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PRI S T A e 22 8] it Jin e e
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e B S 2 M FC O % (membrane electrode
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Je B It/ Sl SAR Y HUZ (gas diffusion layer,
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FIHRT ek 78 34 A% o AS (] TG 5 J2 8 285 2 el e 2%

Wi EHE: 2016-08-17

71, feJa it e AT A 2E I A AT A
TR 26 7E 200 mA/em® FL I 55 3 T X7 A9 B R AR 1k
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HAR B R AR AT (Textron A H]) b, A SR TR
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K10 MEA 25875 &l . MEA A il /5 18 i
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Fig. 1 Schematic diagram of MEA components and

assembly structure
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Fig. 2 Poly 2,2’ (m-phenylene)-5,5" benzimidazole )
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Fig.3 Schematic diagram of the original MEA cross section

structure before assembly
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Table 1  Used gasket materials
A I ImAE) JEJE /um
Kapton-25 R RE DuPont 25.0
Kapton-50  FREEIME DuPont 50.0
Kapton-75 HRP DuPont 75.0
Teflon-020  RPUF LI DuPont 214.2
Teflon-015  FEPUFE LN DuPont 162.5
Teflon-010  RIUH LI DuPont 102.5

1.3 RBUFERIE

1.3.1  HTPEM Hrg il () il £ Rk 45

HL AL 2 ZE A RE AN 1 em® B9 HTPEM 5
Ml F iR AT, Ml 2 DU AL, A e 2
AR 4 JE Je IR I AE A7 B, AR5 FH 30 mm JE (1) R 4R
e BAE 4 DA NIRRT B T HM ., ARHEH
7 b 4R P VL A 3 a4 T R BT R A R 2
SIRREER NN 0.3~8.0 Nom [UHIAE . K] 3 0 4 45
BB 31 A B RS R AT I . B ANOS J2
LB B R F, 2 b, DA FRLMLTE 200 mA/ em® F2E T
FE 2 h Ja tEAT AR Ak il 2 03X 5 4 VR M0 AR AR H4 7R
58 AV A i 38 A R BT S
1.3.2 HTPEM SZ5 5 B () 45

B & HTPEM 85 220 2%, B KA &5 52
PBI 5 114 12 J5T 1717 5% el HL b P 6B 5 I B K e 2 R BUR
DU B, £, 0 B SR O SV Jee v S PBI BB A 5K, 51
R L 13 1A KA (29 100 kPa),
fe2FTESH A S BIh 20 il 24,
1.3.3 HTPEM fb2#it S A k£

1E—E B IR E T, HTPEM A9 A {15 KN4
TR Y ARG TR BT 52 e L M i 5 a0 SR
RS R ERE IR BTN REIARIL FC R 2% (]
RO . AL I 1 S0 30 2 BRIS o0 B 7 A5 2] 5
A7 B U % I O T B HL RS S SRS AE S B
I SRR AR B H 2SS4 A X AE R A

v, (2)

P,
AT nIAl aﬂlV(,F
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A,V LV, 253 H, B & , mL/min; n, |
n, 2S5 L W R AR TR KL, n, =8.844%107

mL/mol, n, =9.06x10" mL/mol; A, . A, 7255 H,
A2 S5 P —HIB IR o 2xt5h
SRR BUE 0.215 B, L B, ——S 5 R
BFERAS O 43FF1 H 23 A5 BRI 25 i re 430
Bi=4 . B,=2 ; V., — HL ity X LAY LI
F—— VR H 8, M 96485 C/mol

2 GRS

WE 4(E Vv, BRFFEERIE, 1, Rk
W PR FL VR, Vo 78 200 mA/em? FL I 35 B % o7 1)
JEAR) , 75 B b R N 30 CTF 2 180 CHlad #E v
B T B FL S AR AR 55 /0N, 0 B A 5 B R 3 MEA
B AR, {57 AR IR X 3 s AR IR L 9 L 0 %5 24 1R
JETHZE 90 CHT, it I 4 3 A R R i, Lk B
e H B FL 37 B 725 5 200 mA/em? HL U 5 EE R0 HL
HARTFEAS W A, 10 I A b P A B A5 3 I T (E 1 g
Wi R R H R TROE . KA, % PBI K H B4 B
A 2F P TR BR 5 JREE 5 T 200 °CJF , Bt 5 ARk
A, 2R VU 38 0 MR 25 728 pliobes i 2 i s PR 2 e
ek, LA HIE, SLRERRREE N 160 °C,

1.0 1.0
0.8F {038
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0.0F 10.0
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i/ C
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Fig. 4 Performance parameters of the single cell at

different temperatures

X} HTPEM fb2z it 8 S8 A Ik, Ikl 5 7]
AL AE 600 mA/em® LB LTS, A, 2K, HoA
32 BF, A, DN 8 3 A 12 B, PREARE B 3 R, H R 4k
SEIG I R AE 2 A, R 12 B TE AL BEE 1T
BF B R T R, 3G LR SCH , B2 T ok SE 50
£ 600 mA/cm® UL T, A =16 . A=~22,

1.0

4120
038 100 ~
5
_ 06} 80 2
= leo E
g 0.4 0
4 &
40
02 — 1=8,1-32 E
RS 420 &

— 4=12,2,=32
0.0f — 412,471 1o

-100 0 100 200 300 400 500 600 700 800
% /mA -cm 2

KI5 A —— AR 0] e it PERE S )
Fig. 5 Polarization curve—influence of gas flow rate on the

performance of cell
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Fig. 6 Polarization curve-represents the variation of

torque with different thickness gasket
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oy FaR oM 454 15 3 AT 6e(200 mA/em? H:
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CL A9 J5BA L 8 247 40~130 pm B, B0 B IR B R
wrERe. I 6f h#k Pt &4 0.7 mg/em’ B HE Z R PY
T IR R 162.5 pm I ek 78 — o 3R gk 0 i ik
IR L E i 15 3] 10 W A vl £, R I ST Mg ok S T I Oy
25 pm B AL PR A e, o B I T I Bl R I 25 1)
45
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U -U,
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RICHREAK, £ X 45 SRR L sF 118 HL 7 2% 88, Aem’

SR, 4 4 ol 23 44 P Xof oy 1L 5 745 Ak R %o 7 H
JEARAE 2R (200 mA/em?) X LR (256 & 3 FlE 6e),
A & | E 6a~FEl 6c HIHTE 5~6 Nom By K AEFHEA .
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At R 2 R T P BEL ) A e i P R AR
R R L S B R R ) E 4 & 6b
FE 6¢ BT 7R 15 G s, 1T F BH A A1 8 AR R AR R
FETE 0.65 Q Jem®, 158 H LR 1T H BELKE AS PR A 410
AR AT AE Ak o T 4 28 b s o 2 il /N s, L 66 1Y)
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2 F Y M fE L 8] 6d E 2 FH A Y 3 K T A B
0.65 Q /em*3EHNF] 0.82 Q fem® FiiE— 5L,
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Table 2 Effect of torque change on ASR

HIE/N-m L HIE/N-m miTre
com’ Q -em?

0.3 1.750 3.0 0.830

0.6 1.430 35 0.780

0.9 1.200 4.0 0.680

12 1.080 45 0.660

1.5 1.010 5.0 0.635

2.0 0.975 6.0 0.630

2.5 0.885 8.0 0.605

T Hrnw=214.2um, Hypw=25 pmo

SR, AR FH A2 e b 174 T P B R A 42 il 7
0.2 Q /em®"  FF AAS K BT B il M e A AT 0tk 2
], AU B AL, 225 2 i A MEA [N
HRAR S Sk B % 4N . GDL . CL.PBI J#4% . [425 PBI i
SRR 2 TEASSE S T GDL.CL Ay AL SR 25 i 28 4k,
FFH AR B AR OC , R BR K FH A 4% ik GDL . CL %
e FEL 3L 5 A2 31K T A RN B8 S 3 e i g 2 A
43HT GDL.,CL By JE B AR A AR B, 1M S AL IR 2 45
HIARAE B X 3 B R AL A MEA B R,

T iR, B AT B 7 FoR iR
BEAE 125 8 () Ta~T&] Te 5090 TR ) 25 8 08
& = e 25 My 2 R 4 hn Tos 2 ) A E R
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[ S AAFRB T AR O, an &l 8 i (WP HEIE 3),
(&1 8a by FALJ2 ik 4K 1Y) J5E 82 Bt s g 28 AR i 42 5 51 8b

SR 2 )2 162.5 pm J5 5 DU S 2 M BEAK U 7 1]
BTN PBI AN 2 J2 25 pum JEE SR L IV Jie 1 55 114 V52 i
FEF AR 2k s T 8c 43 3A 3k Pr il 0.7 mg/em’
A R HEL BB T I P JIEE 18 XL J2 i A 114 J5 5 ol
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Fig. 7 Apparatus of the pressure
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INFLUENCE OF TORQUE ON PERFORMANCE OF
HIGH TEMPERATURE FUEL CELL AND
ITS OPTIMIZATION

Zhang Chuang'”, Jiang Guozhang', Wang Cheng’, Wang Yun’, Jia Zhiyong’, Chen Yunxing’
(1. School of Machinery and Automation, Wuhan University of Science and Technology , Wuhan 430080, China;
2. Institue of Nucler and New Energy Technology, Tsinghua University , Betjing 100084, China;

3. School of Automotire and Traffic Engineering , Hubei University of Arts and Science, Xiangyang 441000, China )

Abstract: Firstly, new designed high temperature polymer electrolyte membrane fuel cell (HTPEM) with 1 cm’ active

area is introduced, and the experimental condition such as the optimum gas flow rate and the appropriate temperature are

obtained. Then combining the cross-cutting schematic diagram of the original thickness for each component of the MEA ,

the cell assembly torque with different thickness sealing gaskets is systematically studied, which not only provides a

reference for improving cell performance, but also obtains the optimal gasket thickness and torque fit range. Finally, by

designing a pressure device, the thickness and volume of various components or materials of the membrane electrode

assembrane (MEA) are tested as pressure changes, and the feasibility of establishing the mechanical model is verified.

The reason why the torque affects the HTPEM performance is explained from the inside of the cell.

Keywords: fuel cells; torque; gaskets; membrane electrode assembrane (MEA )



