478 Holl j( BH ﬁ% i’ EHQ Vol. 47, No. 6
20264F 6 H ACTA ENERGIAE SOLARIS SINICA Jun., 2026
DOI:10.19912/.0254-0096.tynxb.2025-0123 X E 4 S :0254-0096(2026)06-0586-08
~, S =t — 0y ~ 3 AB /
B S X R A R AR R At HE B 1 e 22

i

g, X%, K

W, M

CHRTE R R UM S BRI TR % Be , BN 310023)

i

E: 76 ANSYS/Fluent B i 7 4 RUE /N 78 v 0 507 S 45 B Yl (PEMIFC) 475 FUREARL , O SR RT3 A 2%

(CFD) 7 ik AT SR o WFFEAN [ V4R e J3E 1T B A3 ek 2% 5000 e b 3 16y i o 1 3R B AN AR ORI 5 i o 5 SRR B I 9T
125 510 3200 m I, HL T 3 A0 {1 ) 39 0 L FRAIR T 21.6% 5 335 I B AR ol 25 5P e 2 RV T oo T AR AU A1 470, 8 vy L M M 1Y

o R ML Y LI 2 57
S A0 PEMFCHE: HRFIIE s i ih Pt

FESES: TMI11.4 XHFRER: A

—_

=]

51

JT F A2 #e B5% BE L L (proton exchange membrane fuel
cell, PEMFC) & —Fi S 808 FHERW B IR e 3 1 5%
B PEMFC i FH RS AL H 5 T4y, e
U5 oA X & RS TRAT TE AL B 22 3 42 fip 4 ek HL A
IR B R BRSO SRT, 258 T PEMFC 75847 i # rp 4
Z R ZFpREE R R A b PR v B T B R Y 3R
B R AE R EE AR E R —.

VPR i B AR A S g R IR EE R R E R AR R
A 2R R AR X S X PEMEFC (1 4 M g
A EHAER I, R TE R IR T, AR R K
R T W 2x S B as ¥2 £ PEMFC (945 4 15 g ik 00 B8 1
5, ™ R 23 ¥ PEMFC (5 PEfiE . Horde 2E°7E 200~
2200 m A B FE R I T 45 8 AL PEMFC MM 1R RE , 45 31
Fe W = R PR BE T BRI BRBE R ) A s FEALACR 2 R B0h
W HEPEBE TR E N 2 — . Uno ZF " FE R 253K T
16 A~ B TT A B R} L Tt 3 | 2% AR AR 1) 4800 T FNK (14 5 45
I SE TR A A AR . X — ) R B e R
P, Tt HE (Y 45 75 ) AT A A /0N P S K B 2 R 5
Gonzdlez " HEST T 0~11000 m # RAHBERY , BF5Y % BLIA R
FL Yl 7 g AR A T, R 0 R TR X A Ak i 08 A 11 52
M 2R IR AR X W B Y 52 ), O 5T 33 PEMEFC 7R H (IR S
BT AT

HHT, A7 DG 4R 55 BE X 25 18 B PEMEC 1Y 52 W 19 A 5%
B2 S 06 T DA SRR Tt A AR A T SRR (AR S PR E i
£ T 385 S B 08 52 I R A b S 79 R T R DG S 56 BT 5T

s EE: 2025-01-20

BN 2R B AR s IR Ak

3% ) Hb 3ok 2% 1 B A 10 AR A5 52 A HOBAR LK. TR, AR S
N A ROBE Y /N 23 v 8 PEMFC MERE A | £ 35 S S S
U IR T AR 2 ( computation fluid dynamics, CFD)
HEAT BB AL, /3 HT 0,800, 160024003200 m [ ¥ 3k & JiF
Xef FEL S 3 i PR BB A R

1 JUigit A== E

IR G A

A SCHE ST Y 25 V2 8 PEMEFC M B2 % 75 ANSYS Design
Model HF 58 AR . P HERSRY 10 F 20 e Jtb 3 2 1T A,
R A R b A PH AR R A 6 38 3 I T I A 25 A, AR I T
25 APATEE , B BB SRR 38 U sh ) =
1.2 WERS

DS K] 43 DA 7S THT A DO A oy 3, 3 e IR A 2K AU R B 4y
& A 28 JUAM S5 K O BLFE CRD AL b ELAT 4 s A 3
(ST - =y 7 S R U R R % s S O A s B i s )
200 AWK 5 X J5 17 43 L 2 9 144 A S 76 Y J ] B
W& o3 AT AR AR 4 9 HUZ 3 AR 1 A Ry 2, d
18 A~ [ A, B0 R L I A Rl 43D 18x144%200=518400 1~ ¥
& HLTT .

AL Tt 3R A R A LA S5 R An 1 1 s, 2O U 2 8cin % 1
Fi7R o
1.3 HFiEE

Sy S-S AR o A e A S Y | O ELRCR R AT Y
AATHE X PEMEC #5E 5Y 9F 17 55 24 fa] Ak , £6 A8 SO o 7

i

1.1

HEETIE . WA AR % 2050 H (2025QN075) 5 WiTTA FARFEF 5L A8 5 4E 254 (R1100065)
BIEEE: HEM(1975—), B, Wb Zod, 2 RRRE L i A PR R DT T FSE . enehgl@163.com



6341 SRS s AR R T A A R L S Y 1 E R 587

1)PEMFC MG RITE RS S E RS T 18475

2) JEEIT F A 45 K 2 A 1) [ AL ORY  FE T A T 1) | BB
F LB —2

3) T F A XS KA B B 1

4) I 3 B AR B K LSS T A7 AE

5) T A IR A MR S B SR HORES TK AR i sk
SR BRAN T 4R

6) AN B )5

PEMEC HE 1 52 7 ieh A2 95 Ko i A2 SR L A I 3 L 2453

el PGB 5F 2 Y R
\ Aﬂ

b. Bt IE 451

a. BRI 4544

FR LB
FHAR SRR

PHAR A PR AL
PHUZE
BT AL Al
AR A AR AL
PHUZ

BRI SEUAR

c. FURE L S5 R IR I 454
Y,
PHARIBCE 11
X

VA

FHARBE A H

PRAR <k
BT

. LI JL AT A A
P A b 2L BT R L3 P T LT 454

Fig. 1  Composition of cell and geometry of cell stack
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Table 1  Geometric parameters of stack model
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IMPACT OF ALTITUDE ON PERFORMANCE OF PROTON EXCHANGE
MEMBRANE FUEL CELL STACKS

Zhang Tong, Xia Yuzhen, Zhang Li, Hu Guilin
(School of Mechanical and Energy Engineering , Zhejiang University of Science and Technology, Hangzhou 310023, China)

Abstract: A full-scale simulation model of a small air-cooled PEMFC stack is established in ANSYS/Fluent software, and the solution
is obtained using computational fluid dynamics (CFD) methods. The effects of different altitudes and cathode stoichiometric ratios on the
output performance, temperature, and oxygen concentration of the fuel cell stack are investigated. The results indicate that when the
altitude increases to 3200 m, the peak power density of the fuel cell stack decreases by 21.6%. Increasing the cathode stoichiometric
ratio can compensate for the decrease in oxygen concentration caused by higher altitudes , improve the output performance of the fuel cell
stack and reduce the internal temperature differences within the stack.

Keywords: air-cooled PEMFC stack; altitude; output performance; cathode stoichiometric ratio; numerical simulation; temperature

uniformity



