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(57) Abstract: Provided is a hollow fiber membrane module with which it is possible to stabilize the orientation of hollow
fiber membranes even without inserting a hollow fiber membrane bundle into a tube. A hollow fiber membrane module
10 provided with a tubular case 100, a hollow fiber membrane bundle 200, and a pair of sealing secured parts 310, 320, the
hollow fiber membrane module 10 being such that a membrane-external flow path that passes along the outer-wall-surface
side of hollow fiber membranes and a membrane-internal flow path that passes through the hollow interior of the hollow
fiber membranes are formed, moist air flows through the membrane-external flow path, and dry air flows through the
membrane-internal flow path, whereby moisture on the moist-air side is supplied to the dry-air side due to a membrane
separation action of the hollow fiber membranes, wherein the hollow fiber membrane module 10 is characterized in that: a
plurality of spaces R1, R2 are provided between a case inner wall surface and the hollow fiber membrane bundle 200; and
a restriction unit (beam-form part 130) for restricting the hollow fiber membranes from advancing into the spaces R1, R2
is partially provided in a respective manner between each of the spaces R1, R2 and the hollow fiber membrane bundle 200.

Rl



WO 2020/026875 AT || 000000000 O O

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.

(84) FEEE (FRTDBRWRY ., £TOEED LK
EHHHEE) : ARIPO (BW, GH, GM, KE, LR, LS,
MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM,
ZW), 1—35 <7 (AM, AZ, BY, KG, KZ, RU, TJ,
T™M), 3—A v /¥ (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. CL, CM,
GA, GN, GQ, GW.KM, ML, MR, NE, SN, TD, TG).

RN ARER -

— ERFEERS (RHE8215%0))

GNEWN: BICHELRBERABEBAIERCTH, BEHERBEOLRBEAREIEEIEDTELZHELRE
EV1—NERHKITZ, BROT—X100&, AZEXRER200&, —WOHIEEEER3 10, 3
20&, B2fFA. BEHRERBEOABREAZEZEARBE., ERERBEOREARNREEZEARS &
AR I, AIREARRICEHEIARIN,. IREARKICEZBESARINDZEILLY, &
MEREOEIBMERICE YVEBEERAOKIPZRELSAICHEBINZPEREEY2—IL10T
HoT, T—AHNEMEPRLERIER2 00 DRICIE, ZRR 1, R2AEHZITON B &I, &4
DEMR1, R2EAERBEER200&DEICIE, RERBEAZEBR T, R2HIEATZZ %M
w9 BIHEE CRIRER1 3 0) HAZEAThEBOMICKITOSATWR I &5 EHET S,



WO 2020/026875 1 PCT/JP2019/028703

[0001]

[0002]

[0003]

[0004]

Bl M &
FEADHT : REREEY 21—
P filg 3 BF
AERIZ. MEEEVCREBEEBICAVWDLIIENTESZHRERBEEY 2 -
I %,

Rl
BlzZIE, BESoFROBRHERICEVWTIE. EREEAMESE 520
I, FEREED 2 —ILERVWEINBEEENHZITONTWS, M6 E2BRL
T MEFURDHZEREES 2 —ILICDWTEHIAT 5, H6 IERERHICEH
ZREREES 2 -ILOEAMNTH S,
WRBICBBPERETES 12— 500k, BROF—R510&, 4—
251 0RICINBINZHERIERS 20E%2HBATWVWD, TOHRERIEE
Ta—)500IBVWTIR. BHREREOCAERAZBSEREARBE, &F
ERIEOFRZERNEEZBDEATREE DR IND, LT, RZERIEOHREM
ELT. EKEOHMBEBWSZ EICE> T, REKEES2—-IL500%
MEEBE LTHBRTR NSRS, Thabst, BARBIERES
BRNZDELDICL. BARBICRBEINARNDLDICT &, FERKRIRIC
L DESBERICE > T, BEEESAOKINEZBRESAICHBI N, &R
K[EMBEIE2 2 EMNAEE A%, AH, BEEIATKIVEDNS L
O, BEEIEZRBEIELLODRERESE LTIHATSZIELARETH D
UEDEIBFPERFEES2—IL500ICBVWT, INENEREFDHBZD
IKiEd. 7—Z25 1 ORICPBEINZHZRELEDOEEEICH LT, Eost
RIS 2BEEROESEMAICAELL TEIENTEINMEETH
%, TLTC. #¥—Z510ICik. E6F, #—2R51 00D LERETFEIC. %
NENEBFEIOMKEOS 11 EHHOL 1 2R IFENTWS, ¥—X5
1 O DHNEERAICHIRERS 20 DAREABE L TWS E, #8056



WO 2020/026875 2 PCT/JP2019/028703

[0005]

[0006]

[0007]

11TOMMEEHHOS 1 20MMEIC. FREOTRNAAERLTLEVGL,

T, BIROREEFNBRIFEREES2—ILE500ICHEVWTIE. ¥—R5
1 O DHEEMEIC, FEDFEN ZERAEIES 1 3I’EHR TSN TW
%, COERBERS5 131, ¥—A5 1 0DREREPERERS 20 &
OFEICZEE (BRE) REZMETLOHD LD ICHZIERERS 2 0 OAREICH
Mo TRHETZEHIC, ¥—ZA5 1 0D—imfAlA Sihimdl (M, HEmoF

BRI SB[ ICE> TERTB EDICHKITOENRTWS, 20L& D RER

ZRIE5 1 3MRITONZI&ICE>T, #HIEA5 1 1 OMHEEHENAS 1 2
DRI, REDRNDEFRLTLED &M FITE, BOBERICES
TELERABOEEEAZLLTEIENAREER>TWVWDS,

LAOLARA S, LEEORERIEES2—IL5000LDI1IC. BEREET
FBEICIE. PERBEO—SMLAEERICEATEILIICERTEZIEICELD

 FERERLTOBICKILREITRINDZEDNH D, ThITLY,
EEERN, REALQREZRITT #0551 1 05HEO5 1 2ITRNT
LEW, BE2RERICHFES LAVWERBEMEMLTLES Z&DH B, £
T, WE. BESEOX Yy 2 THEEINALES5 3010, AERERS20%
BAIGRRET, FERERS 2025 —XA5 1 0BT HE TV, &
DES5 30, Xy YasBERICLT, MATEHRRET DI EICEELT
W3, FD/H, B530DEEIR M BVWEFTRL, B530ICHZE
RIBRS 202BAIEZEEIZMNEREICA > TV,
SFEATHAMTSCHER
RFEIF SCHR
KPP XCER - B2 007—-283 29 254K
RIAOHE
FANFRL LD & T 5RE

AFHBOEMIE. BICHPEREREZBEBAITRLTE, SPFEREOLS
EREIHIIEDTEIRERBEY 1 —IVERBT I EILH D,



WO 2020/026875 3 PCT/JP2019/028703

[0008]
[0009]

[0010]

[0011]

RBERRYT BIDDF

AFERIZ, LEREZARTDLEDICUTOFERERA L,

TRbHE, AEPFORERREY 21—V,

BIRDT—R &,

RIS —ARICNE SN 2 EHOPEREN SR D FZERRR &,

AIEC 7 — A D—imfll & thimAl T, SHRERROPEREZFR S H1RE
TRIEST —ADMEmDOFAAEEZZNENHIE L. D DRIGCHZEARERZHIE
=AY LTEEY 52— OHIEEER &

ZlRZ. SPEREREOAERAZELRARBE. SHPERKRDOHZEZRER
ZBHENME & AR I M, RIREARBICEEZS AR I N, RIEEER
MEBICFBZEINRIND Z&ICLY, SREREDQRSBEERICE YIER
ERRDKD D FIREIANCHBINDIHRERREEY 2 —ILTH> T,

RIS —ANEE S RIGCHRERER & OEICIK, AIEET —XD—iHmAIN S
fbimAICE D > TERZEIARN SRR E L2 EFHIERRIT SN D EHIC

£ R DREIFEEZEFE & AIEERZEARER & OFEICIE. BIEEHPZEAREMNRIEEZERERN
ICEAT 22 & E[RHIT 2RFEA TN TN SMICEITONTWE I &%
BHET 5,

ARERICENIEE, FT—AREBEEEREREREOBICKEK. 7—2D—imAl
A SMIRANIC A D > TRBEEISRN 2R & Q22 ZENMEHEEIT S TL
3, DO, BEESORNADS. WINADERICEFRLTLEI> &%
WHElTBIENTED, Tk, RFFMHFITONTWSLH., REREHNZE
BRICEALTLEI ZEMRBEIIN, AERESEHLTLED 2 &%
FETBENTED, ThiIlLY, BREREOERBEZREIEDLIENT
X3, >T. PERERTOBICKEQBEEAMEEINTLED &M
HWITBIENTED,

BIEE T — RICIE. T —ADO—ImfliICE > 7B ICER T DN B EATREEA
A&, ZT—RADOMIRANICR > B TH > T, RIELHERERZN L THI



WO 2020/026875 4 PCT/JP2019/028703

[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

SEARBAD S ERHERAICEITONSFEHARBEOENRITOND EHIC

AIEET —AWERED D SRISEARBAOOHOEN %= 2L 88D & FIEcH R
RIZR & OEICRIEEZENE T 5. DD, BIEST —ZXAREED D HHIGE
ARBEOOHEARN Z 2L ED & RIESHZERIRR & OREIC B RIGEZE AR T
LNTWB &KL,

ZhIC&Y, BEARBAORVEARBHOOMIICEEZEZSORNNE
FLTLED ZEZMFHIT B ENTES,

RIEE 7 —RIE, WET 2 —WORKEE, Thos—WOHRIREBOEAI%E Z
NELBES—SORIE@DERE. ZRA.

AIEE— X OMCIREB D —F ICRIEEIRAREE A O DR T SN, M5 ICRIEZIRSN
TMERH AN b5 & HIC,

RIESHRZRIERIE. AIES— W ORIBESOMNERICIIEM L. IE—N0
HAREB O RBEEICIEEM L AW &I K YRIRR AR IT SN TWS LU,

LY., BEARBAONEITONTWSHRIRERE PZERIERE OFIC
IXZEEDEEIT O, DMOEAREHOMNEITONTVWBIRIRER & AZERIER
EDEICIFZEEARITOND EHIC, PEREFERE —ORIETME & DOFEIC
W3 ZEE (FRE) FERINGQWV, > T, BRARBADRIOZED SEHNR
BREHOAIOZFICEEZIARNZBRICEVNTIE, FZERIERE —ORAIE
HER & DEMNDEEEIMRITTLED J &AL, AEREREMEFICE S
TEHZEINRNTITL,

RIS — N OHIREBDOWEEEICIE, AIGCZEREEREE LoD LD ICHIERHE
RIEROABEICAED > TRHT B &HIT. RIEZYT — R D—Imfilh S fthim
ICAD > THY, REORNEEZ 2EHOETAREN T ETRERITON
TW3E &L,

F/o. RICHRBIERIL, AIECBRAREEAEAERIEOE. KT, BHY
BIERARBEEECRIRETH D & LU,

hdH. LREEBERIE. TRERRYEAEHOE TERALES,



WO 2020/026875 5 PCT/JP2019/028703

[0018]

[0019]

[0020]

[0021]

FEA DR

RDLEFREBL 2L D IS, AFEBICEINIE, BICHERERZBBAIELLT

b, BRERBEORBELEI DI EHNTES,

BT O & 58 4 BB

[ENIE 1 X AFERBOERFEHICHRIAERREY 2 —IILOFLEAKTH 3,
(2] 2 IEAFEBROERFEHICHEIAERREY 2 —IILOEAKTH 3,
[E3]I 3 X AFEBDOEREFICHRIAERIREEY 2 —IILOBRXHEERM TH S
[H4IK 4 1T AFRBOERBICHRZT—AOMERTH 5,

[E5]5 X AFERDOERFEHICHRDIAERREY 2 —ILZAWVWCINEEEDE
EERERNTEANER TS 3,

[E61E 6 IS HERBIUCRDHZERIZRES 2 —ILOEEKTH %,
FAZRET B-HDFRE

UTFICHEZZR LT, CORPLEERT 5-O0WEE, ERfIICED
WTHIRBIICEEL KERERT %, 272 L. ZOERFICEER I TV 2 EEED
MDA, ME. IR, TORNEERE . FICKHENQEEHSRWEREY
iE. CORBPOHHREZEINSOAIRET 2BEDE D TIEA, KNEFES
IRBAERREY 2 —ILIE, B, BASSFEOBBEMRICEWT,
BRERZMEIEZ2ODMEREE LTHEICAWS I ENTES, &
L. REEBE LTHIATZIENTE S,

(EHEH)

B1~M5%ZRLT. FRAOEBEHINICHREIPERRES 2 —ILICDW
TEHRT %, M1 IEAFKBOERELICFEZIPEREEY 2 —IILOFERKTH
%, M2 IEARBOREHICGRIFEREEV2—ILOEAKTHY, H1
., FEREEY 21— Z2 2L RAKICHEET 3, M3 IEARBOER
BICRDARERIREY 2 —I)LOBRANEETHY . B1H0OAARBEET
Hb, A FAFEROERFEHICHEDIPERREEY 2 —ILIliEADONET—R
DORIBEETH 5, EI5 IEAFERAOEROICHEDIHAZEREEY 2 —ILZMNER



WO 2020/026875 6 PCT/JP2019/028703

[0022]

[0023]

[0024]

BE LTHWEBEOEXAWKHER TS 3,

<IR%EE>

AERBUCHRZIFEREED 2 —LEMEEEE L THAWEBEICOWT
RIS BB EBRLUTEHAT 3, RERREV2—IL1 01F, BROT—
Z2100&, y—ZR100OHICNBINZ2BHOFERIEN SR D HERIRE
R200&, #—21 00—l & HIRAIT, AZELER200%2EET
Z—HOHIEEEE3 10, 320&5HEA TV, TDLIICERIND
FZERIEEY 22—/ 1 0ICBVWTIE, BHREREOAERRA %8 2 RA R
(M5FRDEFKENS 1, S2BH) &, BRhEREOHIENEAESEN
MR (M5, SEKRENTO, T1B8EB) EAERIND,
F—2Z2100ICIF. BARBICH L TEHEEKEZHIET 5720 DERARE
AO&R2#a0O1 11 &, BHES (ZEBEINAROEBRER) ZHHT
27-00BEARBHOEAZEEEONT 1 2% TSN TWS, /. FEA
REYVa—ILT10R #—R100DMIRAI (FHIEBEEERS 2 0AFKITHN
TW3H) ORON,SEBREI/MHEEIN, 7—2 1 0 00—imAl (F1E
EELZ3 1 0ARTSNTVWBAD) OROS,SERES MEINAED
HIEZTR) NHEHINE EHICAVWLNS,

<HZEREREEY2—IL>

FZEREES 22— 10I2WT, LYFMICERET 2, LEBOBY. F
THRIEEV2—IIL10E, ¥—2100&, AZRAEFR200 &, —xDH
IEEEER3 10, 320&%EATVWS, PEARER2 00, EH A
AOSHBEERRE) ORZEREARICINIERTH D, hEREOEME
LT, FKEOREMDBAVWSND, BIZIE. BEILBUCL YK EERYT
PRMUEBTDFT 71400, AREEICEL 2 EERBHRIBICIY KD %EE
BT 2EFMEETDIPPSU (RYTJ7ZZIWNRAIKY) BREEFEICAWS
ZENTED, ThHOMRIE, EAEMETHY., MOBELFWZDH, M
BEEPREZREBIFEICAWVWSIENTES, —NOFHIEEEE3 10,
320k 7—2100D—imfl&MhimfAl©, ShEeREDHERITE K



WO 2020/026875 7 PCT/JP2019/028703

[0025]

[0026]

IHARETT—1 0 00mImDOAAOTZENENRITILEL., DDORERE
R200%4—21 00K LTCEELTWS, ThEHDOHIEEEE3 10
, 320l k. IRFIUBEREDRY T4 VY IMBIELT DI EICIYE
mEN B,

<HT—=R>

F—Z100IC2WT, LYFHMICERAT %, y—ZX 100, HAET S
—OWRIAEET1 O0A, 100B&, Tho—R/OMKE100A, 100
BOEAlZZNETNES—HORERE100C, 100D&AEATWVWS
o TLT. —ADHRIKERT OO AICIRARBAOE 22 MHH4a0O1 1 1 58T
S, AOHRIKERT O O BICRAREBEOE AZHHO1 1 285750
TW2, #EO1 111k, ¥—21 0 00—8AIICR > =AIBICERIT SN T
BY, HEEO1 121, ¥—ZX 1 0 0DMEBRAICR>=AEBTH>T. HT
RER200#NMLTHBOT 11 SIERFBICERITSRATWS, Tk, —
SOHIREET OO0 A, 100BOREMICIE, EER1, R2ARERE LD
B2EDICHERER200DAFEICEAN> TRETZERARET 200
TNENHRITONTWS, 4H, AEBAICEV T, FRIAXEB1 00 A,
100BIC. ZNEN2HFAAOERARE1 200FRITOLNTWVWSE, Ihb
EHOBREAZR1 201, ¥—2 10 0 0—iAIAN SAssAIIC @A > T/
W, REOFNEEZ BEREEE>TVWD,

ZLT, PERER200EE, —xfORIBEEE100C, 100DDRE
m100C1T, TOODICIEEAL. LEEOERARET 20HHFITHN
TWBZEICEY, —NOWRIREET1O00A, TO0OBDOHRERmI1IO00AT,
1TO0B 1T ICIREALAWL, ThiZkY, LEBOEER 1, R2HEITHN
TW3, 2FY, yT—RARE@OO>SHEO1 1 1 OFROBZE2CEHY (R
REE1TOOADHEETm 1 00A 1) EHTRER200EDEICEFER 1A
EiFon, po. F—ZAREARODBHEOT 1 20RO Z20ED (R
JKEE1 OOBOHNEEE 1 00B 1) EHERER200&DHEICHEEHER 2
DETONTWS, ZOLDIC, F—ZAREMmEFRZRIIER2 00 &DEIC



WO 2020/026875 8 PCT/JP2019/028703

[0027]

[0028]

[0029]

i, m—2Z 1 0 0 0—imfilh SfsimfAlic @i > TRBEZES MR DR & A
2ZMR 1, R2HAEHEEITONTWS,

ZLT. B2DZFEER1T, R2EAZRIZR2 00 &DAEICIE. RERE
ANEBR 1T, R2WICEATZZ & &RHT 2380 & L TORIRER1 30
DENETNEAMICHKITONT WS, LYBMEMITIE, RIRERT1 301K, E
TRFEZREE1 2 0 S IBEESEF100C, 100D &M, R, BYESSIER
FAZRE1 20EERCELIICHRITONTWVWS, b, KEEFICKRZT—Z
100k, BlEEERATHZ, TADE, —DORKE100A, 1008
. —ORIEESEE100C, 100D, BHOERARE1 2 0 RUEHOD
RIRER1 30 —KICIBAB T —2X100%, @BEBVEBIERFICE
TR/BIENTES,

<MiE (BRE) X H=XL>

AEBOURDIPERETES 21— 10ICEF2ILE BRE) XH=X4
ICDWTERAY %, LEEDBY. AEBHICHEDIPEREES 22— 10I(C
BWTIE, PERIER2 00ICHIF 2 EHERIBOAEER %8 2 RHNRER
&, BRERBORERNEBEBDREARBE IR INTWS, BEAREI
HEBRO1T 11 ASHERER200ICBIT2RPTEREOAEERAEZREY
CHEEOT 1 20 5BHINTOWKREBTH D (REFDOERKENS T, S
25MR) . BRARKIE. ¥—X 1 00 DMimRAINSHLERER2 0 0ICHIF
ZEALEREORERIEEBEY. ¥—2 10 0D—IHAINSHEHIhTLL
REBTHD (ME5HDORFREDTO, T1HR) ,

AEEHICBEVWTIE, BARBICEHEEZINRNS L DICL. BRRREEIC
BREIARND LIS, REREEY 21 0IEAVWLNE, ThilE
. AEREICK DBESBERICE > T, EBEESAOKS D EREZESANIC
HIgI N, ZEREJIIMEI NS, BEZEIAEKIPELDN SO, BF
KUIF BRI NS, Ko T, IMBEEBEFZIIREEEE LTHWS I &EHT
BEERD, AdB. RIKEBET OO0 A& RIRERT1 3 0 & DE. RUMRIKER1 00

ERIRER1 3 0 L DEICKEK. TRENEEI/MEERINTWS LD, BHZE



WO 2020/026875 9 PCT/JP2019/028703

[0030]

[0031]

[0032]

SHZER 1, R2EFRNDERC, SRRE1 30A”ZEICRD I &iIFAL
<AEEBICREIHPERRES 2 —ILOBNR>
AEMRAICHRDZIPEREEIa2—IL10ICLNIE ¥—2 1 00DRER

EHRZERIEER 2 0 0 EDRICIE. — R 1 0 0 D—3RIA SAssRAICE A, -
TEREESARNDIRKERZE[MR 1, R2AERRISNTWS, ZOD

28, BEZESORND,. WITNAOEMICERLTLED & &IEIT 2

ZENTE, ¥—2 10 00—IHAIL SMIHRIOLIHICE > T, HERKIER

200WICBEEREZRNBKTHIETE, BEOBMERICES T 2EEE

DEEERELTBEIENTES, TLT. AEEHICHEZIPERIREEY 2

—IL10ICEWVTIE. #—R100IC. HREIERE LTORIREE1 3 0 A 5%

LNTWBeH, AERENEBR 1, R2ZRICEALTLED &

Ih, FEREFEHLTLEDI LEZMFITEIENTES, ZhitkY

 BRERBOLRBELEIEDLIENTES, Z0LD, PRERBEELTO

BICKELQEEIAERINTLED CEEZMFHTHIENTES, K> T,

ZER1ANLZEFBR 2ICAD > THZERRBICHRINBREZRITTLE

DZEEMFTEZIENTES, COENDLE, BEOHMIERICES T 2EE

BOAEERELTEHIENTED,

T, ZRARTE., y—AREEO> BHEO1 1 1 OFEOBEZ2LED
(FRIREB1T OO ADMEEE 1 00 A 1) &FRZRIER2 00 & DEICERIT S
N, o, EER2E., F—ZREEODBHHOT1 1 20O EZ ST
4 (WIAZE1 OOBOWEEF100B 1) &rZ4iER2 00 & ORICET
SR TW3, ChickY, #A01 11 RCHEHO1 1 20M0EICEBEES
DORNIPEFRLTCLEIEEMEITEIEHNTES,

BIS, ARMBAICRZPRERIEET 2 -1 0ICHVWTIE, HLERER?2
00 &—xMAIEEEER1 00C, 100D &MREICIEZER (BRR) IEM X
v, Chicky, #0711 1TROZEER 1 ALEEDOT 1 2/IDZEM™
R2IGEEESHIANDEICHSWTIE, PLERER2 0 0 & —x DOAIBEEER



WO 2020/026875 10 PCT/JP2019/028703

[0033]

[0034]

100C, 100DEDENSEBBEIIKRITTLED T &EFRL, AZRA
ER2 0 02&FICE» TREEESAFNTITL, #>T. BEOBERICES
THEEBEOEEGERELTEIENTE D,

(Z Dfth)

EFRERBRAICEVWTR., BRARBZANZEHERE, ERREBEZRNDS
HREIDWAMERDLDICHEKRT IHBEER L, LHLAYL, BH
MBERNZERERE. BNRRERNIZBRESAEAAEADLDIC
T252EETED, BlAE. BERREICHL TR SIRORMEIEREAM
ICRIRERERTLOICTRIEHTED, 2L, IMEDRRVBRIESIR
ERDBHITIE. BARICT 2IEINEW, T, LEEEAICSWTIE
. RIRERT 304k, m—2 1 0 0ICH T B —Imfl & fbimfAl D D RAED
—DFIICDOARIT2HFEER LIz, LAOALANS, 2RET 30ICDWTE
=1 00ICBF 5 —imfl & MimfOBOERERTICERITSZIEHTE
%,
= DERBA

10 HZEREEY 21—

50 #H1AvR
51 ##a0
52 HHO
60 HFE2AvY KR
61 HHO
62 #Hh0

100 #—2

100A, 100B #RIRER

100A1, 100B1 HWEA

100C, 100D fIEFEER

100C1, 100D1 WREEA

111 #440



WO 2020/026875 1 PCT/JP2019/028703

112 HHA

120 ERPZRE

130 RIRER

200 HZERER
310, 320 #HILtEEE
R1, R2 2z



WO 2020/026875 12 PCT/JP2019/028703

[55KIA1]

[553K1R2]

[553KIR3]

R K DEH

BEIRD T —R &,

RIS —ARICINBE I N2 EBOHRZERED 50D RZZRIRR S,

AIEE 7 — A DO —iRfAl & IR AI T, FHREREOHZERIFEZAMI
FIRRETRIGE, — A OEIRDE OB EZ TN ETNHLE L. DDORIGEHZE
RIEREZFIET—RICH LTCEEY 2 —H O EEEE &

ElRAZ. SPZEREREONEEAZEIRNAREBE. FPEREOH
TR BDIRARE & PRI N, FIERARBIOEEEIARS

AISCIERTRERICRIRZER/ IR IND 2 &L L Y, BREREBEDER
DEERICL YV IEBZESAOKSHIEZRESANICHBEI N D HERE
EVa1-ITH>T,

AIEEY —AWNEEE & FIEEHAZEARIER & OFICIK, BIEET — A D—if
R SMImRANIC AL > TREZEIARN 2R & 25 BRI EEER
bhd&HICT,

&4~ DAEIGEZEME & AIREPZERIER & OEICIE. BIEGEHRZERIRA RIED
ZZEARICEAT 52 & EHH T 2RFEBNAENENESMICEIT SN
TWB I EE/HHETDHREREREEY 2 -,

AR — R, BT —RAO—mAIC R > U BICER T ON D RA
REBAOE, Z7—Z2OMRAIICR > ZMEBETH> T, FIESHERIE
RN U CRIEERARBALD & IERMUICERITONZREARBEO &
NE&ITbnsd &EHICT,

RIS —ANEEOD S SRIEEARBADOROENZ 2TV ERD &7l
ST RIRR E OBICAIEEZENERIT SN, HND. BIEKET —ANER
DD LHIEEREARBE OOEOEZ 2T ERD & AIEERZERIRR & DOF
ICHERIEEEBARITONTWS &2 ET53EKIE 1 ICEBEHDH
TRIEEY 2 —Ib,

RIS — R, WET 2 —HORKEBE. TS5 — T ORIREDO™E
fHlzZnETNES—TORERRE. ZRA.



WO 2020/026875 13 PCT/JP2019/028703

[55K1R4]

[E53KIR5]

AIEE — N DOHRIRERD —F ICHIERARBE A O DR T 5. #AFICHT
SEARBHAONRT LN &EHIT,
RIECARZZRIRRIE, RIEC— N ORIEEEBONEEIC TR L. A
— S OHIAREBOREEICIFTEM L AW SICL YRIEEEEIZIT LN
TWBZEERFHETHHERE2 ICHBORERREEY 2 -,
RIS — X OMCREBONEEEIC I, RIECEREZHAEE LHD LD ICH
BRAZERIEROAB@mICELN > TRHET % & HIC, RIZT—RD—ik
A SHIRANCE D > TERY, RAEDRNZE X 2ERORERARE
DENEFNRITONTWE I EERFHMETSHEKRIET, 2FLIF3IC
BREOREREES 12—,

RIECARFIERIE. RUCERARE S AicfEEmE s OB, R, BY

DBNAREEARCRREETHZ & a5 E T DEKIESICE
BORZERIEEY 21—,



1/3

WO 2020/026875

[E41]

[E42]
100A1 R1 111 100A

13\0\\12\0 13()\ \\/TO SLTO /F/{1

\_\V\ \\_ \' L |

100C —_| P S og;%o
oS

Q0

R1_\

l

(@)

310— T
Q
100C1T— | |$5&3205

p
) 1

R2 130 120

\

%O
|

Al |

) A
—f 4

//-)I(\

| 120
R2130 112 100B

| —

PCT/JP2019/028703

[1_

\
o
o
O

X ﬁo%%f%oo Sall 100D

130 100B1

R2



2/3

WO 2020/026875 PCT/JP2019/028703
[E43]
100A1
\\ R1 120 130
/ ) )
/Ul . 4 /7 '// Zz Zz
| \ ! | Z ']
310 —F L L] 1320
Z Zz L U L \)/ Zz 7 /S 7z Zz
/ ( \ 130 \ 120 1
100B1 200 R2 100B 112
[Eg4]
100A 111130 120 100
100A1 / //
|
N T
R
5 ) ( 100D1
100C

100B1




3/3

PCT/JP2019/028703

WO 2020/026875

[E5]

"':_:_:_:: 4---- TO

320

VAVay v

L L]

(,

112

4

130

VAVEY AVAyd

200

T1 <€-----

310

[E6]

511

)

)

530

R 513 R



INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2019/028703

A. CLASSIFICATION OF SUBJECT MATTER

Int.C1l. B01D53/22(2006.01)1, B01D53/26(2006.01)1,
F24F6/04 (2006.01)1i, HO1M8/04(2016.01)1,
HO1M8/04291(2016.01)1i, HO1M8/10(2016.01)1

B01D63/02(2006.01) 1,
HO1M8/04119(2016.01)1,

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
Int.Cl. B01D53/22, B01D53/26, B01D63/02,
HO01M8/04119, H01M8/04291, HOIM8/10

F24F6/04, HO1M8/04,

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 1922-1996
Published unexamined utility model applications of Japan 1971-2019
Registered utility model specifications of Japan 1996-2019
Published registered utility model applications of Japan 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 2004-2024 78 A (NOK CORP.) 22 July 2004, claims 1-3
A 1-2, 6, paragraphs [0001], [0012]-[0014], [00le]- 4-5
[0020], [0026]1-[0027], [0029]-10052], [0084]-
[0099], fig. 1-3, 11-14 (Family: none)
A Jp 2011-141083 A (HONDA MOTOR CO., LTD.) 21 July 1-5
2011, claim 1, paragraphs [0001], [0012]-[0013],
[00019]1-[0037], fig. 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

“X”  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

“Y” 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

03 October 2019 (03.10.2019)

Date of mailing of the international search report

15 October 2019 (15.10.2019)

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/JP2019/028703
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JP 2016-35895 A (HYUNDAI MOTOR COMPANY) 17 March 1-5

2016, claim 1, paragraphs [0001], [0004]1-[0005],
[0016]-[00171, [0035]-[0078], fig. 1-7 & US
2016/0036075 Al, claim 1, paragraphs [0002],
[0004]-[000571, [0017]-[0018], [00501-[0095], fig.
1-7 & DE 102014225273 Al & KR 10-2016-0015541 A &
CN 105322202 A

A Microfilm of the specification and drawings 1-5
annexed to the request of Japanese Utility Model
Application No. 79135/1989 (Laid-open No.
19535/1991) (DAINIPPON INK AND CHEMICALS,
INCORPORATED) 26 February 1991, claim 1, page 1,
line 18 to page 2, line 4, page 4, lines 1-16,
page 6, line 3 to page 9, line 15, page 13, line
19 to page 14, line 16, fig. 1-2 (Family: none)

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



E SR EEHE®Ss PCTJP2019/7028703

A REREOBRTLHFOME (EEFSFIE (1PC) )

Int.Cl.  BO1D53/22(2006.01) i, BO1D53/26(2006.01)1, BO1D63/02(2006.01)1i, F24F6/04(2006.01)1,
HO1M8/04 (2016, 01) 1, HO1M8/04119(2016.01)1, HO1M8/04291(2016.01)i, HOIM8/10(2016.01)1

B. #H&EZITo7nW

A 21T o T/ MRER (EHERFRF2E (T PC) )
IntCL. B01D53/22, BO1D53/26, BO1D63/02, F24F6/04, HOIMS8/04, HO1MS/04119, HO1M8/04291, HOIMS/10

B/NRE B OB B CRHE Z1T > e BFICE £

F AR ] 9 F 8 2 i

F A 2 BRSE T 2 il
FI AR ] 92 F 8 S gk N i
F A AR T R

EEFHE CHA LIZET T —F =R (F—F_X— A4, WEICHEH LHE

C. BET L L8050 53Tk

EER X a5
BT Y —% BIASCHG RO—IBOEFRAMES 5 & 213, ZOMET sEFOFER ERIEO R
X JP 2004-202478 A (N O KR &th) 2004.07.22, [GikmE 1] ~ 1—3
A (k2 ], [FEkTE6]. (00011, [0012] ~[0014], 4—5

[0016] ~[0020],. [0026] ~[0027], [002
9] ~[0052],[0084] ~[0099], [K1] ~ [K¥3],
(M11] ~[M14] (Z7IU—7%AL)

A JP 2011-141083 A CRHEM T3/ SH) 2011.07.21,  [FERIH 1—5
1].[0001].[0012] ~[0013].[0019] ~ 1[0
037]. [K1] ~[X3] (Zz7z3IU—72L)

W CHlORXIZLIEBAIES TV 5, ™ ORTF T 2 )BT AR R SR,
¥ BIAXEOAT I — D HOBRIATE S iz 30k
TA] FRIZBIEO & B EN Gl <, —RMERKELZ 4 [TT) ERENER SUIMBLARICARINETMTH - T
Ho HEEE FET B HLOTHRL . BHOFREIIHER
E] EEEEAaOBRBEI A ch b, ERREREA OHFEDOI=DIZFI AT HHD
DABIZAR ENTZHO [X] BCEED H 5 kT o T, MEE LA TR
[L | EAHEERICERZZEE T 5 30U SR O I81T OFFRMESOLESMERN I e EZ DN B0
AE LIRS EE LT 272D SI AT Y] BCEEDH L TH - T, HaZoli e o 1 2L
Aok (BE AT LoxEkE o, MEHICL > THETHHHEATI
O] NERICL 287z, A, BTREICS kKT 5300 Lo THERERNEEZEZONDLED
P EBREFEAEIT, »OELEOTEOREGE L 2 pHE (&) F— 7 77 3 U —3CHk
EEALEEET Lz A E A HR S ORIEA
03. 10. 2019 _ 15. 10. 2019
E SO AL S T BHTHEE FEROHHMER) 4D | 4156
ARERTT (1 SA]P) T
HWEESZ100—8915
R TAHXERE-"TH4& 3% EFEES 03—-3581—-1101 M 3421

BAPCT / I1SA 7210 (HE2~—) (2015%#1A8)



E B EEHERS PCT,/JP2019,,028703

C (Bix) . BEd 5 R0 L5 3Rk

ST SOk TR S
B 5 Y — sk SIS RO EOEFTAMET S & X1k, FoMET B EFOER FHREOEE
A JP 2016-35895 A (Bt HBhEEES ) 2016, 03,17, [k 1], 1—5

[0001]. [0004] ~[0005], [0016] ~[001
71,[0035]~[0078],[M1]~[K7] &US2016/0036075
Al, F5=kmE 1, [0002], [0004]-[0005], [0017]-[0018], [0050]-
[0095], FIG. 1-7 & DE 102014225273 Al & KR 10-2016-0015541 A & CN
105322202 A

A H A [E] 52 307 2288k A 1-79135 5 (H AS|E 32 387 220 gk H R 2N B 1—5
3-19535 ) DFAEZIRST L7 S X Ol ONE Z R Lz~ A
a7 4 v (KREARA b TEMKS ) 1991.02. 26, SEH
EBEGHROHEPA L, FH1EHF 1 8T~ 2 HFH 41T, HA4HS
1~161T, FO6HFEIIT~FIHFE 11T, F13HFE1L T~
H1AEFEL 61T, HB1M~FE2K (77U —7RL)

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 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report

