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Fig. 1. Different modes of consuming reactant gases. (a) Dead-end mode, (b) Flow-through mode, (c) Recirculation
mode
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Fig. 2. Schematic diagram of designed fuel cell stack
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Fig. 3. (a) Fabricated testbench, (b) Piping of gases and cooling fluid, (c) Fabricated testbench with fuel cell stack
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Fig. 4. Current density and stack voltage curves in MEA activation process. a) Manufacturer data, b) Present experi-

ment
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(L Al ) g dtng 4l 10) WL g T ditany Ll CIl> 4o 5Ly Gllwgi dawgio A S

vy



VPVE BASEY dorao V¥ v Jlo oF ojlasd Y 090 ¢ pusS yuol SOl wiins 4 puis

1/ p
I — 1.2{1.476
0.9 — = - 14123
S 1
3 o - 0.810.984
< 1 ]
& 08 sadd ] é é
Eﬂ 4 0.61 0.7385 ]
= ]
> 1 ]
I —————— Cell_No.15_Voltage(V) — 0.410.492
07 —————— Cell_No.16_Voltage(V) 1
e ) 1 ]
| —— St,,(V) = 0.210.246
I — StV 1 4
. Sty sluge(v) . 1

10440 10500 10560 10620 10650 10740 10800 10860 10920 0980 T1040 11100 11160
Time(s)
Fig. 9. Fluctuations of stoichiometry and voltage of H2 purge cell and stack in dead-end mode for both anode and cath-
ode (10 seconds closed and 1 second open)
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Fig. 10. Fluctuations of stoichiometry and voltage of O2 purge cell and stack in dead-end mode for both anode and
cathode (10 seconds closed and 1 second open)

(5 46 Y 5 Ay 4l 10) WIS 5 T Ay Ll S 30 (gm0 JS 3 &3 FromaS T 4l 5o Jglos 503 3 (5 k098 sl lilusgs e S

0.5

0.4

0.3

Activation polarization losses

0.2

Potential loss (V)

Ohmic losses
0.1

Concentration polarization
losses

0.4 0.6 0.8 1 1.2
Current density (Afem®)

Fig. 11. Average of different types of potential loss in stack (inlet humidity above 80%, clamp torque 9.5 N.m,
temperature 70 °C, relative pressure 1 barg, 0.3% hydrogen purge and 1% oxygen purge)
LS 31,5 il 4z 30 Vo Lod « ko 33 (i g B/ canlS’ HgliiS cuoys Ar 6V (609,9 Cugby) (6 50 5Ly I £lgil lawgito ) S
(20 ) (FumS | 4l g w3 Y/v (359 000 4l )b ) (oo

i

0.2

vy



VEVE B ASEY doxio VF+ v Jlo oF 0yl OF 093 ¢y pwol CSilSin i &yt

Sl IS lly Hlmo (g S o3Il syl Canalad pue g <83:F Jgux
Table 2. Accuracy and uncertainty of measurement parameters, stability criteria of TST controllers
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