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(57) Abstract: A cooler (10) cools a battery pack that is assembled by combining a plurality of individual cells arranged
along a predetermined direction intersecting the vertical direction. The cooler comprises a heat exchange unit (11) that is
disposed in contact with a side surface of the battery pack and cools the battery pack by performing heat exchange between
a refrigerant flowing therein and the battery pack, the side surface of the battery pack being an outer surface parallel to
a plane including the predetermined direction and the vertical direction in the battery pack. A refrigerant flow path (110)
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through which the refrigerant flows vertically upward is formed inside the heat exchange unit.

GNEWH: AHE (10) E, SAEABICRETIMEABAICHEARTEEINZBEHOEE LA HAHE
bEZIETERINDIEEELINT 2, AHBIE. HERICBVWTIAEARRVHEIAESD
HICTETRAmZHEAEROAEE T2 &%, HELOATEICEMITZLDOICREEIN, ABETENE S
HEMHBHMEDRETARSEATI LI YHEREZANMT 2RI (11) 2F2 3, BAXHBEBD
AERICIE, ShEABELEAICED > TREDFN 28R (11 0) AERIhTWS,



WO 2020/059511 1 PCT/JP2019/034918

[0001]

[0002]

[0003]

[0004]

[0005]

Bl =

FEADRM : oS
FEEHROEESR

AHEFRIE. 201 8F9R2 1 HICHEINBAERFHE201 8 —
177463FICEDLKEDTH>T. ZTOBFEDOFHEZERTZEHEDT
HY. TORFEEOETOREDN. SRICLYRPHEEICHEAATZNS,
g o3 BF

AERIE. EBEMNE ST 2AMBICAET 3,
B Rl

COEODENEE LTIE, TRORIFXE 1 ICEEBDAEENH D, FFEF
SCER 1 ICERE DAL, SREABICHERTREINS 2 DOMEMOREIC
HENDLDICEEINTWS, HHIEIE. SEEARADOEINMELHERIN
TR DEM D D42, DEERICIE. DERED RN 2 REBRENKESE
ICHETDEDICERINT WS, AHNBICHSVTRERED —ImEBICH =D
BAICIE, BERENRAT2RAONMERINTWS, BEFICBWVWTH
ERREE DMIRERICH - DEBDICIE. AERAESHH I W2 REAOL BRI
TW3, ZOpHEIE. NENREBEZRN255 R4A S, BB DETER
BETH>EICEY. MBHRERAT D,
FoATHAMT SR
FFEIF SCHR
REFER : 4FBE2 013 -53989 98N
RO E

Frefr Xk 1 ICEEE D BAR TIE. RAOD S ARBBREGITRA U I 0HRAE
DB EBARIMEITI ZEILLY, ZORENMRAICERT 2, T4ab5
. RERRE T, REOIEDCIFE. AERAEDOREN LR T2, DL
H. AMREORENRHEVRADOMETIE, HEBMEZMNRICANT ST
ENTETHZ—H. AHREOBENRE LR T2 RHBOMETIE. HE



WO 2020/059511 2 PCT/JP2019/034918

MERSNTEIENELLAS, TOLIICHEBICSEVWTANOTRE—H
HL2E. HEREZEBRT 2EROEERD DS, DIMOREEHL TS ICEE
INTVWREBHOESNE B> Y TEFEORMENEL ZTHELELH
%,

[0006] ARTOEMIE, HEMBEZENRT I5REEMELYHE—IIAENTEIED
AIREIDENB IR T 2 & ILH D,

[0007] ABIRO—RERRICE 25MB L. SAEHABEICKET ZAAEABICIER THE
EXNZ2BEHOBEEME2EHEDED I ETHERINIBERE LT S,
MR, MERICBWTIAMEAARUTIMEAAZ U EICTETANE %
BHoflEmev5& X, HEROAEICEMT 2L D ICEREIN. REZR

BEEEERE OB TERBETD &I YMEREZ ST 283
HEiEA D, BRIMIBORIICIE. SAEAELAICEAN > TAEDRNZ A
EREATHRINT WS,

[0008] CODERDLDIC, DEIRZMGEOSERBEAZIMEABICEDL > TR
N2ERTHNIE, AERBETRNIAHEHMERE OBRTHRICLY ., B
HERICIE. SREAMICEWT, SREAMLEAICAND IFEBEEN LR TS L
DRBREREOAZTWVWERESHANMERIND, THICH L. BREERICIE. Fr
EAAICBEWTHEZEDIFEAERWERESH. HEWEHEFALYES
BEDNIWEREIHRIERINDE, LoT. FIEAMICHENTEEINS
ZEEMAELYE—ICAET Z &N TREE A D,

AT oD 88 7 Ei B

[0009] [BNI 1. EEDDSERY A VI EEOHBERZRT 7OY I/HTH S,
[E2] 2. 1 ERMEOCSANEBERCEEROMNEBRREZERANICRTH
BHTH >,

[H3]1E 3 1. £ 1 EEMEBOLSHBOEABELZ T EHNTH S,
(K414 iF. 3D | V— | VIRITA>HE#ESEE I HERTH 5,
[E51X5 %, $B1 EREMEOANBOLEEEEELRT EARTH 3,
[61X 6. HB1REMEOLT 7Y b7 4 VORBBEETTRENTH



WO 2020/059511 3 PCT/JP2019/034918

[0010]

[0011]

%,

[M7I 7 &, 6DV I | =V I [ #BITHA>MEBELZ~THERTH S
[H8IX 8 id. 1 REFMEBOLSIBOEABELZ T EHKTH S,
[H91 9 id. LhRBIDDHERDIEEEE%Z Y EEAXTH S,

[E10] 1 O, LLBRBIDSHBZDOEEBEEEZRTEHBRTH %,
(K111 11E, B1REBEOA 7Y b7 14 VICHT2AEOTN AR
EERAMWICIIHTH D,

[B012180 1 2 1d, H2EREFEOANBOEAESELRTEANTH 3,

[R13IE01 34E, 120X | | | =X 1 | 1 #gICA--MEEE % R8T
HMETH D,

[K14]1 1 4%, B2EBEHEOSABRICH T 2MSELOMEREERT
WrEIR T %,

[H15]1 1 5%, EIXEBEOINT—FT7 4 VORBEEZ T RER
TH 5,

[H16]1K 1 61k, BEIXEBEOINT— M7 4 VORBEEZ T RIFER
TH 5,

[E17]1E1 7%, HOEREBEOSANBREELONEBEEREZEXNNICT
TRERTH S,
FIAEERT 7O DR
UT., SHBFO—EZRBERICOVWTIHEZSR LN SHAT 5, HAD
BRARZICT 50, EHEICEVWTE—OBRERICH L TIXATEERR
YRI—DOFSEM LT, EET DHBAIZERT 2,
<51 P>
M1TICRINDAEFEFEOSHIERT1 0. EMOAETSAIILEET %
BERT2AEEZFIALT. EMICESBINALBEER2 05887 2,
BEYVAVIVEEIE, EEOERS I N6HNERNDEREIEZDENT
BIHODEETHD, DRVAVIEETICLY BEMINEZRAETAENRE



WO 2020/059511 4 PCT/JP2019/034918

[0012]

[0013]

[0014]

[0015]

YO M6EBUTEERICHIBRINSZ&ICLY, EERNERETHII &N
AREER>TWS, RAERYAVNEBIIE, ALy 2&, avFy
& BIIF2NRYYavnNILTaE, INKRL—FBEEBITVWS,
INLDOERIFRBICLYRRICERINTHY., FRERZAEN/BERLT
Wa,

AV FLyH 2, TNRL—I5MSREERSILTERTZEEHIC
ERLESEEIV T U 3ICHET R, VT UY3E, AV TLyh
2ICLYERBINAEERVEEOAREEEADET & DB TR Z1T
DT EILEY. BROSEESIML TRBIES, F1ITFR/NRvavn
WT4IE, VT U 3ICTANINERAEERRIETREIES, T/
RL—#51F, B1IF20 a3 VvNLT4ICEYBEINAEEROE

B EZEES I N6 NDERZER E DA TEARMEZITI Z&ICLY HE
EERREIEDEEDHIC. TOERREBRICIYEREIEZ DT 2,

AEYAVIIEBTNICE, BE1IFRR02avnNVT4RUCINRKRL—
5 L THINEBTINDEDICE2TF RN a3 v\ LTT RS
HEZ1OMRIFONTWS, FE2ITFANY3VNUNTTIE, VT
SICTAMINABEERRIETHRESE S, B2TFR/N\va i
TTICLYRBESNAEBRRMEEDSEIIDEEE 1 OITRKAT S,

B2ICRINDEDIC, BEET0ICE, HER 2 O ML TEEI N
TW3, B2 01X, RERUVKREDOAREAZEERNSLLZ2EEL2 1%
MO XEAEICEREAEDOE DI EICIYBRINTWS, XEAMEIE
KEFATH D, AREFETIE. XBHAIPFEFAICHEST 5, HEMD
20, EMICBVWTREINDIENZEADEEHIC, EMICEHEIND
BREMBICENEHINT D, HEB2 0ICLYENOHEMBINDEHMERIE
 BIAEEROETROBNEERT 2BHHTH S,

LR TR, KEFEADERT % 28MS % XEHRARTY#HAETRT,
Fle. XS$HARCYHSHAEOEAICERT 2HM. $AabEMRERES Z
BAMTRY, I5IC. $hEAMLEA%E [Z1] TRLU, $hEFATAEZ T



WO 2020/059511 5 PCT/JP2019/034918

[0016]

[0017]

[0018]

[0019]

Z2] TTHY,

A1 01E, HAEH200AE200ICEMLTVWS, HE®R2 0D
@200, HE®B20ICEVWTXEAARTZEAHESCEICTETRA
HTHD, DHE1 0. TORMEZRNZ2DEELMEEMR2 0 - DETHRR
aiTHEICLYEEMR2 0 %0817 2,

RIC, B 1 0 DEFMAEEIC D WTERAT %,

M3ICRINBLDIC, AEB1 01, BZHMET 1 &, E1 IV I8
2&, B2HVIEI I EEHFBATVWS, SHB10R., FILIZILED
EBMBICIYFEHRINTWS,

BHBET 1L YEAHEORINEIERINC—HRO T L — MM
5710%, B4 ICRIND L DI, BATERT 11213, AERE 1 1 OHRE
FEZICERBTAEIICERINTWVWS, AEMEK1 10, XBABEICH
(T BRI T 1 O—IREH SMIRERE COLMEHICH>THRITONDE
—DHRBFELTERINTWS, B5ICRINELDIC. YEHHAEICE TS
BZHER T 1 O—FORIEEER 1 1 20A4@EICIE. H2InIhsER20
ORmE200, |LETINIEREEM2 1 OAIEAEAL TWDS,

BATHER T 1 DAEREE T 1 OMICIE, 6 RUB7ICRINEF 7ty
R4V 1AL RBEINTWS, £ 78y hT74 0140k BSHBRET1E
BEHRIC. PILIZVLEOEBMBICLIYFERINTWS, #7tv b7«
Y1413, SAEAMZICILER1 4 ORUAE 1 4 1 AREISER D FHIRE
BL. BoX#AEICHEYEDILER140, 140RAE\RERRZICE T
Yy NFBLDICEBEINLEEMNSLS,

M3ICRINEEIIC. B VIE1 2, 131, XEAEICENE LD
RS NEBIROEBH ISR E, 1481 21, BIRE1 1 D8
BEAETAZ2DHICERINTWVWS, B2 U581 31, BHBER1
1TDFRERAMELELZ 1 DEDICERINTWS, B1YVIET 20 XA
MO—mE 1 2 OICik, AENARATZRAOT 2 1 HMERINTVWS, B
192081 20—mEf1 20 EA—AMAICEKREINZE2H5 V81 30



WO 2020/059511 6 PCT/JP2019/034918

[0020]

[0021]

[0022]

—IRER 1 3 0TI, AEAEHHR T 2HOFHOT1 31 BRI TV,

RIT, REBEFEROAINZET O DEMEFICDWTERET 2,
B3ICKREW1 OTRENZ LI, AHNB100ORAOT 2 11C1E. K
TWREINBE2ITF ARV av RN LT TICKYBESNNE, LY

LLIESBERCEENMRES LEAESRAT S, RAOT 2 1ITRALLR
AL, ZTOBMAICLYET SV IE1 20—IHKER1 2 O H SAhiHER 1
22FTEREWT 1 TRINBEDICHENDS, TRHE, B1H U812
DEEISEAEAENSTING, F1 I VU1 2ITHA LESEASERUEE
DI, BB T TIORAL T, REIW 1 2(1CRIN D £ ICEAIHRER 1

AR 1 0AMERBEMLEAZ 1 ICE > THND, O, SER
B1102RN2JMENERREAEEMEL2 0 OB THEREATD
nNadZ&ickyY, HEBL2 O0/R/IMINDG, BRHE 1 1 2R8I,
L2H VU1 3TEDLONE, REIW1 3 TRIND LD ICHEDT 3

TICAD > TR, KEIW1 4 TRINZELDICHREAT1 3 T HLHHEIh
%,

HER2 0 ORI YLERE 1 1 02NN AEORENLERT
7. RERE1 1 02FN 2RI, SAEAEZICBEVWT. SAEHRA
EAZ1ICAMDIFEREN ERTEL I BREREOREWVEEDSHHIIK
TNz, ThICHL, XBIFAEICBWTIE,. BEREDIFEAERWVEEDH
. HBEIWISREFEZ LY IREEONIVEELHANEHRINDS, HERH
I, R8ICIRINDLHIC, AERE1 1 00FAESEMTAHZ 2121F. 548
RCBRENEES LEESENEET 2 2HEEHC LA INE—H. B
BRI 1 ODSMERALEAZ 1ICIE,. BROKEABOANELET 258
HIES HAKING, Bd. M8ICRRINS T afHfRBLIE. 24H%EIEC

EEBMBIBSHEDIERZRLTWS,

BI8ICARIND LD MBEDAMNBARZME 1 1 IR IND I &IicL Y,
2TOBENR2 1 DMEABATHZ 2 DD EEKED 2 H4EEC L ITHEfHX
BB ENTEDLD, BREEM2 1 258 T B ENTEER S,



WO 2020/059511 7 PCT/JP2019/034918

[0023]

[0024]

[0025]

EZAHT, HAEM2 0 L DERZMICLYBAREE1 1 ITERINDEESD
AmiE, JAOT 2 1 ITHIEIN B HEDOREICIE CTER S,
BEMICIE. RAOT 2 1 ICHRIN 2 BEORENVRVEEITIE. &
MAEICERT2EMEANNI AR, RAOT 210581508
1 20REBITHA LIEREDEDNRADOIRER 1 2 2 FTEZELE#WV, Z0KL
&, ETHIEBRT 1 OAERE 1 1 0ICBWVWTHRADT 2 1ITEVWERD TR
BAEOREN LS 0%, HRIIC, BITWERT 1ICKHIICRINE LD
WREDAAERING, Tabb. BZHERT 11T, RAOT 2 113E
DK E BREOEWVW2HEMBECLMERTZ2—A. RAO1 21 5EERE
T21FE. BEOSVWEREKS HMERT 2 & VW IBELANERIN
%,

Flheo RAOT 21 ICHIEINZAEDORENZVWHEITIE, REBDEIC
ERT2EBENDARELCRZD. RAO121H5F15 281 20K
EBICTRA LB R ENBERAIOIRER1 2 2 X TEELZ K5, TDH,
IR T 1T ORERE1 1 0ICEVWTRADN 2 1 EIERFOED TIEK
BAEORENZ 0%, HRAIC, BITEWERT 1ICKMT1 0OIKRINE L
DIMBRENHBNMRING, Tabs, BIZERT 1. RAAT 2112

EDLIFEE., BEOEVWERMEESHMEART S —A, FAO1 21558
B9 2FE, BEEOEWVW2HEBEIFCLALKRT 2 EVWEBESHHITKI
na,

RICKORUE 1 OILRINZ LD WBELSMHIBATHREBT 1ICEKIN
2Fa. {RBEEM2 1 28— AT B ENELCAS,

CDE. AEBFEORSTIRE1 1ICIEA 7y h 74V 1 40EBEI N
TWa7koH, 1 1ILRIND LIS, BZHmET 1 WA REIW2 0 TR
NBEDIBREAALEAZ 1 ICADN > TRNZBEDEN L 7Y b T4V
14DWERT 4 0ICERT 3, TORH, RESEDORNEEE, B1 1
KEIW2 1 TRINDABEIC. DS XEABICETLRARICELIES
ENTED, Ffes 7Yy M T74 1 40BYEDLUEE140, 140



WO 2020/059511 8 PCT/JP2019/034918

[0026]

[0027]

[0028]

[0029]

BICIFBREAIERINTWS D, TORE%E U CRESEIXIFEORZR
IS TEhEABLEAZ 1 ICAED > THNAS,

D& DBERICENIE, BZHWET 1 TIE, RAEDENILE1 4 OICE
RYDBEIIYXEFBICOBINZ A58, HI8IIRINELHR

HBNRREDTOBRZBE 1 1 ITERINZE< D5, £>T, KEEM?2
1%2E5—ICBET B ENTED, ZDEDIC. AEREHETIE. 7Y
742140, BXHBE1 1ICBEVWTHESALAZ 1ICEMND DEOR
N%ZEET ZAENE LTHET S

DA EERBA U= AREBFEOAHZIZ 1 OICLhiE, UTD (1) ~ (3) I
TINBERRUVMRER/DIIENTE D,

(1) BRI 1 ORFICIE, SAEAE LR Z 1ICED > THEDRN

ORI 1O/ INTVWS, TNICKY. BZHERT 1IT1E. XEf
FEICEVWTEEZEDIFREAERVWEES . HI2WIREARZLYES
BEDONIWEESPHMEKINDS, CNICEY. XBIARICENTRES
NHZKREEM2 1 2L YB—ICARNT B ENAREERD,

(2) BRZH|ERT 1L, SREAMEZICEV D LD ICHAERE 1 1 O A K
INBTL— MM SRS, BRHERT 1 DMEFATHZ 2DEHICIE
BI1IVIE 2HEBEMINT WD, BZHWET 1 DSREFA LA Z 1 O
DICIEE2H V81 3HFERINTVWS, LT, B1H VU811 210
ALTAERIR, BEE1 1, £245 2081 3%RICHENS, CDLDA
BRICENIE, SAEAALEAZ 1ICAN > TAEDORNZAERE110%
BEY28HBN1 1 5B8ZICERRT I ENTE S,

(3) BATIEER 1 1 (i3, AERB1 1 0ICBVWTHEABELAICEDD

REORNEZEELTREEN2 12— ICARTELIICAEDORNEE
IbXEZHEEIRELT. 7Y M T4V 14DBRITLNTWVWS, TDED
RERICENIE, XEAMICS T 2HRIBE1 1 DRESHENLYHE—X
NZ<ad7H, HEHR20DREER2 1 2L UH—IHET I ENT
BE&E %,



WO 2020/059511 9 PCT/JP2019/034918

[0030] <#E2RMEHEE>

RIC, B2 1 ODE2EBHEBICOWTEHRAT 2, LT, B 1EEFE
D4R 1 0 & DEEREHDICEHRET 2,

Bl1 2ICRINDEDHIC. REFEFEBORIME 11X, 7€y ~7
1V 1T4ICRAT, BHOMET1 1 1 H/ERINTVWS, M1 3TN
LI, MERT 111, YE#ABEICBWTEWCINET 2ETHBE 1 1 0
REEER1 12, 11 3DFNTNOAENAEWICEAT 2 LD ICHAIEESR
12, 11 3FKICMRICERIEALIBONSRDE, HEWE H1 4R
INBEDIC, MERT 1 1id, BARHER 1 1 O—FORIEEER1 1 250D
RUBEER 1 1 3ICEMT 2 & D IC—HORIEEER 1 1 2 A MRICER I B8589
INLoR AN

[0031] C D& ABRICENIE, BAZHRERT 1 ONERE1 1 0ICBVWTHES
MEAZVICAL> TRAUZDEAMERT 1 1ICERTZIEICLY. EO
REORNERETZENTES, $ALE, ARBHETIE, MER1 1
1A%, BHE 1ICBVWTHREAELAZ 1 ICEL D AEORNEEET
BDREHEEE LTHEET 5, ChICLY, BRI 1ICA Ty b T4 1
4 %%T2HEERA—NXIFBLUOERRVMREFZ I ENTE S,

[0032] <3E3RMEMRE>

RIS, BB 1 ODEIEBBEICOWTEHEAT 5, UT. 51 E2iEHE
D4R 1 0 & DEEREHDICEHRET 2,

REBEHEOERRZHRET 11I2IE, A7y b 714214 (CKXT. M15
IKCREINDEIRANT—F 71421 5BV LRTWVWS, B15ICRIN
L2100 AT =T 42151 SAEFAZICILERT 5 O RUAER1 5
1 AREICERD LD ITSERICERINTWS, JLTF—bT7142 1518
(FBILERT 5 ORUARER1 5 1 OEDHEERD 15 21Tk, SAEABEZICE
BIDEDICERROYIAA1 5 IB”ERINTWS, BB, DYAHA1
5 30MIKIE. BERRRICEST. FIZAIER T 6ICn3INd &5 RAMIKRTSH
2TH LW,



WO 2020/059511 10 PCT/JP2019/034918

[0033]

[0034]

[0035]

[0036]

[0037]

COEIBEBRICENIE, BIBE1 1 REZMEAEDLSFZ1ICEDI>T
RNDBEEAESANT— T4 V1 5ICERTZZEICEY. ZOHRNA
M XEAMICELEITEZIENTES, §AbE, AEERETIE, L
H—h742156H, BRI 1ICEWTRERARLAZ 1ICEMD B
DRN%ZEET ZHEENE LTHET S, /. AWT—bT714 151K
MEINYAA1 5 32BL TREEZIMEARMLEAZ 1ICAN>TRT Z
EBHTED, ChICLY, 77y N 71014 2BVEEEEBE—OR
ENm. $RHLBEHEBICRING LD QREENNEESHEZRIME1 11
T ENTESRH., LD (3) ICRINBERERUTSIREA—X
FERLUDERRUVYRE/DIENTE S,

<t DERERRE>

. LEREFEREIE. UMTORREBICTERETSIIEEHETES,

-HEEM2 02BN T 2EHOEER2 1 OEREAME LT, XEAM
KRS, SAREFMZICKRET 2 AATHNIE, FROAFAEZRETZ I &
NTED,

B 7RIS LIS, BERT 1 O—HF ORISR 1 204EE
([FTaK, BRI 1 OB ORIEERT 1 304AmEmIC. HEMR2 0 &35
DB ONMFEAML TWTH LY, TOLDIABRICEINIE, BHIR10
ICLYHHEBS ODRBEEMNI 1 2FICAFT I ENTRETH 5,

-ARAAT 2 VICRAT2AEOREICE > TE, BAZHER1 1ICA T &
YRTAVTADNRITONTWAWEETH>TH, HB8ILRINDELOAR
BERMAREDHR. HE2WETNIGEVEES B EERIHERT 1 ICHKRT S
ZENTRERIBEEH D, TOLIBRFEICIE, BRI 1HhLF 7Y
N74214%E8B9252EHARETH D,

- REMEFEIL Z OBBFRICIRS 2 &idAw, FIZIEESHRET 1 &S
20, 30/ BXMAREETHNITEREEM T Z2NE AL, BENICER
LTHLW,

- KRNI LEBOEAFBICREINZ E D TRV, EEOEFHIC. H



WO 2020/059511 1 PCT/JP2019/034918

FENEERGEREEZMALEDE. ARTOFHERATWSRY. KF
TOHHEICEZINS, AR LAKSEEIINMBEASRER. RUTDEE.
F. BRFR, BIRLEBDICREINSI DI TEACBEEEERET S &
NTEZ, IR LAERBREONNMEA Z2RERIE. RINHWAFENE CAWR
Y, BEMAEDEEEADSIENTES,



WO 2020/059511 12 PCT/JP2019/034918

[55KIA1]

[553K1R2]

[553KIR3]

[55K1R4]

&a R D&

HESEICRET 2EFBICERTREINZEROES AHE
HEDED T ETHERINZMEER (20, 30) 2257 25H%
(10) TH-T.

RIS EMICBWTRIEEATE AR UhELT A EZ SO EICFET A4
HZREAEROAmE 5 & X,

BUECAEEMDORAIEICEM T 2 LD ICEEBEI M. WEEZRN 25 E &
RIECIAE S OB TERIMEITD T EICL YRIEHEBHEAH T 28
THER (1 1) %A,

RIS BEFORNERICIE, SAEAM LA ICED > THEDTN 5D
HREE (110) AERINTWS

FESIEN

BUECEARIHRER I, SABEAMICIET' S & D ICRIRRAEREBITE I N
27— NEBMDLRY,

RIS AR DIEA A N H OB ICERINZE1 588 (1
2) &,

RIS AR DIEA AL OEBIICERINZE25 788 (1
3) &, ZEICKEA.

AIECER 1 9 Y VBMTRA LIS ED, RIGCEARRER. AIEEHE 249~
VEEIEICTEN S

AR 1 ICEEDDENER,

RIS RIERBICIK. SAEAFELAICAN I REOFRNEREL TS
BEMEH—ICAITELDICHEDORNERLIEZHEER (14
, 15, 111) pEIFLATWVWS

FERIE 1 X 2 ICEEE D A EIES,

BUECREEERIE. SAEAMAICILUER (14 0) RUAE (14 1) AR
BIERD LD ITKRIRICER I, BORIEEFIE A EICEEY &5 ILUER
EEMAEAMICA 7Y NTBEDICBREINZA 7Y T 1Y



WO 2020/059511 13 PCT/JP2019/034918

(14) TH3
FEOKRIE 3 ICERE D A ENSS,
[3K185] BUSERAEERIE, SAEHEICILERR URERA ZEICER D & 5 ITRIR

WKERENZANT—rT4> (15) THY.

ARSI — b 74 2ICHBITBIWLE (150) RUBE (151)
DOEOHEERS (152) 1T, RICSHEAEICERBT S LD ICHY
AH (153) BMEHRINTWS

P KIE 3 ICEEE D pEN R,



1/17

WO 2020/059511 PCT/JP2019/034918
[Eg1]
p
2
L
< avJLytr
3
/ A —~ 6
v ~ ~
BITHRX ’ .
> Nviay /T I/NRL—4&
7 INLTD ™
~
F2THXR
INaY
INJLD 10 ]
., =] /%/
> SAEs >
HEM
N,



2/17

[E2]
200 //
/
10
S~
112 / %
/ /
/
- %
- %
z1 / 2
A /
P
%
VN
A 21
Z




3/17

WO 2020/059511 PCT/JP2019/034918

[E43]

___)__T\;)__E:I_ ________

=
= 3 -
= < =
2~ o

N

=
@ \ -
= = =

N

=

-
= =

o Y e =

Y
:

A
Y

Z1



4/17

WO 2020/059511 PCT/JP2019/034918

[244]

[

D

110



5/17

WO 2020/059511 PCT/JP2019/034918

[E5]

L

L




6/17

PCT/JP2019/034918

WO 2020/059511

[E6]




WO 2020/059511
[E47]
Z1
Z2

7/17

140—

PCT/JP2019/034918
—~141

1l

140

]



8/17

WO 2020/059511 PCT/JP2019/034918

(28]

11

1
y~

112
\122

m/\/

— ,\/(\I
~—

o

\1?
12{[%

131

Z1
A
Y

Z2

Y



9/17

WO 2020/059511 PCT/JP2019/034918

[E49]

SH
)
[
\
~

o | ] ’C__I)
I I
o (]
— —
(9]
~— A >



10/17

WO 2020/059511 PCT/JP2019/034918

[E10]




11/17

PCT/JP2019/034918

WO 2020/059511

[E11]

XTA%
Z
0ZM 0ZM 0ZM 0ZM ovl ol
= = = = -_ ¢z
b
- > 1pL
LZM
LM - - g
L B By B 1 o SR
vl orL ofl



12/17

PCT/JP2019/034918

WO 2020/059511

[E412]

¢él
/

oLl -——--"[¥

¢l —]

/
0O 0 O 0 oko-
0 0 O 0O O O
O O O O O O
0 0 0 0 0 O
00 0 0 0 O

OOOQM
O O O |
O O O O
O O O |
O O O O]




13/17

WO 2020/059511 PCT/JP2019/034918
[$013]
Z
T—» X
Y
11

112
111

113



14/17

WO 2020/059511 PCT/JP2019/034918
[E414]
YA
.
Y
11
112 4
N
111
[ A




15/17

WO 2020/059511 PCT/JP2019/034918

[E415]

Z1

A
Y
N
N




16/17

WO 2020/059511 PCT/JP2019/034918

[E16]

Z1

A
Y
N
N




WO 2020/059511

[E417]

31

17/17

PCT/JP2019/034918

200
10
112 X\
113
/
e
e
//
/ /
/ /
/
/ 4
/ //
//
// \
% 20
21
Z



INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2019/034918

A. CLASSIFICATION OF SUBJECT MATTER

Int.Cl. F25B1/00(2006.01)1i,
HO1M10/625(2014.01)1,
HO1M10/6566(2014.01) 1,

HO1M10/613(2014.01)1,

HO1M10/617(2014.01)1,

HO1M10/6557(2014.01) 1,
HO1M10/663(2014.01)1

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

B. FIELDS SEARCHED

Int.Cl. F25B1/00, HO1M10/613,

HO1M10/6566, HO1M10/663

Minimum documentation searched (classification system followed by classification symbols)

HO1M1Q/617,

HO1M10/625, H01M10/6557,

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Published examined utility model applications of Japan
Published unexamined utility model applications of Japan
Registered utility model specifications of Japan
Published registered utility model applications of Japan

1922-1996
1971-2019
1996-2019
1994-2019

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X JP 2014-127338 A
Y 2014, paragraphs
[0066]-[0070], [0158],
(Family: none)

fig.

Y JP 2010-2036%94 A
September 2010,
fig. 1-3

paragraphs
(Family: none)

Y JP 2016-12616 A
2016, paragraph

(T. RAD CO.,
[0033], fig.

(HONDA MOTOR CO.,
[0026]1-[00347,
1-2,

(SHOWA DENKO KABUSHIKI KAISHA)
[0027]-100287,

LTD.) Q07 July 1
[0043]1-[00517,
11, 16-17

16
(004617,

LTD.) 21 January 4
1-3 (Family: none)

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

|:| See patent family annex.

* Special categories of cited documents:

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

“B” earlier application or patent but published on or after the international
filing date

“L”  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)

“O”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  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

30 October 2019 (30.10.2019)

Date of mailing of the international search report

12 November 2019 (12.11.2019)

Name and mailing address of the ISA/
Japan Patent Office
3-4-3, Kasumigaseki, Chiyoda-ku,
Tokyo 100-8915, Japan

Authorized officer

Telephone No.

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




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2019/034918

C (Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Category*

A JP 2014-192044 A (SANYO ELECTRIC CO., LTD.) 06 1-5
October 2014, entire text, all drawings (Family:
none)

A WO 2012/147544 Al (FUJI ELECTRIC CO., LTD.) 01 1-5

November 2012, entire text, all drawings & US

2014/0043765 A1l & EP 2704191 Al & CN 103503131 A

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




I s EpsHEEES PCT,/JP2019,/034918
A REREOBRTLHFOME (EEFSFIE (1PC) )
Int.CL  F25B1/00(2006. 01)1, HOIM10/613(2014.01)1, HOIML0/617(2014.01)1, HOIMLO/625(2014.01) 1
HO1M10/6557 (2014. 01) i, HOIM10/6566 (2014, 01)1, HOIMLO/663(2014.01) i
B. FH&EZITonE
A 21T o T2/ DIRE R (HER R0 (1 PC) )
Int.CL  F25B1/00, HOLMLO/613, HOIMLO/617, HOIM10/625, HOIM10/6557, HOLM10/6566, HOLM10/663

B/NBE A OB B TR To - BFICEENs 60
HAREEAFEAR 1922—19964F
H AREAREAFEAR 1971—201 94
H AR EE A 28N 1996—201 94
HAREBREEAFEAHR 1994—201 94

FERAE CHEALIZETT —F =R (F—F X=X DLFF,

A U7 RS

C. BhET 5 LD LN 5T

EER X 3

BT Y —% BIASCHG RO—IBOEFRAMES 5 & 213, ZOMET sEFOFER HoREOFE

X JP 2014-127338 A (RHEMF TEMRA S 2014.07.07, B 00 | 1

Y 26—0034,0043—-0051,0066—0070, 015 | 2—5
8, M1—2,11,16—17 (Z73IVU—"1L)

Y JP 2010-203694 A (WZFnEE TEEA %) 2010.09.16, %0027 | 2—5
—0028,0046, M1—3 (Z7IU—2L)

Y JP 2016-12616 A (R X=tk7 4 K) 2016.01.21, B 003 3, | 4
X1—3 (77»IU—72L)

W CRIOBEX I bR STV D, T Ty Y —ICET SRR E S,

* BIEBObT TV —

TA] BICEED S 5 LTI < . —REVET K ER R4
H oD

E] EBEEEHOBBEE-IIETFTH5H, ERHER
PIBICAREINZHO

ML) BT RICRELIRET 5 O X I tho TR O 4T
AE L ok 2Bk 25+ 5701231 39
B30 BB &M

O] NERICL 287z, A, BTREICS kKT 5300

[P EBEMEERRTC, D EEEOTEOEME L 725 HE

D H OBITATE S 7= 3CHR

ERRHEEH SOMEEH BICAREN TR TH - T

HEE & P ES 5 b 0Tl FIFO R IER

DEMOTDIZEI AT L

(X BCEEO S DN Ch - T, YLD A TR
OFRME T ESRER N BZ SN HD

(Y| BCEEO S DT CTH - T, SESTER S oo 1 2L
o3kl D, BEEIZL S THETHLHEERI
Lo THERERNEEZEZONDLED

(& F—5 2 773U =30k

T}

FfRAZ 7T L2 H

EFRH AR OFEE H

30. 10. 2019 12. 11. 2019
EFSTRERERE OA TR R T BWHITHEEE FEROHDHIEE) 3M| 35632
BARERZFT (1 SA ] P) Mt
HE£S100—8915
HEATRHRESE=TH4% 35 EFEEEE 03—-3581—1101 Ak 3377

HAPCT / ISA 210 (FH23—)

(2015%#1A°)




ER A EpsHpEE S PCT/JP2019,/7034918

C (Bix) . BEd 5 R0 L5 3Rk

51 Lk FET 5

B — BIASCHNG RO OIS 5 & &3, O 5 ETOER FHREOEE

A JP 2014-192044 A (=FEEMASH) 2014.10.06, 3¢, & (7 | 1—5
7IU—/l)

A WO 2012/147544 Al (& LEBKESH) 2012.11.01, 232, @XM & | 1 —5

US 2014/0043765 Al & EP 2704191 Al & CN 103503131 A

HAPCT / ISA/ 210 (E2_—Y0k%) (2015%1H4°)



	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 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	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 - wo-search-report
	Page 34 - wo-search-report
	Page 35 - wo-search-report
	Page 36 - wo-search-report

