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STUDY OF DYNAMIC PERFORMANCE OF ADIRECT METHANOL FUEL CELL
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ABSTRACT: Dynamic response of direct methanol fuel cell is
very important for the transportable applications. The
experiments of the transient response of a single direct
methanol fuel cell with 50cm? active area were performed on a
test system with a computer-controlled electronic load. The
influence of shapes of current loading cycles including
rectangle, triangle and trapezium and magnitude and slope of
increasing current on the cell voltage response were studied.
The results reveal that the cell responds rapidly to variable
current change. The open circuit voltage of the cell under
dynamic operating is higher than that under steady state owe to
the reduction of mixed potential caused by methanol crossover.
The interactions between transient behaviors of mass transfer
and electrochemical reactions inside fuel cell significantly
affect the dynamic operation of the direct methanol fuel cell.

KEY WORDS: Cell; Liquid feed direct methanol fuel cell;
Dynamic response; Mass transfer
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Fig. 1 Diagram of liquid-feed DMFC test system
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Fig.2 Steady-state performance curve(detective)
3.2 EAstERE

AR SC A A R S 0 R AT AR AR S Y Al
by BN CHL R B2 - 80°C, TR AR L«
1mol/L, HEHAE: 104 mL/min, %< E:
700mL/min, D, Sl SRR S R AT
H RN 8] BT A4, BIFFT R R A5 5 FY



% 61 AR REECE

T TR REORE L Bl A R RE RO 5T 163

) B U VAR ) PSS R NS @ R S S ) A B
W BRIGBE, RERIR SEBR R AR LA I . Y80
W28/ 0 38 FFEEhnal/ #1485 . 52 DMFC 3))
AUERERIR A s HALS O I B L HLARR iR 2
B ST FE R R . RS I 3 HUZ R4 R 2
Ak FIREEEVL. AR AL IE . PR — 4
AT R = AR RRE TBC. AR A R PR R T 15 ) 7
FHVAT  FE T A YL o 17 25909 R PR AR AR
PR ZE 0T LT Bl 2 1 B 1 5 e A B S I 28 LT
KA, PR A B G R

Kl 3 From ok g a) T e FR e 60s,
SRJE IR A, TR {5 60s 5 BB Nk, |RIX
FEMERE, 25 82100 (i) In 480/ 0 480 S Fa LR /INVR AL I
KA S Wshasm N, WK 3@. K 3)FfE 3 (o
3 T 2 7 1) A2 Wk D) 260D 238 R Wk i) o 48 B b 9 HEL s 1)
M 2 3k R SER 288 R T 48 R AL K /DN S5 B PR i V7 T 5%
Wi, ] P PR AR R 2 AE T IS TR, 0 50 D 0 28 W i) A
IR ] A5 g AEE I TR PR 2 . AN 3 AT LA 2],
T S e ) 2 381 LA BT 2A, L s ) T B v, s R e
BI—AMRAE, AR5 SRR T, mngkEl 5A, H)
WA RIS, JG P ] 58 2 A i 28] — MR i
TS, S A7 SH AR S5 . DX ) PR ok S Bk [ B A1, a
BB AR AN AL, rb P RE R (] SUR) R B, Bl S
fit N A TR AN R B NV X, A RS R A T, Y
IEE— A m e, BT AR R E 2
IS5 RN, Rl i R 2 = AR S 2 1 —
AT, VI N2 03 B2 AR 3 I R I 2%
BELAG HH i A B30I Im) A 2 R A% 3, B DA v FLUARE
IF, PR ) A 25 A% JOAN R AT AT F Hs ANH BT P
52, M HIEREE I TR RS T B nZE] 1A L s
T B B 1 B AR AT P RS TR R R A 2 EE L gk
B 2A IR, g ul, I HmR N, LR K
SRE kR . ATBCRIRAS R BN T ER IS, L ) I
% L 23 10 I I Bk 21 BU I T = B 2 AE, ARG
T[] 2R T B L, BRERDE IR OV,
A 36 B A4 77) 2 14D PR IR 2 40 S B PV - BH DI
HIER FE 2230/, 8R4 1 SONEINE, F T R AN
JAG B EIEAZ,  BH AR i) PR et J82 22 B LU 1
TEEIRAS I /N, DR80T | RS 1 FH s sl b - AT
AR Lt () vy, A9l R Bk B — ANl AR5
TEMERIRHARAN T RN, FREHR B S AR PR
i, IXFE YT DR R s s, S
FEL YR PR T B85 R e B9 o N DA 5878 34 TF 1% 1)

NP N WA 5 41/ RN P T e b 7 N PN
A s ML TR ) PP S B gt ) AR
IR AR, iy e S DR i o s >, i
LA B /N, S HL s 2 i I R BER 38— B R T
Er s . R R AR A ARAARER TSI A
fH0L: FARA BB PHRIFAEBL DR T TAE B
A 5 SRR IR A . BRI A Y, Fa i RE:
TR il SRASAAN S PRI P Wiy o

22— o 0.7
Il fsdh

| f
| f

oW eiuliete
054 T
0 10 20 30 40 50 t/s
(b)
0.44

I 2P 0P A0 PIEFeRE0n0 pennnaicP o e P,
040 o -

.36 | eessonssenysissassstyasus®asts pomvst tosessteseessven

> e
S 032t °5
> [ .5
0.28} x4
L WW’G« ”
0.24}
0.20

0O 10 20 30 40 50 t/s
©

& 3 5 () 0 /580 5 A A BB [ M sz

Fig.3 Céll voltage response under

constantly pulsated load conditions
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Fig.4 Céll voltage responseto continuously varying
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