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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)
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1- Flooding

2- Large droplet
3- Annular

4- Slug

5- Plug

Yy


www.sid.ir

OUbhSed 9 31355 )5 Se

G roly Line SFagu ey S )Shoc 3153999 0l Lo kel J8l )75 e

Jem 50 Ol Copan oue gilwacs b ‘[\“]Ql)l&w 5 Jasdsg,
Jobs g lee So able) a5 Wae) ais ol 4 (s penly Lie (5o
Ao (g Cashy lie 51 580 St 515 585 Y e
g S Ko bl 4Y o Shee YV ] o) Ken g pli oo,
@l 23S cyp (20l Gileoe bawgi 1) Gl Lulid cov g el
39 Y Ceows ay Lid I CelldBlS Y Gos o b, JBe a5 ol las
b G2 Glsb oy Jodoar

DT g e ()2 S 9) ElI-T
(s 9 8os 55 2 O A5 UL o (Ll e oeyn oz
el ol ass s Glbs (ooyn slagty, 5l il gyl
IVYTYL sl 3 caoglie ) 55l il L a7 095 o ooliinl (5 gan
Spgal oy -Y g V0] Led cal-Y

Olojipe (oyp Suie S Grpd (owyn SSSS Gl o o
935 Sei ¥ g &1l (b Gl 5 mle ol 25y Sl 5 S
o b B g0 by Sl 5 O JU Seslus (ow)p eizeen
il 5l Wl b (5 pgal (o) 2 (23T slasbg) Cn i saedee 3l g,
FOlT sy ) g LYV-YFIT Lblae by, [YY]T
AT AN PUFSIE S BN | D6 1§ Lt (I I L W £

L g d9de0 0l Joy 40 (Kol andil 95 SG 8ol anl (29, 50
@ @y ol Gl ol boyssn a0 gy nl Sl 4 azys
GRISSE Gl o8 by, cnl wlse Candr aman sl S D50
b9y (rl i Lol 1l oo canlin (Gloj (6 p M SSE 1 9 ol Sl
1y osllae Gl 5 S (6 p3SSE pleyon wyiead &5 ol 1
Irvlas palp gy o sy ol () S

b gl e Lags o] 4 S« gumrboliin 855, Giigy 0
wr b GEgeda g 5l g d9bee 4K oole WIS
Py e delone Sy 1 37ge ol (lie s il daz 8
9 Wil sl Sl G rNSSE Gl g s jlews <85 )
IevTasl oo 850l @i 8 slge b uizmen

an lp ooliiul 9,00 (3985 b ST Su9 59 )R
Lae 8 385 Y (b, @l LS 0 wle Ol 0425 (25 5 Gpaas
S gy o ITV]adl o iy 4ol 5 05 2SI L oss o2 50
" el g 0dis S (P95 e ol sl oy axdl (Sg5g
ol 1) T Cabied wnd] &0 2l g 43S o j308 0,5, b 43 g
AP (S99 6P n Gangd Cuold (angs Djgot) Sa3 e
lyp) eaiS oo e 550Ss 5l 1, wil 50 dezge ol 5 WIS [0 84250 O
oy L2 | W15 Sl JUIS el lo JUS) a¥ oS o o aSiyl Lanieds
Jdoas (g, opl 0,55 udoren ail oo S o ls 18 (09 5N L oo
Al OF 5 yieg Sas YO Togam cuipa) Sloy 5 Sl (5 i SSis
JGssl Sealins oy 53 1) gy ool eyl e aS0il o Sgae ([YY]
sr 2 @by sletesgime Jois )Ksn Sl plpb o
493l wandbge &8> Jl p0 Cie iy b &S SagS Ol Sl (5 g

- 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

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

Jo o slades 5 58 ZE L oyt e (gemilpedlS slallas o9l
5 Vb e Jor (bgy ol 5l eslil izmen [VFloo S e o S lS
Irvlast s e oleS al&isles Jilug

WL 5o baaiss oy adee) ) goshe Sledbl gyl 55 (31,5 5ilog S
O )l5 SV 50 by, cnl (Jg sl Lid o Of JES! yaizmen 5 Al
Ir-velasl o sads ol as sl

il by, SN0 e Gl Ghsy St Ol (Sl (o
@b Slej 5 G ploren SR SSE 18 g )0 5 7eS Ause ob oS
Seolins 5l 3880l gloppgal 4 0B 1) Lo (s e 4y 5 000
bl 5 Dbl (nl siluee bz SJUE ;o 35750 56 55 Ol
Sl )3 izmed 5 39d (g (b Sasl g Sge Sl Wil e
P95 Gl 255 )8 eslitul 9550 (S gu iy cSLe )3 esliiul 350 Slge
5 SR Gl @ a2 b (gl o Shes peie ()
roeo 1y i 95 5 f Cugise e I 4 ol Gl T sy
o Sl Jlossl 438 S e (KA1 g a0 Sl
il oo 8 35k Yl g5 sla U (590 5 93 0L >

SJpneal Ghg) Fomb 4R peimen g o0l ol slacuje Juloe
sl Ghey ! 1 GRsk cnl e dagiyy 500 4 el it JIS0!
S5 oo oLl gy Lid (s sladdy )0 S Cappe oy

PELWT ol 5 (F5gu fy Dlhogas -F
B a4 (Sl plotws (el b St (22 gmdn o Aagk cnl 5
elload angd oo Gl JUS gl () Stz o oo L
S50 o BB clas,p IS 45 a5 wily e OXOCM? 5 gus by Jlad elans
Joe gealS VL S p (90 s S e 05 (o0 )l B ool
S Ceos 3 518 93 0l > gosaline 5 5yl pgal S ) SRS
dcgorms ol el odd 4w o Slee pB2 o Bew s JUS
5 ol O (55 i ke g olulis 4 bgye Sledbl oKl
g ol wesse L3 L s o ) mle O 5B gs obr iy
Sl slos 5 o Cush) SrtesS gl o b g p
ol 00y plosil (6 poudy Lie g 2l oo o il g WIS (60559
Sy g SliglallS o Sligranily G olSiws Sy awgi b iglo;]
oolin] &yty Joy laginlasl 50 900 bl I ol y2 o ke 9oy
-l g Wl e 0 ol Al (Bl D ppon by sla LB
S IEVL 5 Wl e 13l (2P o Wil geen i D90
o399z )3 Joo 0,501 5l 6 pFol b g OF sylub (ples] plesl Lulgs
[PPSR RPN RCS IR O O PO DS DR NN IOP SR W

sl 00 P9 lg:g)l

(MW Sy Blis i 3l 5 il Sloxio 59, » Ol JUS

5 P S e wold |y Olz JU a4 (Sl aliies Sl a8 il o
FA JUS Giys, j2 Jsb 5 ablse yeidheo ) 5 VD cus e JUIS £l
sl ils 3 K0Sy 5l stedee ) alolh o aS Wil yiedee
oz JUS s ) S 50 el ,S00Ss iy 5T 5 WIS (sla JUIS
peas AFY G 0wl ool 00,5l JUK slel -V S 0 g WIS
e gl oY USE o el oad 005l ool acgazs Siilets

1- Gas handling unit
2-JRC
3- Plexi Glass
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