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Experimental study of the effect of inlet flow parameters on the operation
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Water is needed to providing proper hydration of membrane and its ionic conductivity in polymer
Received 16 November 2013 electrolyte membrane fuel cells, but excess water accumulation known as flooding phenomenon

Accepted 25 December 2013

Available Online 14 June 2014 decreases the passing way of reactants in the GDL and reaction sites on catalyst layer and

increases mass transport loss and leads to performance loss of polymer electrolyte membrane

fuel cells. In the present work, the two-phase flow in the cathode channel of transparent polymer

l;?,:?grds' electrolyte membrane fuel cell with single serpentine flow field is visualized by direct optical

Water imaging in unsteady and time averaged states. Then the water coverage length ratio and the

Optical Visualization ) average of water coverage length ratio are derived as a scale of water content of the cathode

Uwrf;f;a?j;vsetgiie Length Ratio channel in the unsteady and time averaged states. In the unsteady and time averaged states, by
increase the stoichiometry, decrease the relative humidity and inlet gases temperature in anode
and cathode sides, the accumulated liquid water in the channels reduces. The effect of anode
stoichiometry on the amount of water in the cathode channel in the unsteady and time averaged
states is more than the cathode stoichiometry.
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1- PEMFC
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6- Optical Visualization

7- High speed camera

8- Digital Image Processing (DIP)
9- WAL (Water Absorption Layer)

O oplaids N € 093 AYAY 31 o yu)de Sl Swiae

ol Sz ey L B lady o ol g2y Sl L e
080 @l Sl ojlail 5l G el cail oo 55900 Lad 5l 0550 Cash,
“d plys g 0 Sles oy JUil ala>de BB palS Cel (SS g
.[\]a)la el ‘OL;.;.]o oy pl 4500 5 o SBgu

ok Lid (Bpe oy 50 58 90 bz s @bl ol g Jele
5058 038 g O35 ol 5o ailioe plordy 2SIl 0l S
st gl W5 g Wl glacend o ly o 5a by sla U b
gl o)ly 5 S9i Y Jalite bume Gyl 5l lafl5 g 205
09 M5 ez O35 Sl a5 S 50 0035 o cnJUS Y o 28Ty
S & Las Gy G H (g wboo paleST ie &)k 5l Jlast gHe
b 5l e 2SI 0 Sz dage S Bl g et i WIS
gl 5o g aSIlos S oo e WIS 99 5l Coons @ ()1 e SO
S5 Ol g sk se S5 OS5 HY 0 b WS Cans U Y
2,8 0
Sl Sl Dylee 0800 &) (S yeeh Lid (SEgudn )3 &5 ola 28y
H, —» 2H* + 2e~ Sl og xSU raSTy (V)
D18 58I 25Ty (o))
Sy (@)
SIS e a antll gbe o el o JUIS 4 bgy o b Sl o
Pl by leags Sissile S il clz JS8 4 ol sl
SIS sl el Wl o qule Ol el 30 ol 55 ilyoo ez
aY 5 55 39k Y o lag] 358 g laoasms (1:5ly y5ee Sl aile b olz
@bty 2SI Jud gl Cobae palS el ol (nl 008 cunJBlS
29 @bt Sla STy (ad sgamme 4zl )5 5 ey Lid (s

255 o S yocky it sl 5 5 IS alisdle BB als ol
WlS o wasiee 5 ol ol oty 5 les o Ypoms ol sy

1
50z +2H* +2e” > H;0

1
Hz +50; = H;0

Ivlacst acslai 1) gle O zg,5 oy

IS gsose S plyear Ve o T Cupae gaise 15
we) )3 Syl e (SBgw lady JolSS g iy o (Sl
2ol oszs calons ol Jom BB 5 J& 5 Jom 29,055 oo )5
Gasye Lid Ga ble;y 5 (09 wsbye Cuz ey i SSsmn
o dm o Ok ensy 4 e o 0 b O el (Jg el o
bl gl [aVTogls oo 1y oy plgs 5 (2,5 aalS sagay ol a5 08,8
S el Syle el ond Gluliss & (g yary Lid g by o obib
Ol Ul e Glab -V B Sek 5 CandblS slaa o (Ll -)
O Sgde el 58 3485 5 cen JBIS slaay 3 mole Ol o e
Wbz Sl Glab p3 008 e STy Jub mhaw als 5 Bl
O g wowias STy by wle Wl oo U G950 5B g0 by
slacdl Lot Jo (LIS 595 900 5 55 395 4 (49,0 Lag] sl
1F108 5 ploosing iUl Jlab s 22l 5 02 Ji

w5 9 Oz SUS s ead anilil mlo O (lie 0 (lws
2 el o gez 5l 36 Gy 8l 3 oo p car mle O Ol
gl ol alsw Glaghy, 5 of copse cdiin b slJils

1- Flooding

2- Large droplet
3- Annular

4- Slug

5- Plug
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- High Frequency Resistance (HFR)

- X-Ray

- MRI(Magnetic Resonance Imaging) or NMR (Nuclear Magnetic Resonance)
- Neutron Radiography

- Gas Chromatography

- Nuclei
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4- Gas Diffusion Layer (GDL)

5- Catalyst Layer (CL)

6- Micro Prous Layer (MPL)

7- CCM(Catalyst Coated Membrane)

8- Nafion

9- MEA(Membrane Electrode Assembly)
10- O-ring

11- Full HD
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1- Gas handling unit
2-JRC
3- Plexi Glass
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3- Morphological
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