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The distribution of the water content of catalyst-
coated membranes (CCM) is a factor that affects the
durability of polymer electrolyte fuel cells. Because the
in-plane distribution of the water content of the CCM
in fuel cell stacks changes with changes in fuel cell
operating conditions such as the coolant inlet temperature
and the cathode electrode gas inlet flow rate, the setting
of appropriate operating conditions is important in
helping to ensure fuel cell durability.

The research discussed in this paper therefore
developed a simulation making it possible to accurately
predict operating conditions in a short period, and
studied the effect of operating conditions on the in-plane
distribution of the water content of the CCM. The results
of this study indicated that the in-plane distribution of
water content could be controlled via three operating
condition parameters: the coolant inlet temperature, the
cathode gas inlet pressure, and the cathode gas inlet flow
rate.

Using the developed simulation and the results of
the study of the effect of operating conditions on the in-
plane distribution of the water content of the CCM made
it possible to maintain the in-plane distribution within
the upper and lower limit values and reduced variation
in the distribution. It was also possible to apply accurate
operating conditions in the 2016 FCV fuel cell stack in a
period of several days.

1. EANVE

CO: % NOx & EDBEBHYEA 2 iz & & 1 2 BRETG S
B Jiéiiﬂfﬂzfﬁfﬂ’\@%%?’ YRS R | STy X DY ]

ISR 572912, 20 — VP DERRE  BETH O RRE
T TdH 5. Honda I37dEh) & = 2L ¥ —J5Att 2% H
fEU, (LABRBHTH S TR AR & 3 2 OB E B
(FCV) &R M D IFERH 7 % s ¢ & 72V,

Fig. 1 ISHORFE MO REKIX & N O BB IZ DWW TR
TR L (DUT, ®) I3 IRE MRS R (membrane
electrode assembly: MEA) & # ZFIED I S 7z o8

% Ufs R&D £ > & —

L= b SN TE D, YL & EENRRE L7228 D%
RV Z 2 2 (LT, 28 9 27) EEATNS.

MEA (&& 5 75
PEM) & filliifg (catalyst layer: CL) %2 L CH A JLEUE (gas
diffusion layer: GDL) 2 S & TH 0, AR 23 T2
SN TEMENED catalyst coated membrane (CCM)
EBIFEN TS,

RO B E, X (1) IRT 7 7 — Mo AKE IR
s e (2)ITmdh Y — FF?@@;&@?E&T‘“#B& n,
REFEL RO ARIBIZ L DEREKREEKT 5.

B (polymer electrolyte membrane:



DIaL—Y a3 IlLBBHEMRR L Y 7 EIVEA CCM EKENH FEl

7/ — FH (An) : Hy — 2H™ + 2¢” (1)
AV — FHiR (Ca): 1720, + 2H + 27 = H,0  (2)

FCVIC#ikd 2 2 v 213, /NEEREAL & Sl TR
RRRBEREOFRBNRD 53 &L iz, Hillid 288
BMEFA OBREMOLIN N T B AN TERE S,
PR W DTt AME A& R 5 11, ORI M sk <
H 54 B BARAEO XM OMREE, B EXUOMELBETH
BKRFZEDH AL 7 — F &Y — F OB RO Mm%
HEZF5D PEM OEARFE N LEL 75 5.

B ZHRE ORI E PEM OEAREHIE L
N CCM GRENERZIZBEBRL T 5, — Iz EGRED
£ WIGE, BB O VAR REE, FATHIC & o TR
JERAE A X MR E RO F AN Eh 5. — 5T
BKESBD R ONGE, AHRMEELAE S PEM NIZ#E
X N TEEBEAMEE W PEM OJEAD D45 &0
SWE P e H 5.

X o T, B HBORHE W o it A PE s i e L A
CCM HRE M #AMEIZ L, 2D ETHILHN CCM &K
A ) A IS 2 BB B

Separator GDL

e
CCM

MEA

Fig. 1 Schematic image of fuel cell

2. AEOEH

ZZT, 2016 EET LD FCV 2 & » ZHIFIZEH N T
3, BEIA =2y 2y O P IC kB LA
CCM &AKENMOMIELE Y I 2V —Y 3 VICk BhH
BYILEAN CCM EREFSHOTHMEL Z R\, 2492
D AR L& HIEL 7.

AT, Y32 —vavitkbd 24y 7 vILEN
CCM EARESAMDO PRI DTS,

YL CCM &K TS A0 2 R B D I AR 12 228§
52 EFEIRDOERYTHBA, ZOXILMEN CCM &K
OISR B OMEFMFIC L > TRESE(T S, T
7 B ERE O A PRI 1135w ) iR S DR E
HETH 5.

HERZEAED ST X — 2120, WO ATRE & AR E,
An # 2L Ca H ZADALWEE AESO 6 T ® 5.

IhETRIETI VXS T 7 4 RERMAE L E W
TGN CCM GARBEDME R T Z > Tz, Lol
289 A — 2 OMAEDENL N LTI A FHIIZ BB 23 5
% 8B IR TR O BRI A RET B
DWEGTIEENEWIHELDH - 7=

ZOFBBEITR LT, AN TREE O R OISR A
ME2y 32—y a VOMEL2EZ &0, BEiEHO&
INT A= AR EILEN CCM BB MIZE 2 5 Bt
HEYIaLb—VvaVTHENIZEIAS. ZLHMELEY
Iab =¥ g v EHEIMRETRROME % T, LN
CCM &R E AN Y) 25 FH 12U & 2 RS 2 R HH RS CoR
EFERSFPHUTEZEAAYIaL—Y 3 VOHME L.

3. 321 —Y 3 DIEE

11

3.1. LIVERNCCM EXERAH Y IaL—a >
LN CCM &ARBHMY I 2 —y 3 VIiZDOnT
X, RO EARE S FEREERY I 2 v -3 vy T b
w7 P %% LI, Honda MEIOKBENRA B I 45 2 &
I2&k > THESEL 7=,

3.2. Blb, X&y VS & EEREY

Fig. 212 2016 L€ 7 )L FCV D ¥ L ORI 277
VIalb =¥ g VICHD AN EEREIL, Wave Wil
INU =4, 2L TEHAMEEY, 24y o EE =,
An 1 Z & Ca H ZDORME KU Ca # X & W EOI4THE
Wi, MEA ZHEBHERGEIC L 5 An & Ca ORIHTE D
R ) A B 72,

FZDUANEBNRB I N2 DN A%y I LG5
M, VIab—¥a v ETOFRMEE HBRAM) 12X
D HBLL 7=
s, HARSLMFIIIEREES —E & LD/ ST X -2 0
WEAMER L 2. ZOBEFAITRENE MOt A & 5
IR A KT SEA R L 72,

Anode Cathode

Coolant  gas flow gas flow
flow

Coolant
flow

Fig. 2 Schematic image of cell structure



Honda R&D Technical Review

Vol.28 No.1 (April 2016)

33. 32—V EREER

Fig. 3(a) 1= A L, (b) 1= B £ Ll ¥ IL RO
Sab—va VERERT. X Ca in IZEXALL Ca
out 125, An in (ZAKFK AL, An out IFARFEHI,
Coolant in (AL, Coolant out {Z¥ i 14 9.

P& LT Ca H# 2 AIMIICIR & L LIEIN CCM &K
WAL, CaH ZAHENZ AW ILIEIN CCM &K E Y
MLTnw3s., Zhid Cafll CoOAERASD Ca iEIZAIA > T
Wi, £E5-0THDH. L2L, LILHEACCM EXKED
KM ARTALEL Ca # 2O (Xrh P1 T/RT) Tl
<, Ca # AAIMAINA URE) U =i (X P2 TRg) &
KoTN5,

Fig. 4 134D L1l CCM &K w704 DR % B
TH20OMEAXTH S, LN CCM GKRKEEZRD S
HKNIZIE, CCM 24T LT, Cak An EDORBITH U % k%
SOTEZES X B AROPHEC (X (1) TRTI & H 22k -5
TCCM 26 HibEoh 2Ky ([Xh (2) TRIID =D
N b.

Ca # Z M IIfi#E (Fig. 3 Xh P1 T/R”9) THILIHIA
CCM EAKENRRKRIZESHKVDIE, An HZIZL-5T

P2 P1
T

Coolant in Coolant out <4

Cain

- . Ca out
Coolant in Coolant out
(a) Acell
P2 P1
Coolant in Coolant out &

Coolant in

Coolant out
(b) B cell

Low Water content [mg/cm?] High

Fig. 3 Simulation results for water content distribution

T £
©
£ S
-
oo IS
Qs =
g2 =
-3 9]
o 2 =
i ]
=z Water (2) t
5 Qe — £
An out Anin | =

Fig. 4 Schematic image of movement of water in CCM

CCM 255 %6 h 5K (Fig. 4K (2) TRY) %
ROPEEL (Fig. 4 X (1) TRE) & LS 72720 Th b &
Zibhb.

34.CCMEKAHLIaL—ar EBIERRD S

2016 FFEFT N FCVHZ & v 7 OFFIZE T, £
N CCM &R OZHNG, FrEEE I hr ¥
2575V TB I o7 OB % Fig. 518 Y. Zh
YL TIN A 75 DX 7 v bizay#EIL, RILEN CCM
GERENEFHMT BEDTHS. ZOX VPV ZAF LIS
EAWEREREY I 2V =Y 3 VEBROIKRD 720, &
3ab—YavF—23 5o s AV MZSHEIL, &
YT AV N DENTT — 2OV A 5 2 5 5 7.
Fig. 6(a) IZ A+, (D)ICBEIALDY I 2L — 3 U
REWERERE Ok AR, i Fig. 51283 &1
it v 7 2 v FEHZDOWTE I k> TW 5,

Cai Coolant in Coolant out Ani
alnﬁ E nin
2ACEICES

2CEICES

e Evaluation Line=

E Ca out

Coolant out

An out 5

Coolant in

Fig. 5 Schematic image of 75-segment impedance
measurement system

[ [ [ I
—e— Simulation

Experiment

T

b—"‘"

] |
Cain
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Segment position

(a) Acell

Water content [mg/cm?]

| Anin |

I I I [
—e— Simulation

—4— Experiment

Water content [mg/cm?]

Anin
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Segment position

(b) B cell

Fig. 6 Results of comparison of simulation and
experiment



DIaL—Y a3 IlLBBHEMRR L Y 7 EIVEA CCM EKENH FEl

22U N T EHHREE AR L TWE2, AL B
EBITHILEN CCM HAREAADOAETIMLS, &1l
ERRE Y I 2V =Y a VERIZKLS—HLT0EZER
bhd. £, I5HOXZ 2 v M EHO TR L 5.0%
DINT® % Z &0 ERTE 7.

4. EEFEM/INT XA — 2 DFEERET

HEREME DN X — 2 Tdh Dm0 ANRE & AW
, An #/ 2 ACIE, Ca & 2 ACIFR, An # 2 ALES,
Ca #H ZAALNENAEZH L, ¥ILEN CCM &K HND
WHE AR L. FRENOERSMOZE IR, 3.2, fi
TERH U 72 R R 10 LIRS 2 7 4 & U CHfigT]
BEZ HEPH A AT E 5 +10% D& L 7=,

F RS FOZEHE IS LU A £L, B L& IZfRbR
OEALE RN L2728, Dk, A EILDOERO AIZD W Tk
N3,

4.1. AEAOBEDZE

Fig. 7 ICHEAINREAETH LY I 2 b —v 3 VR
HINT.

WBEACTRE DZEHEIZ K 5 v LN CCM &K &5 D
AN ITZEIZ VA, LA CCM &R BT D%
fERKRENZ EbA2 5. WIEACREZE LY 5 & v
NOMEM 5T 2729 LN CCM &K EIZKD L,
WIEATIRE 2 TIP3 & Y LIRIREMETT5729, &
LN CCM &KREA BT %

42 AEAOREDEZE

Fig. 8 ICmEANIMEEZLH Lzv I 20— v 3 ViR
NG

WIEATIREOZETIZ L 3 ¥ ILHIN CCM & AKRR S i
ANDOWBIFEAER SN, L Lt o5l % =8
T 5 &, WIEADF R &N &8558, CCM THRK
LEBENREICE->TEDELHbEENhD. 208

R, WBEERE O 5L T OAHE (MO Segment
position 14) DX ILHNDIRE AR EH L, LILEAN CCM &
KEWAD L TOD. —F, WEANGE % KD S 8728
Hid, CCM THR L =B m s k> THib £ 5 hic
K %2729, WHEREMET U, Wil ofh (Ko
Segment position 14) DX ILEN CCM &K ENEENIL T
W5,

43. An AR AOREDFE

Fig. 912 An H# Z AWM AEEHL L2 Iab—Y 3V
ARERT.

An H ZAREDOETIZ L 2 ZITIEFLEAER Sk
W, L2 LR O Bl 2 R84 % &, An F A AR %
BWinXe3 & An infll (XD Segment position 15) Ti,
An HZIZK > T CCM 26 FbELN 2 RKGENMNL
THILIEN CCM EAKRPIED T 2745, An 2D Tt (K
F10D Segment position 1 2*5 14) Tld An H 212 &k > TH
HEONBRGEPIEADT S 720, LT CCM EKiE
DML TS, An H ZALREEAKD EE DL An H
IZ&->TCCM 26 H55 56N 2 RGEPEAD L, An infil
(XIth @ Segment position 15) Tix LN CCM &K EH
W4 2 2%, An H 25 T (XD Segment position 1
25 14) T An H 22K > THFB E S 5K E N
T 5729, ¥ILHIN CCM AAREDMD LT3,

b

IS

L

[)) Ny
£ _ ;
=

= =

g T

= il

8 ——

O == —e— Base

5

© —te= +10%

= Cain -10% Anin

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Segment position

Fig. 8 Simulation results with change in coolant inlet

1

Fig. 7 Simulation results with change in coolant inlet

2 3 4 5 6 7 8 9 10 11 12 13 14 15
Segment position

temperature

flow rate
S | £
()] =
£ o A
“E é A‘"A’ B
£ A/((‘\“ g L
5w £ | L
g —e— Base § i —e— Base
© —— +10% o —— +10%
= [ cain -10% Anin g -10% Anin

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Segment position

Fig. 9 Simulation results with change in An gas inlet

flow rate



Honda R&D Technical Review

Vol.28 No.1 (April 2016)

4.4.CaiZAOREDFE

Fig. 1012 Ca # A AW EAH L2y I 2b—Y 3 v
ERERT.

Ca # 2 AL (K Segment position 1) TiXEILIAIN
CCM &AmDZ AW, LA L, CaH ZAALFEE
BmEes & v CCM ik G (KH D Segment
position 14) 23k L, Ca H# AW E A WD B 5 & LI
M CCM A& 7KE (XHH D Segment position 14) 233 L
TWABRZ bbb, ZHX, Ca H AEEEN X E 721
BRFbLEONEKGENEEML, Ca F AR %2 IND X
VB3R EONIRGEPWDT 2720 TH 5.

45. An HZAAOENDOFE

Fig. 11{IC An H#AAE N4 H L2y Iab—v gV
FERAERT.

An A ZAOENOELIZLZHEBITIZEALER OGN
. L LaFll oKl 2 sl 3% &, Fig. 4 THAL 72
CCM NDOKBBIDJFEREA &, An # A2 ALES) A2 B & &
% & An # ZAKREKDED LR 5720, Ca # ZAKES D
JEE DM T 5. ZORE Ca THRAE L 2EKAKD An
HINOFEEE A WA U, §XTD Segment position (ZF51>
TN CCM EAREDHEAD LTS, An HAALES
IR &85 L An HAKERDENRD T 5728, Ca A

= —-o— Base
= +10%

-10% Anin

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Segment position

Water content [mg/cm?]

Fig. 10 Simulation results with change in Ca gas inlet

flow rate
k=
o
()] L~
£ f-:':_
= e
g > i
c =
8 — =
ol il —o— Base
© —— +10%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Segment position

Fig. 11 Simulation results with change in An gas inlet

pressure

ZRFERSTIE L DZERBEEN L, Ca THRAEL 724K D
An flINOFEEEZHEM L, $XTD Segment position 12
BTN CCM &KEL2EIML T3

46.Ca i ZAAEHDEE

Fig. 1212 Ca #ZADENEEH LV I ab—Y g3V
RERT.

YL CCM KRR GAMNAKRE S ENL T B Z &
bhB. 4.5 Hid CCM NAKBEOFEPFL & [FIMRIC Ca 7 A A
FEN% B3 L Ca T ZAKEKRGTER EAH$ 5728, An
HAKZELAIE L DZENBENM U, Ca THAEL 24K AKD
An fINOFEBIREHABNM L, LILEN CCM KR 8N L
TWb. CaH ZAOENEWDEHE B L Ca H AKX
JED A § 2 728, An T ZAKERSIEE DRI L,
Ca THRAEL 72240k An INORE R L, LU
N CCM E7KEAAD LT 5.

4.7 BEREMGINT X — 2 DRRE

FANZITRARZ LS 2 LHEA CCM &AL,
T 2 FEPHIZIND & UL s 6 . £ 2 TFig. 7205
Fig. 121TRL7ARESF A, &35 A — 2% 10% ¥
X 72BEO X LHANOIRA CCM KR &/ CCM &k
HOZELFE % Fig. 13(a) 12, 10% D X v 7202 b FE %
Fig. 13(b) 1Z73Y

Fig. 13(a), (b) EH5 560D F 7 L WIEA LR IZE$ 5
ZALEIAEA RS KE L, LILENOR/INCCM &AR, &
K CCM EKED 20% DL EZLL T b, KIZELHEIE A
KEVWOD CaHAAAESEAD, EILHEHNOREK CCM
HARRIE 5% A5 10% T2, AN ORA CCM &k
2 10% FEEAMNL 5. 3FHIZE{LEARLEVD
2, Ca #H ZAAOWREE LD, ¥ LHAORIL CCM &k
DZEAZD B NE DD ILHNDRK CCM EGKED 5%
AL T3,
DILoWREFLD2 L, HEAIEELLLIZCal
ZALENTEILEHNORIK CCM AR E2a Y ba—
TE 5. RIZEILVHEHANDIRK CCM GAKE & il A LR

—e— Base
== +10%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Segment position

Water content [mg/cm?]

Fig. 12  Simulation results with change in Ca gas inlet
pressure



DIaL—Y a3 IlLBBHEMRR L Y 7 EIVEA CCM EKENH FEl

LLIFCaIZALENZ AL V8T A=4, L, CaF
ZAOWBEERDINST A =2 L§5Z 212X ILIRIND
CCMEKREDAAI YV VT — LT BRI ENTELI LA
ARLTW5,

30
o5 = Minimum water content
= Maximum water content
& 20
o
o
o 154
D
g
< 10 A
[}
5 .
0 -
TQ - T2 2 a5 2 2 2
<2 &§s =& =& =z <3
0 o c 2 g 2 @ c
g2 8% <& 8& 8% =%
Se
(a) With 10% increase (in each parameter)
30 -
o5 = Minimum water content
= Maximum water content
S
o
o
(0]
D
C
©
£
[}

ol = 8% ©BE 8BS B 2
c 2 s g c & c & = =]
— @ O; == '_; w0 i)
c 5 o] c © © O c o
58 S8& <& && 8§ <%
o
3§
o8

(b) With 10% decrease (in each parameter)

Fig. 13 Rate of change of maximum and minimum water
content for individual operating condition

5. A&y I~DEH

AR OREHRER A VY, 2016 SFETILFCVH A 4 v &
DEFLZAF I U 72BED 2 ILTEIN CCM &K R34 D fG
B % Fig. 141289, X9 @ Upper limit, Lower limit I& 2
Ay 7 DI AVEMELR IZ BB e L ILEIN CCM &K D LR
il TrRME% & 5 b7

PERDHEILGAETO N CCM GRS (KD
@) i3, LN CCM &K&E FIRMEAZBATED, Zh
T &y 7 DINAME &R T Z 0.

ZHIZH L TEKREEEZEL, PI2b—v a3 Vilkos
TYE L 72 B R T 2L CCM &K 04 (Krh
O E, HEEAIRREZ FF5 2 & TRILmNERO
CCM GARAK T XE, &512Ca # 2DMEE LIF5Z
EIZK > TH LN K CCM K& T, BRME, T
FEAEAIZIN D B Z I L TW 5,

F72, B O@ENE 2 % 5 7 TO XN CCM GKE
SAEOHEBRERL TS, Y Iab—Y 3 VHE (X
Ol & 22y o ORERSR (KH o) % k4 %
ELMEREILS HLTED, AY I —Y 3 Vid+m
FEDOENEDTH D Z LHHERTE S,

Fig. 15(a) i%, Y LTHN CCM &K R34 K720 D
EAERMIIRL 2D TH .

fEE L LN CCM SR RO IR AE & 02 (X
F D Maximum-average), LA CCM &K & D F-¥E
L/ MEDZE (XIH D Average-minimum) D D% RE L,

Cain Original conditions

—#- Modified conditions

Experiment
[(Oppertimit | | | | 4% | | | | @ T

Water content [mg/cm?]
2
¢

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Segment position

Fig. 14 Original and enhanced water content
distribution

&
sl -
o
= .
g) Maximum-average
"E ___________________________________
() .
= I Average-minimum
S P
5} ) .
= | Cain Anin
=
(a) Schematic image of maximum-average and
average-minimum
[~ Maximum-average = Average-minimum]|

= 31%

€

L 39%

(o] \ 4

£

=

c \ 4

)

c

[

81— —>

=

2

®

=

Original Modified

(b) Maximum-average and average-minimum water content
change for original and modified operating conditions

Fig. 15 Enhancement of water content distribution



Honda R&D Technical Review

Vol.28 No.1 (April 2016)

M & & B AN X WE E vILifN CCM &K &5 A e
FLTWBZ L ERT.

Fig. 15(b) i3, FHEHEGIF DS R AT D L LN CCM &7k
w0 E LECEEE R L7228 DTH 5.

W R B O TIE, VTN CCM &KE DR Al
ESEEEOZE (XIFh e Maximum-average) T 39%, LI
W CCM &KED - & i/ MEDZE (K Average-
minimum) T 31% &KESAHPEEL THD, LN
CCM &KE i & L TERIENIZINGD 2 & Rl KR53
o ox ke w5z epnTE R,

F7z, ThE TRBRIC &0 BB A4 3 U RS2 R
TL TN, AV Iab—vavaEfnwasZiicky,
BHTHRETHZENTEDLLSIC L 7.

6. £&O

VLN CCM &R I 2V — 3 VAL, %
DY Iab—Y 3 VERANTY TOMREEH7.
(1)2016 £EF L FCVHDZ X v /Ty I 2 —

Vg vERFEREL, LN CCM FARESIZDONWT
Y UH AT ADOHEIERMREL Y I 2V - g VR
BB U2, ZOE, ¥ 21 —v 3 VO PHIEE
135.0% BINTH % Z & MR T X 7.

(2) LD R $T 2 — 2 RV ILFN CCM &K ES i
125 % 2 R8BS & Func MGt Lz, 2 OMR, L
WIRAE CCM EKEZMBEATINE S L< I3 Ca # X
AOEATIayra—- LT3 LERMLE X5
IZELTHNIR K CCM SR RIS BEATTRE S L
Ca HAANENE A4 V857 A =2 L L, WIZCaH
ZANOREAIST A =2 $ 52 LICkD LEN
CCM&KEDMETY P —LTEHILENTESZ
LERHL .

(3)MEsE L7~V 32 —Y 3 VERLHENCCM &AkE
ATV ba =L TESEBAIRE, Ca # ZA
LE), Ca H ZAADWEZEZH WS Z LT, LA
CCM &K®m5 % FTRMENIZI®, £ L1EN CCM
ERESMOIEE DX #EIk &7, 2 L TEALKH
THREDORWHEIRE 22 4 v 7 IS8T Z &2
T&E7.

SE X

(1) AREEIR, HMen], mEwZE - FCX 27074 #
WOHIREIE M Z 2~ 2 Honda R&D Technical
Review, Vol.21, No.1, p.15-22

(2) P4)ING 55 - ORKEE M D F gy 8144 &5 53 T 0 3 & ot
R, HUERORA R, p.84-113, (2010)

(3) ez, THEMA, 7 FHEREB R Em 2 2 o

ZI2EB % 2 LEN CCM EARESEHIY 2 7 4
D HA%E, Honda R&D Technical Review, Vol.28, No.1,
p.15-23

(4) 57, BE—5%, HEE—W, B FHERES: F28
BEAEEY 27 2B 2Bz 2 v 7 2L
N CCM &AED ) 7L % 4 451, Honda R&D
Technical Review, Vol.28, No.1, p.31-36

(5) Yoneda, M., Tago, Y., Suzuki, K., Takimoto, M., Ejiri,
E.: Macroscopic Modeling and Simulation for Polymer
Electrolyte Membrane Fuel Cells, ECS Transactions,
11-1, p.1105-1114, (2006)

(6) ARFTSE—EB, WL, KF=E.2, BIEWEL, WhAKE:
HOAYEOR R M F B CLARITY FUEL CELL DR ¥,
Honda R&D Technical Review, Vol.28, No.1, p.1-7

mE Enl

3
"EXE

I EHERES






