FTER).
23 EEMRIE
V (epv)=Sn (3
X Q) R ecABIARM,p AREMNER
(kg-m?) ;v jlun.ﬁsﬂ{];ﬂ:ﬂE;ﬁ'fzk BE(m-s");S, A
BRERI(TE
24 fEJEE%'JJ’j'E
V@uCT) =V (k" VT)+5S; 4)
K@, p ABREVHNEE (kg-m?) ;v AR
ARAEFRAKIE B (m-s");C, W FELHAT(J kg'-K");
THRE (K):;F" AARERAB(W-m”-K"); S
HEEBIRT(LENRN).
2.5 AXRAEEEFE
g = hA(tu - ta ) (5)
_Q(S)':F' SARTEBW);h A REERREY
(W m K' ,A j]"_JUIMZK*%ﬁﬂH’]En:EE*
%IE%E%%%E}EE(K):&izhm‘flitmf“(!(
2.6 BHFRLNE)/1F Butler-Volmer 7572

( o | [ % %)

Sa=Jaget Co | l.e T | (6)
Co, " af Ak

Sc_J' of ( ) [.e RT ™ e RT || (7)

"(‘.(6)*!1(7)'4‘ n ABUERE(V); j« ASFE
ERRBBEREE(A-m?); C.CuPEA 1A
MR EBEE/RIRE (kg-mol - m™) i AR WS FHE
RIRE (kg-mol-m?);y ARERHE (XEHN);a
HEERH(LER), THRFH a c 73 RTHER
A0 BA AR5,

oo 4/12



EIJ SR Ok gooooooooooooooooa
(:_ﬁ) Eﬁﬁﬂt)ﬁm O O O www.china-nengyuan.com/tech/166311.html
= china-nengyuan .com ooooon

g_vogoo

o oogooo

oo0ooboobobo3ggoboPEMFCOODOODODDOODOODOOD20000D0O0ODODDOODOO
goooooobooboboooboogesvOUboooobooobuobob20booboobobobooboobo
gboooboobooobobooboobooboooboobooboobobobobooboobobobooboo
gooo

V eellip=065 Surface Molar concentration (molm™) V celli&=0.65 Surface: Molar concentration (molm™)
A 52 F % e
1B 8
& (4]
A _ B _ .
b ] 5
T i i
-
3 3
3 e —— 2
y ! ¥
X =X
w130 Yoo
WV ocelle)065 Surface: Molar concentration (imel-m™)
F Ak
|8
o r-}
L4
'-h
1
: 3
5]
¥
=X |
Lk AEE]

B2 =mRETHARESRESS
Fig, 2 The distributions of cathode oxyzen concentrations in the three kinds of flow fields
A, The single serpentine flow field: B. The interdigitated flow field; C, The mixed flow field
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. Program A: The single serpentine flow field
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Fig. 3 The differences of oxygen concentration between the

inlet and outlet 1n the three kinds of flow fields
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Fig. 4 The disiributions of cathode waier concentrations in the three kinds of flow fields
A. the single serpentine flow field; B. the interdigitated flow field; C. the mixed flow field
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0.90 —— Program A: The single serpentine flow field
—o— Program B: The interdigitated flow field
0.85F —— Program C: The mixed flow field
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Fig. 5 The influences of three kinds of flow fields on the fuel

cell volt-ampere characteristic
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