A~

W Y+ #48 ¢ ¢ i BMERAwAAR° v | ¢ OBRBwavi Cj E £
Ceq{deyswad Cy %

IRy ¢ %y Gy WeE G BIE & IES \d wadavipje Co Y

ali.iran092@gmail.cont @ é@-a@: 8 ¢ d%4 O 668 1Q- @ RY% BRI @6 Cl Q
aalasti@sharifedu@c | 4 41 @c | aCN @0 %ac¢c YoO+¢é di°eClQ

mkermani@aut.ac.ic@ é@-a@:N 7 4 ¥4 P 12 %OHE 4D Rv» @HEH
saeed.asghari@gmail.con@c | 4 &1 4@t | &.@ged O I@6é¢ e@IeE@ZQ

accCci

a¥v, YBipe )Colaurka D@l 4 CIcYAuRd g @ BB E §a B ¥AYAYA ¢ DAQAWQ@ SCT dTe ag
Acklig&BCT ¥0ly 8% C1J & gk geeb 1 c)BGPRE 1 P atrCaol Va d 4638 CaWoN ¢ 4
av%gd QEN RCD SQ Aauey &l | 4QlaebNJ tBeBEMALT. mHedNcGaw ) Pal c¢cD SQ Bl
RCPHLCEQRy yB@&INgT da1 aCOUg cRAGRNCcHERINH CCT RORAESIDhBEARLDPATL
AAl 4§ LAaSdQ@c N T ¢BT abatecWé & OF EIC NBSHa Fleddll aCOUgstcl - g
(Tl 4 VeS®TD 6QEy ®di@d QixeraMI FaiE jefieaS e TQ &/gd QI BR2gHS d@A 1Q
@BAZ. D %uNia a0IC$ Tl Diduxiaeey) AaQiiAag @8 grd(aaC CRIWRQEME /N é 6

RET] ¢EwgEhe [ CVeld BRHSH B4FHATF e RC

¢coCoHdi jwubd
YowE AGHAIOKAE @ET (¢ WH & IABD i~wEm- A



Au°(e
| gvad Oge AdGA T cr &6MB ¢ 71 edAJr @R IS9TH ™ YO &a
gr &1 °2 e@fdliag @ ISGREARISI GOY &a&d TeMQH @ L ayala ¢ N
¢Y )adcall- 13% | acUiARIA ¢ Bd RieE@IA0a) ¢ Q@l1ad] fc D gTICI AI@B f O4& |
PRAT I ¥ /BB 78R ¥/838¢ R4+STQ  aNw&BOgr&ICIE §Tald Qelygoal 1 1
bRO I & @QglOmy Q¢ xe R AWOBAE N DOA| gl el 1SaQ
) PHEAIY | Qgl _ClSEENIAZCYC 1 T | 9liEcs Ay®acl N
Y% @i CIRATETIbS N Céao kX §F JCirrcBmEaa Gl RCX&Ea
cCeé R =gQET RU dI NYRENCHE] BAJRBSHBC 1 51 ammBEACa QT
¢hYs YOYRBRFECY- Qal S1 T 9ad®OaAC aT Id Qll @DR) IBAYS QMU Te Ac
SQadueEBlc CGh ¥ 0QCE Q&Y A @ &TBUQTI&ed UCYel EEAAFADOBE T 1 § ¢ Qo
) Pal ¢ @oikwNC AADEBCYLE Gl R géh T ev/Ske?s V@Y 8% 8%ilsal ¢ ¢ DCo
QtIgReEBP & T QEADO IQ#IR@C A Bg@Gil| calGONau Yol a vy LA Bg T
T3C =T %6 Cl 1) MSYRIVIgaed ¢ 1 @CdYBRI @TQ @adi¥.& Tk SebleCy
gaCwdYaR| CHMREB TQOE V@NPal JPad T voN&@mal & | Na g
) PaOl s&églacl & SQ
T ¢¥e O@HDICHOTsDE OV Iafhc 6%@ A4 O& BgS@d ¢ u é[¥pyeeN e wasal
a% 19@iQafsS] 19a9Q | 1 D4k GécA Brgdl DgTedd? ITS @A @ 10 alr
) QBAIRRE gSIgmN S
) & BER  a B gliviel S aglipidghate S gREDIA Qc B ICTiHghvte S
e U@BOREECY VeS T AEA@EY Gdl- Ckl ec D C8 QlCéceY% Y. 4Td a
P8 cl S1 - CONOGRINB B&EAE e | §&@Ero@dbeadCa PEGEHECI B
P ad RdcQ 1 ¥y- a1 Cd c@iBle @ adgl 84° V T WeadTH A CN agb Rg¥d a1 R x Ve
addeRTgl AlpadBaeh G BE IS - C¢ e Vg B a BaQaac eT 1 Cl
b1 1 bl GImMAAIRIc @A ¢ ARICT e&da! dlle B 14ybtaalRic IRICE D S |
padQl o ¢y ecC
S| Rudk caR aS Q WM c IARK T C d Scb %38 &t E®s T/PETHBEBT |
gl T WAR®I y STPB dJll SUUEE IGSIcVAA CPIa8@c) CE I &le acrd@ rall IOyREN -
yRCQe CC CE|
cD SQ@ 8Cql AR¢C & ¢ &P E cOGuia yC o SicTeE Usy SHARACH: ¢ 3 |
) RCQE GG @ Izl OPT 1 O Ti o 11T c¢TiyY ¢l
gQ| ¢ B QWHEB Ul 41 aSQd R OHE 3 @B /s &DMBNGgDEe SV YT |
cD "B¢ CASACOIBRCCLBTELJITIOYIQA BB QET Rcel €Y
SQ %icma°NC FAIE B@UA RN S| KHaR STeDRdbq cal€dCull il &€ a
EPY Sxec e 178 ICID&G C<HddR ¢ COM Q@Egl ALREd BQ YEN c¢cD &1
) Qa W sdsSi 8l - C¢
gSE¢ BNl e piéag glcaGNESERIY Vo IAd § gl B SKIFRLyA/N dgT Vi S
v,y &R ¢ SOV &0 B | D YeaTYERUE 3CSHGN & 11¢ IMIBEERIC ce®QHdd /L 61 €



gl ¢ QBUB Bl SIYERIO Y@l ¢ 8 YQVE & BNEgG Vépl ¢ Qal S1 v
ri OAe WALy @aWl ag ok cUd HdbNeae AT IBUBISHB A 1B E NSIT 1T 6
dQl ygd@®RIE ¢ T laid O &R i iy N CARSEA: BB X &9 S| - SUM e8:®g Q
a3 Pcl Q g&ALI N IQAaBED g EEAEE: @ue cl CN CS@EF?I S
®cel CQBQROSMEIRE ) DI %“AETAHD PRIAR ¥, A &0 A(d) Vaabl ez, i a
bal dRc8&cyBSaiCcec e |
dQdd A 48Q RCD al Ci ¥ S| @Yx eDal\i3GEiyN@BANEYY eTal CXcHgeJ ST &
cD [ 6S&é Cal VE@ADE SQ CHeG-4 D el D RSAR Alate gl A ENvgl T )
) Q¢ Clkbiecys %Ce a ©BAP%EKET B
gdRBR%R™ C1 D%uCc|badRe TOx&H gTeebchl HKABPOP R CLTRAEE N
403l ST~ TI dQlyOadtu i e &dUccatsnl ) ®PED ARCxERTCREF
¢ v ad®Rlc M*%AAN Q@IPB R € xBDEBIURRPLRACCyge@ £ Sl eu Dol
) @Y avl CeqgeCOcalt ECEECHBLEY8ARE L2

Cz%~wAAOGBV

0AUMGEa AE(,
di°ceCl Q puChoycawaB®uCagdi8eREHDBAI@ETLAEETD QI v
Tlc¥aTtr ®GIRCTPA I CHRe COViaadl 8l wd&téad 1 ac¢N CT AE

cl - g k¥l FHOFHMNOFTANQATT SIEd uBAPHReYBHAa 0 a40ai NeS T
cl¢N I N QhFESIigLdtdl | GOANY v B RiediS S&aDl A ¢IRGDiBARI ¢SN

rl OAcdh gfTéDQk QI ), Qrad Ne h Dt B gkex log ReD QaY: €TRES LI
gS PPl 4 CR-DASERIATYIIRST 7 &°agy&d TIIecRCI T g @a ceal atN\su & 0

P alaNalcsdyys IdQ@d 1R & b &0 BBREMBE
SI TQ&VEHCYe 10-Gtalg C1 B QOY oD C 9k SQCE T
PR Q QHAGRE - MH a A aval O RdOR ceCQU B @ Da T¥g )REBIeTB UT 11 R CD
JD Tl (@dOHEIQ Fatadmerd e ) QT axgtdc@DRIDEQBsEe dTI 1
BT 7 QB §3 19T CRAGLB@TWKIIR aDAISQ ad iy M ATD)AQEAREUN
gCAadU eQ TkE ¢ QO @ ta DC i@aaXC 6CT G4 o e (BALA B INGSEBEANT 1Y
HeéE W b@ @1 H-CEEL0 & 6 YidAladole (W SENUIZ TIgCA2QB/S QLBRBQE N
TCT Riaéeqgedd wNSl auU aBRlag p¥% Tl SO TRIgRDaEBI D
COYl & a%ag SIZTMPBDatRE8TEDH THASET a%igl B8 I HBel
) Qac dRCIl éag e&ce’

1Back diffusion
2 Stack



BAT# }~ vC{AssCuv Caobpl awoEyv?

a
¥ %e Al £ ©Aw®ve CAWWOA awolBhalay OAwWbhEi a° E A

Figure 1- Designed and fabricated testbed in fuel cell laboratory dflechanical Engineering Department of Amirkabir
University of Technology(left side of image) besides primary testbed made by Iranian Space Research Center (rigltte of
image)
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Figure 2-Three cell polymer electrolytemembranefuel cell (design and fabrication by center for hydrogen and solar energy
research (ZSW} Germany)
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Figure 3- Schematic structure of designed Neuré-uzzy modelin Matlab software
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Table 1- proposed NeureaFuzzy models specifications
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Figure 4- Real output data (blue colored) besides ANFIS approximated outputs (red colored) in normal condition in
parameters a) Stack voltage, b)YOxygen pressure drop and C) Hydrogen pressure drop.
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Figure 5- ANFIS models' inputs for approximating outputs. plot a) Wet oxygen temperature, b)Wet hydrogen temperature,
c¢) Stack electric current, d) Oxygen mass flow rate, €) Hydrogen mass flow rate and F) stack temperature.
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Figure 6- Diagnosis flowchart for flooding, its severity and its location
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Figure 7- Unknown condition real data (bluecolored curves) besides ANFIS approximated values in normabndition (red-
colored curves) for parameters: a)Stack voltage, b) Oxygen pressure drop and c)Hydrogen pressure drop.
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