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Abstract

This study examines and contrasts the power delivery
capabilities of PEM fuel cells through the analysis of voltage and
current patterns, as well as the efficiency and reliability of
energy production under consistent and carefully controlled
working conditions. Two types of PEM fuel cells were used in
this comparison study: a reversible model that allowed for
bidirectional energy flow and a traditional model that could
only produce power in one direction. There were two main
stages to the experimental process. In the first step, hydrogen
gas was stored in the reversible PEM fuel cell by electrolyzing it
for a duration of 0-76 s. The performance and power output
efficiency of the conventional and reversible PEM fuel cells
were examined in the second section during time spans of 0—
318 s and 0-205 s, respectively. The reversible PEM fuel cell

generated an output energy of 23.84 J, whereas the traditional
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PEM fuel cell produced 24.30 J, according to test results
conducted under equal input energy conditions of 341.58 J. This
translates to a conventional cell efficiency of 7.11 % and a
reversible cell efficiency of 6.98 %. A temperature of 24.5 °C and
a relative humidity of 52.3 % were used for the experiments.
These findings show that the traditional PEM fuel cell performs
better at energy conversion than the reversible kind under the
given circumstances. Therefore, this study highlights the
differences in power delivery performance between reversible
and standard PEM fuel

implementation of these systems within broader energy supply

cells. However, the practical
infrastructures requires careful consideration of contextual

factors and system-specific technical restrictions.
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1281 | nszudlin | wsedulnidn | Aadluda | wasewu
(s) (A) V) w) )
0 2.009 2.299 4.619 46.187
10 1.680 2.362 3.968 39.682
20 1.635 2.367 3.870 38.700
30 1.637 2.366 3.873 38.731
40 1.619 2.368 3.834 38.338
50 1.599 2.369 3.788 37.880
60 1.676 2.362 3.959 39.587
70 1.657 2.364 3.917 39.171
76 1.642 2.365 3.883 23.300
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nan | nszualuidn | wseduludn | Adeludn | wassu
(s) (A) V) W) @)
0 0.518 0.856 0.4434 4.4341
10 0.317 0.587 0.1861 1.8608
20 0.313 0.575 0.1800 1.7998
30 0.307 0.563 0.1728 1.7284
40 0.298 0.557 0.1660 1.6599
50 0.295 0.548 0.1617 1.6166
60 0.288 0.545 0.1570 1.5696
70 0.285 0.537 0.1530 1.5305
80 0.213 0.402 0.0856 0.8563
90 0.214 0.404 0.0865 0.8646
100 0.198 0.376 0.0744 0.7445
110 0.202 0.381 0.0770 0.7696
120 0.199 0.374 0.0744 0.7443
130 0.196 0.367 0.0719 0.7193
140 0.191 0.354 0.0676 0.6761
150 0.181 0.341 0.0617 0.6172
160 0.171 0.319 0.0545 0.5455
170 0.153 0.286 0.0438 0.4376
180 0.132 0.235 0.0310 0.3102
190 0.110 0.179 0.0197 0.1969
200 0.095 0.127 0.0121 0.1207
205 0.090 0.088 0.0079 0.1396
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10 0.133 0.579 0.0770 0.7701
20 0.128 0.579 0.0741 0.7411
30 0.165 0.565 0.0932 0.9323
40 0.135 0.565 0.0763 0.7628
50 0.14 0.558 0.0781 0.7812
60 0.167 0.524 0.0875 0.8751
70 0.174 0.515 0.0896 0.8961
80 0.175 0.517 0.0905 0.9048
90 0.178 0.507 0.0902 0.9025
100 0.178 0.505 0.0899 0.8989
110 0.17 0.512 0.0870 0.8704
120 0.155 0.514 0.0797 0.7967
130 0.177 0.499 0.0883 0.8832
140 0.169 0.509 0.0860 0.8602
150 0.179 0.49 0.0877 0.8771
160 0.171 0.497 0.0850 0.8499
170 0.152 0.52 0.0790 0.7904
180 0.172 0.487 0.0838 0.8376
190 0.151 0.51 0.0770 0.7701
200 0.149 0.504 0.0751 0.7510
210 0.164 0.476 0.0781 0.7806
220 0.161 0.473 0.0762 0.7615
230 0.144 0.495 0.0713 0.7128
240 0.151 0.46 0.0695 0.6946
250 0.136 0.481 0.0654 0.6542
260 0.132 0.474 0.0626 0.6257
270 0.134 0.41 0.0549 0.5494
280 0.124 0.377 0.0467 0.4675
290 0.116 0.346 0.0401 0.4014
300 0.106 0.299 0.0317 0.3169
310 0.099 0.262 0.0259 0.2594
318 0.096 0.233 0.0224 0.0789
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anauvdesing1 0.45 V reufiiigrisuansiivaaian 280-318 s @4
Anszuanazusasuliiianaseg19sias waemddui e
0.0224 W warwdsuazas 0.0789 J flnan 318 s famseit 3
WiilnuanisaassUIeuiisuaussourluwnsinaasssne
Tnanvassyuuwadidownds PEM uuudaundulduazuuusialy 4
au1s0asiaulwodninnuNaILaTduLarUSE VS MR Lad
Wamas PEM vowtauuudeundulduazuuuinly Tneuiudinsies
Snvawvewssiusasnszualiin sautardslaiuarnganustan
Wrnazvoenidufid fnaussausnsdnendliiulnan &
sUn 6 Fagudl 9 muddy TainsUTsudisuussansam
veuvademantuuudeunduliuazuuuialy fanseil 4

Voltage (V) vs Time (s)
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08 Load (Conventional PEM Fuel Cells)

Voltage (V)

1] 50 100 150 200 250 300
Time (s)

JUT 6 Shwazuswiuliiieudunawidiuageiean

Current (A) vs Time (s)
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Power (W) vs Time (s)
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Energy (J) vs Time (s)
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YU () ¥199n (J) (n)
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6.98 % wazuuualy 7.11 % el ounds PEM wuuvialud
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