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A Study on the P-I, |-V Characteristics of PEMFC
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Abstract - Recently, researchers are developing a new, clean, renewable and sustainable energy to the industrial areas
and the residential areas. Solar cell and fuel cell energy are presented in this paper. The paper shows the P-1 and I-V
characteristics of fuel cells which are connected in parallel and series. And the voltage drop of internal resistance of the
fuel cell decreases with the increasing of the current of the fuel cell. A voltage drop at the internal resistance is
increased according to the current, thus the terminal voltage is decreased. The internal resistance is calculated 0.3[2]

from maximum power transfer condition.
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FaA EAR FAEAE Ful(Catalyst)oll o3  FAbe}
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Table 1 Types and features of fuel cell

Medium .
52 Low Temp Temp. High Temp.
PEMFC AFC PAFC MCEFC SOFC
a3 2) L= B
ama | ada | U | an | gea | 10
3 eE 2% '
2} Q. _
—I‘:[OCL] 25-80 65-220 1805 20 600-650 | 800-1000
7 8) . ~ + 2- 2-
A H OH H COs (0]
7]
= _ 2 g2
L as | e | oza | 00| Ao
i
%_j%‘ = = W ua Perovski
el - - K tes
PEMEFC : Polymer electrolyte membrane fuel cell
AFC : Alkaline fuel cell
PAFC : phosphoric acid fuel cell
MCEFC : molten carbonate fuel cell
SOFC : solid oxide fuel cell
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Fig. 1 Operational principle of fuel cell
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Fig. 2 Structure of a PEMFC unit cell

- Eleciron pathway

a8 3 dzM™X|el o|=F £=
Fig. 3 Bipolar configuration of fuel cell



ARAA e wgel faol ustnm, 28 Fol 7
Ao e o) g N)AE Tl Aol DAY Mg E
Fitol Ee Ram 7 AAel el Bawdsixich
FAEE wgsted, 9% EE WP o] ¥Hmanifold) S
%o 2 gkel 7 Ao WA FFHES P}

see ER 5§ dAde UARoAY zAdexm
sed, AT BTb 2de ge Ed Qo ¢
St & Rl A e s8] A wr) Wie] Hof
UAZol =531, 97k F77F 2o wrZe) Qo 9T

&
N

g ZIAE FESHAE A7) 27
wEo] glow HMFrE LASH &g FelH, FoX
z7 25, HE, s WYl Hee o&
AR Ao} AL o]2o] e Ro: AT Ao}
Y AAE o] 713 Z(open circuit) A& o] AYRT}
of grow i/l 1[V] wwtelth. Az AA M= Y
AF7E HARA FS AdE &do] AAE o gt

A7181 27 A8 (resistor)¥} £ F3l(load)Z  AkE ™,

TS Al W A dg veld Aew
AdHE =, olv E7HT EA wiolth AsHA A
AaEL alele d7ste vg H= iy A7) A%
ol A%, WkgEo] Whg oo ddts folk, TR,
g ARAeH Fo| Atk

99 4= A¥Ad dmdde B 54 yepd
Aselth AFb FABFE BN FaBE T
ek Aol oja 4ol A7lE olf AAD Fo oL
sl dg A%, A7) AEA ArdA LES E 47
Sgol UE A wRolh oedd £AL A (% ol
Ohmel W oz ey + 9l

I/ohm ZE )

71X, i = AFLE(Aem” ), R = AA F U A

@ :}zu—i_}zle_'—}ztc (5)
Sdolt A/t EdAE J A A (current

collector)2 Ab&stuat®, Mz A A9 FAT F
Ak ol Ay HFH AT @A77} A9 ndt R,
o] AgA e 0.1~02[Qem] BEo|h

T
B
E i
ol i
”_“‘-.,‘
so7 j g
= ~—
Boo i
g e
as E =
a4l P
e
0.3 ™
-,
a2 >
o 100 200 500 800 Too

300 400
Current Density (mA/cm?)
ot = =
1% 4 Hudel d2HA 23 S4

Fig. 4 Typical PEM fuel cell polarization characteristics
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Table 2 Technical Data
Solar module

Dimensions(widthxheightxdepth) 200mm*297mmx100mm

Terminal voltage 2.2[V]

Short-circuit current 1200[mA]

Eletrolyser
Dimensions(widthxheightxdepth) 200mmx>310mmx110mm
Membrane surface area 25[em?]

Normal voltage in continuous

) 1.4-1.8[V]
operation
Current 0-4000[mA]

Two-cell fuel cell

Dimensions(widthxheightxdepth) 200mmx*297mmx90mm
Membrane surface area 2x10[em?]
Voltage when connected in
0.4-1.0[V]
parallel
Voltage when connected in
) 0.38-2.0[V]
series
Load module
Dimensions(widthxheightxdepth) 100mm>297mmx100mm
0.3/0.5/1/2/3/5/10/20/50/
Selectable resistances
100[ Q]
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Fig. 5 Circuit diagram with 2 fuel cells in parallel

R1 FC1 R2 FC2
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Fig. 6 Circuit diagram with 2 fuel cells in series.
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