SR Ok gdoooooooodoooooon
(:_ﬁ) q: El?ﬁﬁm:)lﬁlm 0 O O www.china-nengyuan.com/tech/163594.html
= china-nengyuan .com 0000000

Jogooobotdbotoobogbogon

nooo*oooo*noo®ooooioooot

i100b0000oboboOoonDdseoo44b200b000oODOoOO2080403.0 000000000000 0OO0O
04000440 4000000000000 00O0OOD O 4000440

gboooboobobboboobooboobooboobooboobooboboobopPEMFCOD OO
goooboobooobobooboobooboobooboopPbO0boobobobobooboobon
gooooooboobo* 0o boboobuooboboboobooobooboboboboobOoOobdPEME
coobogoboooboooboboobooboobobbooboobooboobobboobOoobOooboboo
gbooOooPEMFCOODOODODO

00000000000000000D000000000000000000000000000000000
O0O0DOPEMFCOOODDODDODODODODODDODODODOODODOODDODOONDDODDODONONODOOOO
ooooooooooooold
OO0OO0DOPEMFCOOOOOOODDOODDOOOOOOOOODOOOOPEMFCOOODDDODODODOOOOOOO
00000000000 00000D00D00000000DoOooooooon

1PEMFCO O OO
110000

PEMFCOODOOOOOOODDODODOOOOOOODDOOOOODOOOODDODDODOOOOOOONOOoOO
000000010 00000000000000000000000000000000000000000a0
0000000000 00000

00000000000 oooooooooo™
00000000000000000000000000000Ro

0o1/9



ggbooooooboooboooonoon

ERE Ok
@ mgsﬁﬁﬂlﬂlﬁm O O O www.china-nengyuan.com/tech/163594.html
= _ china-nengyuan.com oo0o00oo

HAR\ Do ; — kT
l 3 EMREHER
H.
! 3

M1 -
Bk GWE B
1 PEMFC T{E/RIEE

PEMFCOOODOODOODOOODOODOODOODOODOODbLOO0ObOODbOObODOODbOODbOobODbDODO
goooboooboobooboPEMFCODODDODOODOODOOOODOODOODOODODODOD
goooboooboooboboobooobooboobobooboobobobobooboobOooboobboo
obobo20b000bobooPEMFCODDODOODODOODOOODOODODOODOODOODDODODOODOODODOO
000000000000 0000000000D0000000O00On

0o 2/9



I:p SR Ok gooooooooobooooooa
(:_ﬁ’ _Esﬁﬁﬂlﬂlﬁm O O O www.china-nengyuan.com/tech/163594.html
= china-nengyuan .com 0oooooo

B REEH RS

N RS

AN =

s S i
) 1 —— — I ®

S ISR R

AR =

SYNE e S

R ARGt

RASOEF B HE Rz 1
24

2 PEMFC ft B R ZHEE

2PEMFCO O
210000

000000000000 0000DD0000000000D00000000000DnDo0N0ooooooooono
0000000000 000000D0D000000000000D00DD0000000D0oN0oDNooooooono
Ste-fan-Maxwell D OO D OO OO0O0O0O0O0DOOButler-VoimerDO OO OO OOOO OO OO O Nerbst-

PlanckD0 0000000 DO0ODODOSchlogD OO OO0

0 0 80 3.3.Baschuk @
000000000000000000000000000000000000000000000000000
00000000000 Kulikovsky™

000000000000000

ooo0o0oo0o0oOoOoOoooooooooo™

0000000000000 00000000000PEMFCOODOOOOOODODDOODOOOOOOOOD
00000000000 00000D00000000000D00D0000000D0DoDoDNo0ooooonn
000D0DDDDDOBernardid VerbruggeD OO OO D OPSAD DO DDDODOOOOOOODOODODOOOOO
0000000000 0O0OoOooooooooohd
00000000000000000000000000000D0N0N0oooooono

220000

PEMFCOOO0D0OO0O0DOOOODOOOOOOODOODOODOODOOONONDOOOODOONONOOooon
0000000000000000000000%gNguyeno ®

00000000000 0O0OPEMFCOOODOOOOOOODOOODODONODOOOODOOOOOOO
0ooooooo

0000000000000000

000000000000 000 FullerD ™
000000000000000000000000000000000000000000000000000
oo

oooo

0oooooong

0000000000000000

0000000000000 000000™0ooD0D000000000000000nONnoOnad

0o 3/9



oY oo uugo
(:_a qJE;ﬁﬁE':lrlm O O O www.china-nengyuan.com/tech/163594.html
= china-nengyuan .com 0000000

230000

O0O0OPEMFCOOOODODOOODODOODODODODODODODOODDOODODOODOOOOOOOOOODO
00 0“0 puttad B0 O Navier-Stocks0 00000 0000000000000 00000D0O000OOO0OOOO
000000000 00000000000DD00000000000D0D0D0D000000000DDO DO Khajeh-
Hossei-ni-Dalasm0] &1
OOOPEMFCOODODOOOOOOODDOOODDOOOOOOODOODOOOOOOODDOOODOOOOOOOODO
00000000 0000000D0000000000000D00N000000oNoooooooon

J —_
%W-(E,@VFO (1)
¥+?~(EEF)=-E?P+?-@1 ?F)—%F (2)
B(Z'qs) +V-(egV) = m, (3)
e MALBR p i’gﬂﬁﬂl?bé%#ﬂﬁ*ﬁ#ﬁ; 5 0
KA PR RET s u ARG YN B) kS BE EQ%I”J?@EG“
T2 py NRARIK VR 55 R HEMEH’J’HHFE v, A K 1)

wefes s =i

O i
goo0o00o0OoOoooopPEMFCOOOOOODOOOOOOOOOOOOOPEMFCOOOOUOOOODODOOOOO
godoooogooooogono

240000

goooboobOoPEMFCODOODOODOODOOODOPEMFCOODOODOODOODDODOODOODO
gbooobooboobooboooboobooboobobooboobobobooboo

ooooboobobbobooobooboobobobDoob0oobooboboboobooboobobobooboo
0000000000 0b00bO0DO0bO0O00O0bUoU0ObO0ODLO0O0ObO0ODO0ODO0OOODObDbOODdPaclisan

O¥D oD O0D00D000PEMFCOODODOOODOODODPEM-
FCOODOODOOODOO0ODO0ODOODOO0O0OD00DO00D0000D0000000000O000O0DOODaCosta
Lopes0 ®ID 0D OPEMFCOOOCOOCODOODODDDOOOOOOODODDDDODOOOOOOOODOOO

gboooboobobooboobobboobooboobooboboobuoobobbobOoobdPEME

coooooLno™
O000O0SVROOOOOOOOPEMFCOOOOOOOOOOOPEMFCOOOODOD DD OOEIA-

psondnouogopooooonon

goooboobobbobooboobooboboboobooboobobboobooboobobboboo
goooboooboobobboobooobooboobobooobooboobobDoobDoobOoobobbo
goooboooboobOoPEMFCODOODODDODODOODOODOODDODODOODOODOODOODOO

gogooo

WO OO

0o 4/9



SR Ok gdoooooooodoooooon
(:_ﬁ) q: Eﬁﬁﬂt)ﬁm 0 O O www.china-nengyuan.com/tech/163594.html
= china-nengyuan.com S o0opgoQ

PEMFCOOODOODOODOOODOOODOODOODOOOODOODbOOO0ObOObOObODOODbDOObOoODbDODO
goooboooboooboboobooobooboobobooboobobobobooboobOooboobboo
goooboopPDODbDO0ODOODOOODOODOOO

310000

goooobooooobooboooooboobooooobobooooboobOobobboooobooboOoDbOoDbo
gboooboobooboobooboobooboooboboobooboobobobooboobobobooboo
oooooobooopEMFCODOODOOOOODOOOODOODOOOOODODOOOODOOOODODOOO
goo

Abtahio
O0O0O0OOPEMFCOOOOOOOODDOODODOOOOOOOODODOOOOOOODOOODOOOOOOOn
00000000000000000000000000000000000000000000000000A0

Adisorn0]  [#
gooooo0O0oOooooooopPEMFCOOODODOOOOOOOOOOODOOOOOODOOOODOOOOOOO
godpoooooooogooooooooooooobooooob oo b oo oo oo obooboo
goooooooooooooooo

3 Ull] f":|’:

A, U .
TN - o . i L1
—— HERi{L = Bl = SR {k "

-

3 R GIERE

OOPEMFCOODODOODDOOOOOOOODDOODODOOOOOOODDOODOOOOOOOONDODODODOOOOO
00000000 000000000000000000000000000000000000000OBencho
uia

NEO [

0000000000 000000D0000000000000000000000D00N0D0Nooooooonn
0000000000 0000000PIDOOODDODOOOOOOOOODOOODOOOOOPIDOOOOOOO

0o

20000000

3WOOODOPIDOO

goooboobobboboooboobooboopPDObObD0O0ODOO0ODODDOODOODOODOODO
gboooborPiDODOO0DOODOODOPIDODDOODODODOODOODOPIDODOODODOODO40ODO

00os/9



SR Ok gdoooooooodoooooon
(:_ﬁ) q: @;ﬁﬁﬂt)ﬁlxxl 0 O O www.china-nengyuan.com/tech/163594.html
= _ china-nengyuan.com 0000000

s b b

Kp# Ki4 xr.q

» PIDE#HIZE |—— HEXNR >

—{_de/dt |—

obooobooobooboboboOoboPEMFCOODDODOOPIDODOODOODODOODODOODOPIDODOOO
gooobooobooboboobooobooboobobooboobOoobobDOoobooboobobDbo
D[EI][IDDDDPIDDDDDDDDDDDDDDDDD

0 [
gbooobooboobobooboopPbbooboobooborPiDObO0ODbDO0DOODOODOODO0n
gboooboobgoobobooobooboooobooobooboobooboobobooboooboPDbOO0DbOn
oooooPEMFCOOOOODOODO

340000

PEMFCOODODOOODODOOO0OO0OO0OO0O0OODDODOOODOODOOOOOOODODOPIDOODODODOOODOOOOOO
00000000000000000D0D0O00D0000000000D0D0O0O0D0D0O0000000000O00On
0000000eDD DO O Golbertd 2
00D0DD0O00OO0OO0OO0OPEMFCODOOOODOOONOOOOODDDODODDODODONONONONONONDDODOOOOOOO
00000000000000000D0D0000000000000D0D0D0D00000000000000000
0000000000000 0000D000000000000000D0000000000000000000
0?0 0 0 Takagi-SugenoD T-SO D DO O OPEMFCO 000D DOO0DODOOODOOOODOODODOOODOO
000000000000 0ITAEDDOOPIDDODOLQGOOOOONOONDODDDDDODODOONONONONONODODOO
00000O00D0000000000AI

GuolJ
00000000000000000D0D0OO0D0O0000000000D0DOD0DODO0O00000000NODOnonoOn
00000000000000000

_s0gooon

0000000000000000D0D0000000000000D0DD0D0D00000000000D000O00
00000000000000000D0D0000000000000D0D0D0D00000000000000000
O0DDO00D0DO00HaD[29)0 0 0000000000000 00000000PEMFCODDOODDOODOD
0000000 0O0000000

0000000000000 000OChemsio B!
0O00D00O0OD0OO0OO0OO0OO00O0OPEMFCOODODOOOOOOOODODODODODDODOOOOOODODODOODODOOOOO
00ODCODODODO0O0O00000NDDDDDONOONONO000032%00000000THDO OO 3%0

00000

goooboobobbobooboobooboboboobooboobobboobooboobobboboo
goooboooboobobbooboooboobooboboooboo* o0 oboobooboobobbo
gooobooobooboboobooobooboobobooboobOoobobDOoobooboobobDbo
gooobooobOoOoPEMFCOOODOODODDODODOODOODOODDOODOODOODOUODOODDOO
gooooooboopPDbOC0bOODOODODOO0ODOO0ODOODOODObODOPEMFCODODODODOODOODDODDOO
gboooboobooobobooboobooboooboobooboobobobobooboobobobooboo
gbooooboooboobgn

0oe6/9



=EOEY gooooooooobooooooa
@ mEEﬁHt)EmI O O O www.china-nengyuan.com/tech/163594.html
= china-nengyuan .com 0oooooo

S 3Lk :

(1]

(2]
(3]

(4]

(3]

(6]

(7]

(8]

(9]

(10]

(11]

[12]

[13]

(14]

(15]

[16]

[17]

LILE J R D, ZHOU 8. Theoretical modeling of the PEMFC catalyst
layer: A review of atomistic methods[J]. Electrochimica Acta, 2015,
177:4-20
XUFFGHS. WA i H A B 2 RE 0] L IR 4L R 2015,39(3):445-446.
XU L, FANG C, HU J, et al. Parameter extraction and uncertainty
analysis of a proton exchange membrane fuel cell system based on
Monte Carlo simulation[J]. International Journal of Hydrogen Ener-
gy, 2017,42(4):2309-2326.
PR, 5 kW T30 35 PR P Yt AR G A BB L5 45 [D). B T -
JTHERE, 2012.
GESEE, HERAR. R T ACHB R L it (PEMFC) Y J5UBE K B HI (9]
KEEET R 224, 2001,3:21-24.
SEPG,, AT, 25, PEMFC HLJE R 58 B 1 AT [I]. B HL
AL, 2009(8): 140-144,159.
BREK e, ) SC, AHT . T A R AR R v i B R Y FLAR
5% RE[0). LR A, 2003(4):404-408.
TREEE, J T 5C e LR R s A BE A PE IR (D). IR AR, 1999
(1):35-38.
BASCHUK J J, LI X. Modelling of polymer electrolyte membrane
fuel cells with variable degrees of water flooding [J]. Journal of
Power Sources, 2000,86(1/2):181-196.
KA A. One-dimensional impedance of the cathode side of a PEM
fuel cell: Exact analytical solution[J]. Journal of the Electrochemi-
cal Society, 2015,126(3):217-222.
BB T, W45, AR, FT7 23S 40 IR H 1t el 3k 3 S A% A
BERIT]. b5l K24, 2004(8):1300-1303.
BERNARDI D M, VERBRUGGE M W. Mathematical model of a
gas diffusion electrode bonded to a polymer electrolyte[J]. AIChE
Journal, 1991,37(8):1151-1163.
EF il HeF 025 O L8 HERE A Y I - A AR L b R e A
B 9T (D], i b Aci K2z, 2008.
NGUYEN T V, WHITE R E. A water and heat management model
for proton-exchange-membrane fuel cells[J]. Journal of the Electro-
chemical Society, 1993,140(8):2178-2186.
FULLER T F, NEWMAN J. Water and thermal management in
solid-polymer-electrolyte fuel cells[J]. Journal of the Electrochemi-
cal Society, 1993,140(5):1218-1225.
DUTTA S, SHIMPALEE S, VAN ZEE J W. Three-dimensional nu-
merical simulation of straight channel PEM fuel cells[J]. Journal of
Applied Electrochemistry, 2000,30(2):135-146.
KHAJEH-HOSSEINI-DALASM N,FUSHINOBU K, OKAZAKI K.

Three-dimensional transient two-phase study of the cathode side of

oo 7/9



@

PR HER

china-nengyuan .com

gooooooooobooooooa
O O O www.china-nengyuan.com/tech/163594.html
ooooooo

(18]

(19]

(20]

(21]

(22]

(23]

(24]

(25]

(26]

(27]

(28]

[29]

(30]

a PEM fuel cell [J]. International Journal of Hydrogen Energy,
2010,35(9):4234-4246.
PACLISAN D, CHARON W. Real time modelling of the dynamic
mechanical behaviour of PEMFC thanks to neural networks[J]. En-
gineering Applications of Artificial Intelligence,2013,26 (2):706-
713.
LOPES F D C, KELOUWANI S, BOULON L, et al. Neural net-
work modeling strategy applied to a multi-stack PEM fuel cell sy-
stem[C]//Proceedings of 2016 IEEE Transportation Electrification
Conference and Expo (ITEC). Dearborn, MI, USA:IEEE, 2016.
LI Q, CHEN W, LIU Z, et al. Nonlinear multivariable modeling of
locomotive proton exchange membrane fuel cell system[J]. Interna-
tional Journal of Hydrogen Energy, 2014,39(25):13777-13786.
ABTAHI H, ALI Z, SAENGRUNG A. Water management of PEM
fuel cells using fuzzy logic controller system [C]/Proceedings of
2005 IEEE International Conference on Systems, Man and Cyber-
netics. Waikoloa, HI, USA: IEEE, 2005:3486-3490.
THOMYA A, KHUNATORN Y. Design of control system of hy-
drogen and oxygen flow rate for proton exchange membrane fuel
cell using fuzzy logic controller [J].Energy Procedia,2011,9:186-
197.
BENCHOUIA N E, DERGHAL A, MAHMAH B, et al.An adaptive
fuzzy logic controller (AFLC) for PEMFC fuel cell[J]. International
Journal of Hydrogen Energy, 2015,40(39):13806-13819.
BEIRAMI H, SHABESTARI A Z, ZERAFAT M M. Optimal PID
plus fuzzy controller design for a PEM fuel cell air feed system
using the self-adaptive differential evolution algorithm[J]. Interna-
tional Journal of Hydrogen Energy, 2015,40(30):9422-9434,
) 4 R, 4= A5, 2 H] 25 kW 0B i #% H1 K R 4L Fuzzy-PID 1%
il #5 BO BT (9], 1B PR A 2 R AR B R, 2004(2):179-
182.
GOLBERT J, LEWIN D R. Model-based control of fuel cells: (1)
Regulatory control[J]. Journal of Power Sources, 2004,135(1/2):
135-151.
TAT, FRTE, $ HIe. JET Takagi-Sugeno 1581 1Y i T-4¢ 3
FREAA A e 1 ST B (0], AE A TR 2k B AT AR,
2013(3):104-108.
GUO A, CHEN W, LIU Z, et al. Temperature model and predictive
control for fuel cells in switcher locomotive [C]//Proceedings of
2016 35th Chinese Control Conference (CCC). Chengdu, China:
IEEE, 2016.
HATTI M, TIOURSI M. Dynamic neural network controller model
of PEM fuel cell system[J]. International Journal of Hydrogen En-
ergy, 2009,34(11):5015-5021.
CHEMSI M, AGBOSSOU K, CARDENAS A. Neural network
backpropagation algorithm control for PEM fuel cell in residential
applications [C]//Proceedings of 2016 IEEE Electrical Power and
Energy Conference (EPEC). Ottawa, ON, Canada:IEEE, 2016.

0o 8/9



SR Ok gdoooooooodoooooon
(:_ﬁ) q: @;ﬁﬁﬂt)ﬁlxxl 0 O O www.china-nengyuan.com/tech/163594.html
= _ china-nengyuan.com 0000000

0 0O 0O O O http://www.china-nengyuan.com/tech/163594.html

0moo9/9


http://www.china-nengyuan.com/tech/163594.html
http://www.tcpdf.org

