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(57) Abstract: Disclosed in the present invention is a fuel cell, com-
prising a box body, a box cover, a cell stack module, a hydrogen
circulation pump, an air path system, a cooling system, a fuel cell
control system, a ventilation component, and a hydrogen intake in-
tegrated manifold. The cell stack module occupies a position on one
side of a first cavity of the box body, and the fuel cell control sys-
tem is placed above the cell stack module; a hydrogen inlet valve,
an air inlet valve, a cooling liquid inlet valve, the hydrogen circula-
tion pump, a hydrogen outlet valve, an air outlet valve, and a cooling
liquid outlet valve are arranged at positions on the other side of the
first cavity of the box body; an opening is dug on one side surface of
the box body, an air outlet is provided on a side surface of the box
body on the side opposite to the opening, the ventilation component
is mounted at the opening, and the air path system and the cooling
system are mounted on a first bottom plate at the outer side of the box
body. The layout is reasonable, the structure is compact, the product
assembly is simple, the costs are low, and the quality is effectively
controlled.

[ L& 5]



WO 2020/042554 AT | {00000 0000 I

LR, LS, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL,
PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,
SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG,
US, UZ, VC, VN, ZA, ZM, ZW.

B EEE A EH, ZRE M RAERHhX
f£3) : ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), EXIF (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Ek¥ll (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

KERR
—  BIEE R R (FAF21506)) .

G FWE: ARKYIAIT T MRk, BIRAEAR. M. B, SRR, STAWARL. REA
e, REER bR e T DURPE AN BE SR I, AR R AR AR IS S R, A
BB 7 R IR i R S AR — R S — B REAA DR, SRR, W H]
WAL, SREHREA. L0, SO, ARl O R EREEN - MUmZE T, E5IH
FE S P — M0 (A6 PR — /N T B B, AT O 2B R, SRR ARG, WEIRR Rk
RIS SR — AR L, AR A T A R . UL B, AR SR A 2 =



WO 2020/042554 PCT/CN2019/076293

—AIRRL FL
ARG, -

AR B — TRt FL il
BREAR -

PIA R REVRRL B — R FE A AR Ao, FLHERLER CHIDRORE H it dE—
HIER IR 2 SIS SRR R AL O F7 T IT ORI SR . 2
ARG, ZAARAL. WAIRG. e AR R s R D HEAT A
BHEABEBIR S, T AR T2, WA A GEL, SR FE:
PERRARBIR S b AR R, AN IS iR o e HE DA R o
KHAAR -

AR H &SR AE—AhoRE i, T8I0 5% B B0 FB AT SR DA o ik
TR BT A R A GBS B s AR B AL BRI, AR 8 Ty A i xf: DA
FEBI B R

AR H BB N IE AT T DL .

— Rkl o, EFEAEAR. AE TR, R, AR, SRABARS.
REHIRGE. BREB RS HIR S WA S i B, AR g N )
BRI, N RAS AR CTI, AT 0B E =0
P 250 TR A T R, SR, ST, %
eAIRY; AR I s s A ANl 3 s R 1 IR 51 b7 5 s R 5 AN i 54 S 22N
TR S ARAERA RIS W, B U RGN H R GU S A AR R AR 1 A1
HAs A AR AR RS AR b 28U R G Hh i R R S AN T v 4]
W T D E R RGN T, AEI RS O B B EIN T 5
HMRE IR AR AN DR RHERL R AR AR i AL
FEHHERC R S TRCE IR it R R G AERR AR S B I o — D A
JREAANEE . RN AHRA DR, SAEH R, AHAl. &5
R AR P AERR AR NI FZ T, ARSI ERDR U



WO 2020/042554 PCT/CN2019/076293

AR — M BB, AEIT F 223808 KGR AT

IR IR WNIR N RpUIS U 37 - 91'a 56> v 0 52 g VAR I E R LN s
[T v e A 53 R 57> N I B o 17 ) el I S S K £ & N v 2
kv AAEIH AR AL, s B v B A AR S R
S RIEANE = E, B AN e ARk, e IE R

L5508 RIE 5 N DI O R R, 58 e RS T R L
I -55 5 = IE F 55 = N PR, S =B = DR Ak, =i

HER S — Es DR N E TUE, Rl IE 1 i 2 I ) AL s, SR =T
A S S AR E DOE, SRR IE 1 7 2 R S A R L, T
TIARIRES R ) IR A5 5 I8 BB L P R R g8, BORDR B R e fa ik
[T N = 7 Iy e P R 2SS (B U SE U R WA 7 PR A E A 5 i

ER BRI, SRR R B RS R G

JITIR IR L S S B T 2 AT R B, PR b () v B BR AL, IBgBRAERE S
P MR A S i R BB TR, TR R ke R e R, S e el A ok
SURLHYANE L AERARE) AT BE A IRk R AL, ARSI
S0 ¥ T S T 5 1o R A PR 00 T EL e 5 el

JITI (VR R PR Je I 2 A IR PR BT 97 A, B 3 R AT 25 U R AN
FAER ARG, ITIE R FB BT P A A48 DY BN AR SR i, PYBR MU [l 36 Y 12
TG H— v 22450 i, ITIB IR AR s\ RN SR i b e B T AL

JIT R B AR P TP B AE AR AR IS AN T, AR FHSRAT B8R, T AR AR 1Y)
JRHR 2 HATH A2, AR TR BB AT E L G FY, A BB TER A
JERAR Lo

JIT R ()T B A0 X AT PR XU PG, BT A A =l e, b —
s T JE R A8 XU (R A L T AR T 1 22 AT P A KUl B0, TR 1) XU PR
JURLAE R A i LR U AR, XU 5 — e WU AR AR, XU A
P BEE SR A, SR AL 2R AR KR SRR ISR R N, XU A s P



WO 2020/042554 PCT/CN2019/076293

BEEAPT, AP (1 T B 2286 IR ) 8 T A

JITRR IR R A1 B8 )i e B RV Sk, U SR 5 U IR, ANRUE
AR R S

JIT I 1 DA ) R T AR T T SR, A T R B E AT I RS, AR
JECAR b A R AR, T IS () 8T B o AT 22 2 6 N T 1)
B, 2 AN KU S TG IR P A AL R RS T 90 B2

TR AR AR B ) 58— AR BB Tcdeih i, BRSOl I e e
SRR REATRA R I, IR 1) 222 SRR A7 7 Jo 8 1) 22 288 ISR M 22 2 T i
IR AT SR, 2R RR BT dE AL, SR
R EWER AT AL, vASHERGC I RE R 2 AR, 6
M EWRCEBRAL.

JIT IR PR 37 S AR T v A T S AR, TSRO E G T3 =%
AL, PFTIRI 2 AR S PRAT BN RS A, R ERET 2 0 5 e A f LK AR
PV B4 B A0 T A SR b, IR AR SR HE AN AR REERAR HE S — N SR
GIELE K, i Pum iR e ] B SR A k.

ST S PERRTTER A TR SO, TOGR S 3 bR e B A T oR = 23 9L, An
YRR b VA B, BT IR B AR S AR TR S AR b, B ARAT g s =
LR BRAR ] s AE TOR S HE AR by BRI e i B Rk b 45t R 4

TR IR &S TR AN E SN 1) B E TR AR, Qs
%&%\%Em\m@@\ﬁﬂ%%%%ﬁ,ﬁ?ﬁﬂ&%ﬁ@ﬁﬁﬁﬁi’
Ay LAE, FLAEARS ZAME, TAENRIIA, RIFE 2R
FRMER, HF—RAENE — LA E o EAEEE, F-LAENE —L
RN T IR R GG 55, MAERGM GHEREETE, oL AENE =
FAE O AT AMER, F o AMNS S LAEA T E R IR G b8,
R AT R B E N R

Frifeg s — L AENGE —AEE 0B R d a8k, F—FAEY

@4

I

pevcoy



WO 2020/042554 PCT/CN2019/076293

F—F AR R0 Z AN E L AENE L AEE AN 5.

BTk 69 HE Sk 2 — 3o RIK, ST E. K&, ATE. BH. A@E8,
AR T AR L, AR@OEEARIRH WS, THUE L GH2RE 3
B, #HAEAETHRH gt i, AR FH R LR E BRI L T ey
BIL, HEMORGRE EQ 5 — M, BHEHORGRE S F —RMRZE & 5
i S EEE

AR PESIEHEAMLL, HA TR

1) AR WK e HERSER L W AR AR IR S — B s I — A, A R
JITCE AR B R R G AEAE RIS — R s 1K o — A B AT R AN
AN WHWEAN R SR EE T, S R B H
T s AEF AR NS 1, B VAR 0 R Ak 1 ANl i
FREHAD, EIF OB AR, BB RG ARG AR
SMUIEE— AR b, AR, 45 MR AR R T B, ARSI R T R A
AR s

2) AR PRI R T A S A — B A s B, 1A
I A =AMER: 1D FE BRI b REIREHE S BEE T, R AL AL
R INES 2) BRI R LR e B, BRI IR, N
REGEPPTRIE MR NEA: 3D R REME S . Hasgtim, 53
AN HIE A, g hIE R, AT T TR AR

3) ALK Bm A Rk, R E Rimsl. BRifleefiidt
SN, R RS A SR AN 1 o BRI AL AE LU A5 R R L R 2 R
DU, WPERBR. T8 2 M R AR B A6 B A I R

4) FERIN TR I 2B P e, R B i B 2R U R AR K
B RS A LA SO AR AR (1R R (0 S A AT G RS, B LA e e sl s
IFREIR o AR B AR IR IS B e B8 ISR 4 B, Je ER I 4 B DA B M A
M, 4w RS W AR K 5. R BT (e BB 477 S A H5 4, 5 DY B A



WO 2020/042554 PCT/CN2019/076293

AN AR, VY BRANAR 3k VU 2070 548 H— i e 50 i Il o AR i
BN AR BB A TR L. T L A 2 WA AR PR T S 1 2 R i
B, BOVEM:

5) JITId (R AR () TR A A AR I ISR AN ET, SR J5 FHBRAT B s, Bk T il Iy
MR G 223 A8 T2 2, MR TR W E A e G0, M & Hrind:
MRS — A b, St o, 22307 1,

T PRG0S XU AN PR £ XU BT, IR ) X =T, o —m B
T, A U TR P AN A3 2 e AT IS KU 0T, TR IR XU 66,
FE XU AR Sl RATUAT LA ST AR, PRV Sy — i e e XU A B, XUt 1 e
BB S 2R, Bl AL 22 7 XU A 58 S I, U 7 e 3 1
AR, ZEN R s 7 B e 2 R TR BT P e g ARBUN. 23y
i, WMWK, WA, HBETH, B,

T WA RN v B L, BB B IR R, A 2 AE
WK BRI, A2 il BIRPTIR I R a8 TS AR, R
(T 7 < T A0 PP < 1 [ G S e R = I i w1 SR S N e < () ]
JRB A T T R AT 22 A N R s 16T, 2 4> XU R IG IR B 4 IR [ 18 3 B T 90
&, AT DA T WA I R L i A P AR R I s

8) MAHE MM F B E H T gLl G, MR Gl T2 S e e
FERAAR B, JIT I8 () 2 dme SO R FE A G0 11 22 28 I ABORN A 22 B8 JIC A AT - 85 57
BRI ASCHEN, SLASCHEBGE N HBCE A 2 AR IR, ITad ) U5
BT v B AT TS S 4 AR, Bl (1) 2 AR B AT R R B oA, A FHIRE] 7

R 5 e B AL IR et AR A S A S AR L, IEAR RELR AT HE RN AR R 2
HHEA S — G gt —ifd, G Hul SR BUR R A B, AR B
JiAn B WA, TR B AR SOARAE TR SR b, B b2 JRCE PR A A R R e
gEifafai e, eI, Svot SR, RAEZMn6E

9) RHENMHEE L, AFEHEE S, MR WA RS A

\\\



WO 2020/042554 PCT/CN2019/076293

SRR RIS — AL R, B ko, AR/, I AR, 2edetilig
T, 5T AT ot f 42

10> HEA s e B 1R v B A AL ERRIE I B RE . 5SS R
FUE TR T, IR e R A Sk, S S B AR U R E
T, B SO AR N TR i 1 R R g, R B PR A N S R T
W TUIE S T UM R, 5 S RIE AR TN IR R ()
oy, WCHT I NS R, FTIA AR SO A O A B A
Sk, SR SCUIE IR A HL LU S SO AR 1 H2
iy BITIHE PR A7 B LU AT I v, B 1A R B T AR TR K S K, Mg
PRI, WA T HE T 5, T RSK IR
P el 5 B

B 1 AR B IR H 1 ST A

B 2 AR W IR ] F L ) ) — T AR T

B 3 AR B AR Hth 1 v A ] A i 1]

B 4 JEAR R W AR Rt 1) SRS 38 5 A s 7

B 5 2 AR B R AR HR IR SR 45 4 1)

B 6 2 AR B R AR HR IR R s 7 I

B 7 AR B R AR R o RS B SR A s

) 8 Je AN K W PRI IR R o 0 S 0 p IR B 1) 7 A [

] 9 J AR R W FRD IR R o 0 S 0 p IR B ) TE A L

10 &1 9 i A=A R AL

1L AR WA R AR ARE e b o 230 2 i 0Bt R P AL PR 5

B 12 &1 11 B-B AL

B 13 &1 11 C-C IR

) 14 2 A R B R AR RE e b o RGP T A P

B 15 S AR W R AL Fb b T X PR S A o fift P



WO 2020/042554 PCT/CN2019/076293

B 16 2 A B R ARL FE Tt 22 2 S 2R IR ST AR I

B 17 AR YRR e Tt 2 e SR g — AR I

B 18 S A B TR R AL FL Tt 2 2 S 2R TE A I 5

&l 19 & 18 1 D-D BIHIFLIE s

B 20 JE AR B R R AL F b B R S B ) ST A T

B 21 JEA R I B Rl et B R Sl e 1) TE AR I

Kl 22 & 21 o E-E FHIFLE

] 23 JE AR I IR Fb R iR S R i S s

&l 24 & 23 o F-F FUHIALE

&l 25 2K 23 1 6-G 1 FIALE .

HAR S 7 2

I A A S 14 5 B DR A A WA RE D TR AT ) R

Wi 1 2 25 frox, ARWE—FoR i, EFEME 1L MG L1,

HHERLER 2. ESHERAEE 3. BRAMARLG 4. B HIRS 5. B i H R4 6
T EB A 7 AR s 8, FRMERER 2 (N TR E SN TR 21,
AN TR 22 AP EION 118 23, FRMERCER 2 B Ui B S0 i 24,
O 25 FIAEIVEH T 265 HdEREE 20 AN D 21, SR AE 22,
REEA T 23, A/ T 24, U R 25, AEIEH 1K 26, SR
BB ERL 8. A 3 WHRACAER L N — I 12 N, TRAKARS 4 b
HIRGE b BAERAR 1AM, Hez 38 AE MR | IsE— e 13 by AR
g5 4 W R R 2SN TR 225 AHEH TR 26 B H DER R IR S 5
I, AHIRSE 5 W TR B RN TR 23; ARMBEVTIEREA ZIE AN
I 215 MRMEASSHR 2 PR adife | EE-— s 12 (U7, FEri eI 2 11
T CE R S RS 65 AR L ARSI 12 10 )AL B AT R AU
NI 21, ZFSNAK 22, AEHEAN AR 23, ZAMHE 3. 2 111 24,
2R I 25 YA I 265 AEREAR 1IN E S T, AR IT EAH

V= —3
/\AL
V= —3
/\AL



WO 2020/042554 PCT/CN2019/076293

PRI L BN R BT, AR 2208 R 7.

mE 5. B 8 Kl 13 Jran, Frd AN TR 21 JFE R 3 S 4R Iin B
8, REALERUIS R 8 fr T AHE | IS —28 i 12 B, HEEAE R 8 dhinch
81. ki 82, L@l 83, FR ALK 84, ubEek 85, A UIRIA L%
3k 86 N HA#Ek 87, st 81 Bl B A AL A GBI 5 i 811, 28
TRUIE 812 ANGE =UAIE 813, BRI 811 (U — A 8111 A%k 85,
BIE 811 M —H 0 8112 55 TIE 812 HUEE NI 8121 iE it Ak 1k i 82
R, 5B URIE 812 B T O 8122 dW L LU I i 83 R =il 813 HIES
=N 8131 % He, 58 —Uid 813 S —H 11 8132 e Ak 87, H=iiid
813 g — I A E1E 841 B3, My A IUTEIE 841 f) 1 22 3¢ I ) Ao Jalis
84, HH=Uiil 813 Ly — A RMIEE 861 BIIE, SR IEIE 861 M)
MR E AR 86, R ALK S 84 KAl i) Hs )45 5 328 SRL e b 42
RE 6, AR BRI RS 6 UL | 82, Lplia ik 83, WAk 87 il
BB 15 BEAIESANTE 21, S/ O 24 RS2 SRR 3 1
AT, SR 3 D DERE R A S E I Bk 86,

Pk Ak 85 Bz ARk 851, BRytk 851 frm) e & IR
1L 852, Uik 81 fEHFEFEk 85 — IR A ] 853 LB & N4 854, [UIH4 854 H
M2 5 — 2 Bl 855, H—R TR 855 [HI/ERE &%k 85 AR JE, a1 111
AN R AN K 85 i R E AL 16, FRibE RSk 85 (I Hi v
853 HE AR 1 A H b 55— 25 B 855 S

i 3 ANE 7 o, TR IAR A 1 R AR ST 17,
B4 e 17 B U R 4 FURH KRR RGE 5, b5 17 a5y
i 171 F05E A 172, DYBMIAR 171 [ 38 DY 0% 2 Ke) H.— i 2 38 5 il
172, PrR M 171 sf\NAEE i 172 BB ML 173,

JIaR (R 171 (T B /e AR 1 IR FANE, SR )5 FHIRET B,
IR FRIAA AR 1 I 2 AT T 22D 14, AR 171 IR TR BB AT e i S B 174,



WO 2020/042554 PCT/CN2019/076293

LT BB 174 TRAEAE A R .

WE 14 A& 15 s, ik i KT 7 GEE KR 71 AR XU BT
72, PriRIMIRE 71 =00, o s BRI TLL, AERVE T IR AN H
Kb 712 SRR AN XU B 0G 72, TR KU FRG 72 AL EE KU AN 721, A
TRHIL 722 AR T AR 723, XU T1 5 —dmiE KU AR 721, KU AR 721
HHE) BB S A I 1210, AL 722 2 3 AE WU AR 721 AR AR 7211 I,
MU AR 721 S e BT 7212, AR 7212 [ S 1A B 2 38 DA 0] 3 T AR
723,

JITIR ) R A0 SRR 721 1R — S BB WV Sk 7213, VB Sk 7213 55 WU
TR, A 7212 BAr A 71 435K B .

BT i B TR R 5 A 723 AR Ak 7231, SRR 7231 ERE A
TIMAL 7232, BT 7231 B A TR XU 7233, IR )R
WM 7231 LB BB AT 23 AR A XD 7212 [, 2 KU LT 72 AN X
) B 723 £ 90 S

K5, KB 6. K16 2K 19 Prox, Jridifsads 1 R ss-— R 13
FWEE TG 131, MR 2 W T e TR 9w ERR 1 B,
IR (R 23>0 B8 9 FE AT TG EB ) 2 4 G 91 A 23 it 91 48 R A7k
WAL SN 92, 223 91 B & T3 — 223 fl 911, LA SN 92 1
&R EWERTATE wedkgl 921, SaRSCEENR 92 I B 2 A6 B8
FE 922, 824 922 b BEE RTL 923,

JITIR i) S XS P A 92 THS ve B AT T SC AR 93, THRR S 4% 93 W
AT =2 edl 931, Jrdi 2 RSB AT 922 ERRE oA, A FHIRE] 7
LS8 T AR AL 921 Rt v PR B AR ST SR R 92 b, IEAREFEAR T 27
AL BES A 28 855 — DML 29 2ede /e —ld, A% 29 WL BRET B A

B2k 922 F.
NS IR 92 TR v A T S ik 93, THRSCHE R 93 WE A T3



WO 2020/042554 PCT/CN2019/076293

=234 931, Tk HERE 2 FRCA AR 20, FTIRREAR 20 SR AT SCHE
93 b, ELIRET k5 =2 de 4L 931 K AR 20 [ E AL T SCHEM 93 1, Bl
20 [z OB PR = H R S 6

w4, B 20 218 25 Fros, Pk PR 24 AN TR 21 38
IS 15 EE—ANMERFEE B 10, GFEHEAUE S 101, R 102, MRETR
103, HEE K 104 A E 16, HorpHpEUs e 101 B i o & A AL &R )
1011, 35— SZU0E 1012 FEE — SO 1013, F0iE 1011 TRERE B, R
H 22 B R A 3k 104, 85— IIE 1012 U 5E—SZ 3 H 0 10121 f1E 3 1011
HIE, HSOEIE 1012 B SZIE N L 10122 R 102 % s, it
F I8 102 B A\ i 2 58 155 255 S UIE 1013 W5E sCmiE 11 10131 A1
UIE 1011 353, 5 T SCE 1013 IS S iiE A T 10132 WG | 103 1
wrdE, WOER 103 [ IR s

FITIR I8 S IE 1013 (58 SCUiE H 11 10131 (7 B gD H &k
104, SB—>CU1E 1012 5 — 23 H 0 10121 s 2 HL LR 38 —S2iiE 1013
FSE — SRIE HE T 10131 O H2

IR B HE 2B B 10 22— ok, G3ETH 105, I 106, FAf 107, 5

108, Zeifl 109 A1 100, #HEE$ESk 104 A7 FAEEI 106 L, (EJiH 106 W&
AITEIME 1061, HIBMAE 1061 H i 2ede s — 2 B 1062, HEE Kk 104 47
TIIEIIRE 1061 Hria), fEAAR RS — iR 13 i E ARk 104 i
WAL 132, HeZUscH 10 FNE T 106 FE 1) 58—tk 13, HAREUSE 10 [ 106
LIS 13 Z A 2 2 B 1062 %%},

LB S AR W IR AR S 7 5, AHASR W R S JE 7 AR 1,

TCABATATRTS BAR W RS (ol S 0 5 i B DA ) e s B, AR A5
fite, B B WS AEA K W AR TG Z A

10



WO 2020/042554 PCT/CN2019/076293

OUESN

Ly — PPl dh, GFEFEMAR (DL FiE (1D, BB (2. ZSMEH
R (D FAABKARSE (D, RERGE (5, BEHHMEHI RS (6). @M
(T AR RS (8), HAFAEAE T HIHERIERL (20 WA D3R E S
AEIE (21D RN (22) A EEA TR (23), MMEREL (2) M0
MR EASH OB (24), RO (25) MAHEH K (26); EHERIR
(2). AR (20, ALK (22). AEEANARK (23). A H 11
(24, ZFAHAK (25), WHEH O (260, AL (8), ZHH
B3 IR (D WEER (12) W, FUURERSE ) AR HRS
(5) AR (1D 1AM, HZ2gEAesfiE (1D SRk (13) k&5
SERSG (O MRS SN (22); AHWH O (26) 1H O
EERAHRS () WAL, BEHIRZ (5) P MEZBHBA DR (23)
I AMEEEEABIE AL (20); s (2) HiafE (D
M2 —2S s (12) —MALE, FEddERide (20 1) EJ7CERORL it a% I R 4¢
(6); fEftE (D M=K (12 Wy B REAIALK (2D,
AT (22). AHREATIE (23), 2 UEHE (3D, AR (24),
AT (250, WHIEH O (26); 7E48E (LD W—MUmEH 0, 755
FF RS I — M 6 R CL I — AN T E e B R, BT 1222800 KGR AT (T

2+ MRHEACRIEE R 1 BTl —Fghkl i, JLRRIEAE T TR A SN K
(21) WEFZS ARG (8), LRI (8) T4k (1D ME—F
e (12> Him, AR (8) BFEIRH (81), #kiE (82). Ll i
(83). HJALI&es (84). A Fk (85). AR EEL (86) MHAE kL
(87, Horfrigg e (81) HL I & A LA/ i il 28— Uil (811D, 25 il (812)
M =iE (813), Ui (811> M — A (8111) ZieifF&#Ek (85),
SouiE (811 WEE-—H 0 (8112) HEE il (812) M AL (8121
R AER (82) ERE, AW (812) M I (8122) i HuEliy K

11



WO 2020/042554 PCT/CN2019/076293

(83) HE =il (813) M= (8131) HE, F=WiE (813) MHE=
H T (8132) e A3k (87), B =iE (813) s — R K@ (841)
FE R ETE (841D ) i 3 s AR IS (84), P =Uiid (813)
WS —E SRR EE (861) BUIE, ZUAIEHOEE (861D il 22/
MR (86), Ho JJABIES (84) K Aar il () Fs )45 53k Bk} Ha it 4% 1) R 48 (6),
BREL R RS (60 EHIALER (82). HLBIATR (83), H&AUEL (87)
WIEE (15) EBEIAAANOR (20, AR (24) (W4 bk 28 &
SRR (3) BN I, VA4 (3) B R B A SR Bk (86).
3y MBI SR 2 BTk i) —Fp bl B, SCRFARAE T2 TR IRk & 2 3k (85D
FE A R (851), PRtHe (851) rhjalik & MRIIL (852), ke (81)
AL (85) N ATm I (853) BN (854), MNIFH (854) HIf
UGk (855), FE—uhE (855) FMIfEHEAEL (85) IWANE, 7E4A
(D AR E - A EESk (85) FrEsL (160, frikbadEk
(85) — AT (853) FEMAAMR (1) FUMITH H b s &8 (855) %},
4, MRFBORZEK 1 8% 2 503 Prid )RRk rith, JURRIEAE T TR N4
R (D) HEMBIELRERET S (17, EMErE (17 B[S TVIURARR
(4 FIEHKE RS (5), FrdEHEps s (17 QIS PYSRMR (171
SRR (172, DYSRUER (171D FEIS U8 g5k B2 e 58 i (172D,
FIB e (1710 sNERSE etk (1720 RlCERE TRAL (173D,

5 MRHEAURIE R 4 Frik i —Fphkl s, JLRRAEAE T TR IGMIAR (170
TRESEAEAR AR (1) RSN, ARG FHRET B, ik igdafs (1D BEHS
GRERETAZER (14, M (7)) KTREEEE EMal (174), Efr
A (174) TRAEFEAR AR o

6 FRHEACRIEE R 1 TR i — Rkl e, JLRRAEAE T« BT (R0 AGRAT (7D
BFERGE (71 MWEXNBETRIG (72), b E (711 &=, Hrp—i
JERGEE T (711, AEXEE (T P AL (712) R 3G P MU 5

12



WO 2020/042554 PCT/CN2019/076293

76 (720, Prd e HRIs (72) AFEXEEAME (72D, iR APl (722) F1X
AT (723), KA (71 s XA E (721D, KA (721) |
W SR S (7211, BRFKHL (722) 2235 7E B AhSE (7210 [ 28
(721 W, RUEAhE (72D s EA R (7212), AR (7212) 1)
iy (R B 2 R Ll TR T AR (723D

Ty FRAEBCHIZSK 6 Frid iy -— ARk it HLRRIEAE T il () XU o B

(721) B B XL (7213), WEEL (71213) 5XE (T RE®E
B, AR (7212) ARG (71 FSLB I,
8+ MRHEAURIE R 7 BTk i —Fhkl et JLRRAEAET . TR IR X1 8 5 B
(723) AFEFEM (7231, WK (72310 L EA A FEXIL (7232),
FE T AR (72310 bty A TOURHR 2 AR (7233), T Id IR 19 ISR (7231)
B BRET 22 EEAE AR (72120 BIsifd, 2 ARSI (72) BB AS KA 1
e (723> HiHF 90 RL.

9. WRARBORZESK 1 prad ) FppRRk b, JRHIEAE T Pridpififs (D
HIHMEE- R (13) RwER TN EG (13D, WMl (2) @l 4«
P (9 AT (D B, ATk 28 (9 AT 2k
JEAR (91D A 22 ZE AR (91D 431 86 37 e e () 37 S 43R (92D, e 38R (91D
RCE S T AL (911D, ASCER (92) BN R RWREE TATH
AL (9210, SLASCHER (92) I6 Y M WE A 2 AR S IR (922), 184E (922)
P EBRAL (923D,

10v ARABBCRIZESK 9 Jrad () FhBRRE s, SLRFIEAE T ik i) S0
R (92) TRMVCE A TSR (93), TRASCHER (93) WEEE TH =20
FL (931D, Fridi) 2 AN s g as (922) LR E A, FIHRAT s
el (921 FeRhkl it AR B SR SR (92) |, IERRBEZRERHE (27
MR B2 HE (28) #G AN (29) wd=fr—d, 4%k (29) Wl
BRET B B AR AT (9220 ko

13



WO 2020/042554 PCT/CN2019/076293

11, ARAEBORIZESK 10 Frk iy -—Apgask s, JRFEAE T 23 i (92)
T v A TER SCHEM (93D, TS HEMR (93) WEAH T3 =% (93D,
TR EHERL R (2) FEEREIR (200, FridbEtk (200 SZARETIRSCHER (93D
T, JEILARET I = AL (931D KRR (200 [ AR T SRR (93) I,
Bl (200 b2z fCE MR RS (6D,

12, ARARBORIZESK 1 ik i) Fippl i,  JLRREAE T iR/
| (24) AN (21 WEE (15) EEMERSEEER (0 , g
A Es L (101D, M Hs I (102D, Mg (103D, HEEHESK (104) A E (15),
Horp SIS He (101D B e B A SR I 3 (1011 28— S il (1012)
NG S (1013), R (LoD TR ERE P, R ESH O e 3 HE A B 3k (104D,
Bl (1012) E—ZRIEH O (10121) MERE (1011) %@, F—
TIE (1012) WS SCRIEA L (10122) R (102) K%, it
FRIE (102) M AmEEE (15); 85 30l (1013) [EE —SZ i 1]
(1013 1) A1 F3maE (1011) JEil, 55 S 3tiE (1013) 15 i A M (10132)

BRI (103D %o, WO (103D I A S d 18 (15D,

13, ARARBORIZESK 12 Jrk iy -— ARk, JRFEAE T PR i SE — 500

(1013) BISE “SCiEH 1 (10130 Hfr BRI Ak (104), %3

B (1012) WEE—3CiiEh 1 (10121) A HL PRI 88 =i (1013) 1
BORRER O (10131 R H2 5

14, MRARBOFIZESK 13 Jrk iy -—ApgAsk s, JRFEAE T IR i HE ARk
(10) 2 —Helik, @HETE (105>, i (106D, ArE (107>, Jar (108D,
Zeifi (109) FiA i (100D, HEEHEL (104) A7 FAEEH (106) b, 7FJEH (106)
WEAHIEMEE (1061), HIEMEE (1061) B zeds s s (1062), HE
Ak (100 A FEHIEMEE (1061) Fra), fefifR (1D M —mik (13) R
WE ML (104) Rl i@l (132), HEUsH (10D R (106) FE
A — AR (13D, HHEEIS R (100 BRm (106) 55—kt (13D Z[Hl

14



WO 2020/042554 PCT/CN2019/076293

BB (1062) BEE,

15



WO 2020/042554 PCT/CN2019/076293

1/25



PCT/CN2019/076293

WO 2020/042554

173

2/25



PCT/CN2019/076293

WO 2020/042554

3

&l

3/25



WO 2020/042554 PCT/CN2019/076293

4/25



PCT/CN2019/076293

WO 2020/042554

5/25



PCT/CN2019/076293

WO 2020/042554

6/25



WO 2020/042554 PCT/CN2019/076293

= %?,@5\;
VT Sl Y= LI
= f\’ig%z?%??%

=
=l e
FaasEazeeas

17

7/25



K 8



K9



WO 2020/042554 PCT/CN2019/076293

802 851
812 853 89

A G
7 %82%1

g3 =

e

10/25



K11



512

812
=

/Z%;///////813

5131

5122

5

= G

K 12



WO 2020/042554 PCT/CN2019/076293

51

8121\% —F -

-

8111
é 812
/ 311

89

|

52

e,
/

K 13

13/25



PCT/CN2019/076293

WO 2020

14/25



PCT/CN2019/076293

WO 2020/042554

1233

1232

K 15

15/25



WO 2020/042554 PCT/CN2019/076293

K 16

16/25



WO 2020/042554 PCT/CN2019/076293

931 93

923
922

921

92

923
922

91

911

K17

17/25



WO 2020/042554

PCT/CN2019/076293

K 18

18/25

——
|

O O

O O

O O

O O
—



00000000000000000000000000000

//jfyz%///923
99 929

951

923

922

92
91

K 19



WO 2020/042554 PCT/CN2019/076293

20/25



WO 2020/042554

104

102

PCT/CN2019/076293

K 21

21/25



WO 2020/042554 PCT/CN2019/076293

01—

1012

g 103 1011

mll]

O \

=

)
RN

013

/

] 22

22/25



PCT/CN2019/076293

WO 2020

(L T[]

m

101

K] 23

23/25



CCCCCCCCCCCCCCCCC

1062
1061

%J
e
Ll

131

K] 24



10122
1012

1011
10121

01—

CCCCCCCCCCCCCCCCC



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2019/076293

A.

CLASSIFICATION OF SUBJECT MATTER

HO1IM 8/2465(2016.01)i; HOIM 8/2475(2016.01)i; HO1M 8/2484(2016.01)n; HOIM 8/04291(2016.01)n; HOIM

8/04298(2016.01)n

According to International Patent Classification (IPC) or to both national classification and IPC

B.

FIELDS SEARCHED

HOIM

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNABS; VEN; CNTXT; EPTXT; WOTXT; USTXT; CNKL: /&%, v»#1, HES, 'RiE, BN, R, BB, B4, ik,
PR, BIER, &, RPEFHL, cool+, fuel cell, branch, divided, manifold, hydrogen, radiat+, compact+

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 108878945 A (BROAD-OCEAN MOTOR EV CO., LTD. ET AL.) 23 November 2018 1-14
(2018-11-23)
claims 1-14
X CN 106784959 A (SHANGHAI RE-FIRE TECHNOLOGY CO., LTD.) 31 May 2017 1,4,5
(2017-05-31)
the abstract, description, paragraphs [0005]-[0040], and figures 1-3
A CN 106784959 A (SHANGHAI RE-FIRE TECHNOLOGY CO., LTD.) 31 May 2017 2,3,6-14
(2017-05-31)
entire document
A US 6541148 B1 (PLUG POWER INC.) 01 April 2003 (2003-04-01) 1-14
entire document
A WO 2008087542 A1 (TOYOTA MOTOR CO., LTD. ET AL.) 24 July 2008 (2008-07-24) 1-14
entire document
A JP 2003123828 A (HONDA MOTOR CO., LTD.) 25 April 2003 (2003-04-25) 1-14
entire document

D Further documents are listed in the continuation of Box C.

See patent family annex.

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

> earlier application or patent but published on or after the international X

filing date
> document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)
document referring to an oral disclosure, use, exhibition or other
means

> document published prior to the international filing date but later than
the priority date claimed

wr

wyr

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

& document member of the same patent family

Date of the actual completion of the international search

09 April 2019

Date of mailing of the international search report

08 May 2019

Name and mailing address of the [SA/CN

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao, Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2019/076293

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)
CN 108878945 A 23 November 2018 None
CN 106784959 A 31 May 2017 WO 2018176941 Al 04 October 2018
uUs 6541148 Bl 01 April 2003 JP 2002190312 A 05 July 2002
DE 10153372 Al 08 May 2002
DE 10153372 B4 04 May 2005
JP 3920624 B2 30 May 2007
WO 2008087542 Al 24 July 2008 JP 2008177100 A 31 July 2008
JP 2003123828 A 25 April 2003 JP 3916912 B2 23 May 2007

Form PCT/ISA/210 (patent family annex) (January 2015)




EFrRRRE Il P iR 5
PCT/CN2019/076293

A ESIRbaES

HOIM 8/2465(2016.01)i; HOIM 8/2475(2016.01)i; HOIM 8/2484(2016. 01)n; HOIM 8/04291 (2016.01)n; HOIM
8/04298(2016. 01)n

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B. R

T2 A AR PR BE SRR (PR » R ARG M) 2K5)
HO1M

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

e P R I & 10 H 1 R e (B R A4 A, AR A CanfiE DD )

CNABS; VEN; CNTXT; EPTXT; WOTXT; USTXT; CNKI: ¥&#%, ¥ #l, HX, ‘B, SERUE, B/, Boebdad, BE, HEik,
R, B, &, KEHEML, cool+, fuel cell, branch, divided, manifold, hydrogen, radiat+, compact+

C. AR

KA SUHSCH, W, JRUIARKCETE HH R HIBURIZE SR
PX CN 108878945 A (KVEHNLFEI HRHE AR AT 25) 20184 118 230 (2018 - 11 - 1-14
23)
BRI R 1-14
X CN 106784959 A (LMgEYEREERIHLA R ATE) 20174 5/ 31H (2017 - 05 - 31) 1. 4. 5
WEL, BIEH555 [0005]-[0040] B, FHFEI1-3
A CN 106784959 A (Mg MEREERHLA R A ) 20174 5/ 31H (2017 - 05 - 31) 2. 3. 6-14
Eo8'S
A US 6541148 B1 (PLUG POWER INC) 20034F 4/3 1H (2003 - 04 - 01) 1-14
Eo8'S
A WO 2008087542 Al (TOYOTA MOTOR CO LTDZE) 20084F 7/ 24 (2008 - 07 - 24) 1-14
Eo8'S
A JP 2003123828 A (HONDA MOTOR CO LTD) 20034F 47 25H (2003 - 04 - 25) 1-14
Eo8'S
[ ] e o s o i, IR R
* G R R AR “rr ERFHEEN O EAMN, SHE IR, E5 TR
S s _ . . y 5B BRI BRI S O
“A” NAARFAAERIZR T SR — RS gt o .
“yn B E =17 S 3 AN
“p” 7 R AR 24 R R AR TE S P R X Ry oo tt WRRRR AR
“L” AT HeATAR KA BT BE I SCRE, BRI E S — R ) “vr SRRIAESESCHE, St S —REE E R a5 T
L %iﬁg%gﬁﬁggggﬁégﬁgﬁﬁgéyﬁﬂﬁﬁﬁ %Iﬁgﬁﬁfﬁﬁﬁﬁﬁkﬁﬁ TN R
“o” WERDLAF. FH. BEEEHAT AT “g” RBREHETH

“pr A H ST E R H AR T B R B e A B RS0

[l P 2 SERR 5 R 1 H #A | BrrAdr 2 40 25 1R 2 H 29
20194E 48 9H 20194E 58 8H
TSA/ CN¥ 4 F) FITHE 25 Hh ik TR R
o [ 2R 50 R AR (TSA/CN) A
o[BG B v X B T 1T I k6 S 100088 R
£E5S (86-10)62019451 1551 (86-512) 88996270

R PCT/ISA/210 (582W) (201551 H)



Bl H S
XTREERNESR PCT/CN2019/076293
Wit 4 8 0 B RS el Gl el
CN 108878945 A 20184 118 23H T

CN 106784959 A 20174 58 31H WO 2018176941 Al 20184 108 4H
us 6541148 B1 20034 4H 1H JP 2002190312 A 20024 7H 5H
DE 10153372 Al 20024 5H 8H
DE 10153372 B4 20054 5H 4H
JP 3920624 B2 20074 58 30H
WO 2008087542 Al 2008 7TH 24H JP 2008177100 A 20084 7H 31H
JP 2003123828 A 20034 48 25H JP 3916912 B2 20074 58 23H

R PCT/1SA/210 (FEERIFE) (201581 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - wo-search-report
	Page 44 - wo-search-report
	Page 45 - wo-search-report
	Page 46 - wo-search-report

