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! Combined Heat and Power (CHP)
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! Hydrogen Fuel Cells
2 William Grove
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! Electrode
2 Cathode
$Anode

* Electrolyte
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! Proton exchange membranes
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% Stack



W ey sl
DV g 2o 5o b Jobo sole Jlasl -$-) JSCs
S o 4 jgume g mSIl Sl (pl jo aS cul fpl cal (6,5 )1,8 Cll> g4 0l o a5 JSUie
Ol ol (hadgs axio jleslanal b Joho JLail sl p e gy i 39 58Ul po gaie (s
Sl Gy ©y50h Glejpn Grizper WS oo Jate (gom Jsho Wl @ |, W 2 s aio
3% sl LS g cdadgs amano O-) IS g, 0,15 @ &l 4 515 CS g g W15 4 oy 5enST 0g,

QJ Slazal 13 (459 0up 43355
T (55) so30s slelbley
, e Jlasl

Sote Jlail

el )3 (5emST L g2 4385
S5 g9, 28 sl

() (&Ml

DT 5 w15 385 6l e b S5 Jskos () Ui s (Ql)-0-) JSCs



S S glgil Y-Y-9

Som L yol> Jl> o 3,15 54> S S aw sl L s Sa Codg xS €9 ool

[V o5 g by alides glgil -V-) Jgom

LQQ)-!)‘S

(Lo -glnD) olad JaisJom Lo

CHP S5 55 slapiinas g adis Jolug

sk ol 5 o5 &8k Joo BB G xSl slapinnns

200KW & CHP lyaion ol

MW & CHPYL 5 Lsgie slacad b ol

MW s> BZKW 51 CHP lpocacn 15T 61y camlie

2,5, sbes

©C)

de-Y--

vY.

£0-

sy
S o

oH"

H+

e e £

Aol gl

OF 9N

S5 RS |

ougd wly,s

Sl sl

(6roeds) 395931 ol L i guw S Yoy

147 o 50 LS pal jo TS xSl iz bags [b odsl (539, alobes slid 25 gm sl

So g S o ooliial e sl oldd adis Jilag 5o T Lub dawgs oolitul (sl

Dl a8 815 sdseis 09 350 ST Bk g0 40 a5 el (6 oy ygn 0aiS Culua

TS Ll sloayy 5 098Ul -Lad asgamme Jolis Lol 3> 99 5l (6 only sLié g sla

! polymer electrolyte membrane fuel cells
2 General Electric

*NASA

* Gas-Diffusion Layer (GDL)
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! Membrane electrode assembly
2 Catalyst Layer (CL)
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! Porous Carbon Papers
2 Carbon Cloths
¥ Micro Porous Layer (MPL)
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2 polyacrylamide

* Sodium polyacrylate
* Saturated
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Abstaract

Fuel cells have drawn incredible attention as a promising candidate for the power
generation technology, particularly in the last decades. The promise of high energy
efficiencies and near-zero pollution, make fuel cell an ideal nominee for power
generation in transportation systems. In Polymer Electrolyte Membrane Fuel Cell
(PEMFC), heat and water are generated as a side-production. The accumulated water
leads to a decrease in PEMFCs efficiency; therefore, water has to be removed and
flooding has to be prevented. In this study, by an experimental model and
implementation of transparent Gas-Diffusion Layer (GDL), water transport in PEMFC
is visualized and the fingering mechanisms in GDL are studied. and Effect of added
Micro Porous Layer (MPL) on water flooding in GDL has been also examined. Results
show the characteristics of the two-phase regime in GDL are similar to the capillary
fingering. Moreover; the fingers inside the GDL are generated by the capillary forces. In
addition, it is observed that lateral flow on the Catalyst Layer (CL) leads to an increase
in water flooding in GDL in which PEMFC efficiency is decreased. The our
observations show that by inserting MPL, lateral flow on CL terminated and the fingers
at preferential location on MPL surface in GDL appear and grow. The fingers also
select direct pathes to approach gas channel. In this way, it leads to descend in water

flooding and reform of PEM efficiency.

Keywords: Polymer electrolyte membrane fuel cell, Gas-diffusion layer, Capillary

fingering, Water transport, Non non-wetting fluid, Micro porous layer
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