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(57) Mzo0pereHne OTHOCHUTCS K TEIIOIHEPTETHKE,
K KOMOMHHPOBAaHHBIM TEIIIO0OMEHHHUKAM, TIpeTHA3HA-
YEHHBIM TSI yTHIIM3aluH TeTuia. B KoHCTpyKuuu Ter-
J00OMEHHHKA, COJECPIKAIIET0 HWINHIPUIECKUH KOp-
IyC C pa3MEIICHHBIM B HEM I'a30X0JI0M, TEINI0O00MEH-
HBIMH TPyOaMH, pa3ieUTEIbHBIMI HEPETOPOIKAMH,
COIVIACHO M300pPETEHHIO Ta30XOA BBIIOIHEH B BHIC
MyYKa MapajuIeNbHBIX TPYyO, BOKPYT ra30xoza KOH-
LEHTPUYIHO YCTAHOBJICHBI JIBE CIIMPAIBHBIC TEII000-
MEHHBIE TPYOBI, Ta30X0/] ¥ CITUPATHHBIEC TEIIO0OMEH-
HBIE TPYOBI OTAEIICHBI APYT OT IpyTa NWINHAPAIECCKHU-
MU pa3/eNUTENbHBIME TIEPErOPOIKaMH, YCTaHOBJICH-
HBIMH C BO3MOKHOCTBIO TNEPETCKAHUS KHUIKOCTU W3
MEXTPYOHOTO TIPOCTPAHCTBA BHEIIHEH CHHUPATBHON
TEIUI00OMEHHON TPYyOBI, HaXOAMIEHCS MEX Ty KOPITY-
COM U BHELIHEH HMIMHIPUYECKON pPa3neaUTENbHOU
MEPETOPOKOM B MEXTpyOHOE MPOCTPAHCTBO BHYT-
peHHEH CHHMpalbHOW TETTIOOOMEHHOH TpyOBI, Haxo-
JALIEics MEXly BHEIIHEW U BHYTPEHHEW LIMIIMHAPU-
YECKUMH Pa3AeIUTECIbHBIMI IEPETOPOIKAMH, 3aTEM
B MEXTPYOHOE MPOCTPAHCTBO Ta30Xo/a, HaXOsIle-
€cs MEXAy BHYTPEHHEH IWIMHIAPUYECKOW pas3ieiu-
TEIBHOW MEPEropoKOi U ra30XxoaoM, IPU ITOM KaxK-
Jlasi CIipatbHas TEIUI0OOMEHHas TpyOa coennHeHa ¢
naTpyOKOM IMOJa4n COOTBETCTBYIOIIETO TETIIOHOCHTE-
ns1. Ilpemiaraemasi KOHCTPYKIMST KOMOMHHPOBAHHOTO
TEIUIO0OMEHHHKA, UMEIOMIETO MOBHIIICHHYIO Y deK-
TUBHOCTH HarpeBa 3a CYeT BO3MOXKHOCTH HCIIOIB30-
BaHMS JOTOJHHUTEIBHBIX TEIUNIOHOCHUTENEH, MOXKET C
yCIiexoM OBITh WCIONIB30BaHA TS YTHIIM3ALUK Tell-
Jla B TIOMIUTCHEPAIIMOHHBIX yCTAaHOBKAX: KOT€HEpalu-
OHHBIX ¥ TPUTCHEPAIIIOHHBIX, OCHOBAaHHBIX Ha IBUTA-
TEJISIX BHYTPEHHETO CTOPAHHS U TEIJIOBBIX HACOCAX.

IV TLS00LT0T



MIIK F28D7/10

Kom0unnpoBanusii Tenaoo6mennux

Hzobperenne otHOCHTCH K TCIVIOSHEPreTHKE, K KOMOUHUPOBAHHbLIM TEIUIOOOMEHHHKaM,
IIDEAHA3HAYCHHBIM IJIS YTHIIM3ALHH TeIa,

M3zsecren Temnoobmennsrit almapar - BOXOTPYOHBIH KoTen-yTuiu3arop, cozepxauii Bep-
THKQIbHBIH IMIHHAPHIECKHUET KOPIIyC ¢ Ta30X0NaMH, B KOTOPBIX COOCHO ¢ KOPIIYCOM pacnoJo-
XKEHBI 0borpeBaeMeie TpyGEI, BHYTPH KOpIIyCa yCTaHOBIEHBI Pa3ieiuTeNbHbIE IIEPErOPOIKH,
KOTOpBIC B IIONEPEYHOM CEYCHHH HMEIOT BH TIOTYKONICL, PaCTIONIOXKEHHBIX KOHUEHTPHYHO H
HANIPaBJICHHEIX OTKPBITOH YaCThIO HABCTpedy ApPYT ApYry, GopMuUpys 3a cueT sTOrO nabupuHT-
HYIO KOH(UTypaiHIo ra3oxonos (mar.RU 55431, k. FO2G 5/04, om. 10.08.2006).

Onuako naHHOE ycTpoiicTBo XaPAKTCPU3YETCA HENOCTATOYHOU 3PHEKTHBHOCTEIO Harpesa,
TaK KaK €ro KOHCTPYKTHUBHBIE OCOOEHHOCTH TIpEAyCMaTPUBAIOT HCTIONB30BAHUE TOIBKO OHOLO
TEIUIOHOCHTES.

3anaveil npemiaraemoro H300peTeHHs ABIIIETCS paspaboTka KOHCTPYKIHH KOMOMHHPOBaH-
HOTO TENI0OOMEHHHMKa, oGecreynBaromeii TOBBIIIEHNE 3(Q(EKTHBHOCTH HATpeBa 3a CUeT BO3-
MOXHOCTH HCIIOIb30BAHUS AOTIONHATENBHEIX TEIIOHOCHTEEH!,

Hist aToro B KOHCTPYKIHH TENIO0OMEHHHKA, COepIKaLIEro OQUIMHIPHYECKHH KOPIIyC ¢ pas-
MCLICHHBIM B HEM I'a30X0JI0M, TEII00OMEHHBIMMU Tpy6amu, pasieanTebHEIMY IEPEropoaKamy,
COIIaCHO U300PETEHHS ra30X0/ BBITOIHEH B BUJIE IyyKa NapajienbHbIX Tpy6, BOKPYT razoxona
KOHICHTPHYHO YCTAHOBJIECHBI JIBES CIMPANbHbIE TEMT00GMEHHLE TPYOBI, ra30X0/( M CIHpAIbHEIE
TEMI000MEHHEIE TPYOBI OTHENICHEI APYT OT Zpyra IHIHHIPUYECKHMH Pa3ie/UTebHbIMY nepe-
T'OpPOJIKaMH, yCTaHOBIEHHBIMH C BO3MOKHOCTEIO TICPETCKAHHS JKUAKOCTH U3 MEXTPYOHOTO IIpo-
CTPaHCTBA BHELIHCH CIMPANBHON TeruI006MeHHO] TPYObl, HAXOMSILEHCS MEXKIy KOpIycoM M
BHEWIHEH [IMIMHAPHYECKON pasIeHTe IbHOMN [IEPEropoaKOH B MeXTpyOHOE NPOCTPaHCTBO
BHYTPEHHEH CIHPAIBHON TermIoo6MeHHO TPYOBI, HaxonAmeHcs MEXIly BHEUIHEH H BHYTpeH-
HeHl LHIMHAPHYECKUMH PasIesTHTebHEMH TICPETOPOAKAMH, 3aTEM B MEXTPYGHOe MpocTpaH-
CTBO Ta30XO0/a, HAXOISIIEeCT MEeX/y BHYTpPeHHeit LMTHHAPHIECKOH pasienuTenbHOM nepero-
POZKOH H ra3soXomoM, HPH TOM KaxIas CIIMpajibHAsd TEIUIOOOMEHHas TpyGa COeNHHEHA ¢ ma-
TPYOKOM HOZaYH COOTBETCTBYIOIIErO TEIUIOHOCHTES.

3a c4ér ycraHOBKH B KOHCTPYKUHH KOMOMHHPOBAHHOIO TEII0OOMEHHUKA ABYX TeIoos-
MCHHBIX CIIHPANBHBIX TPYD, COCNUHEHHBIX KaXIas C natpyOKamMu IIOAaym COOTBETCTBYIOIIEr O
TCIUIOHOCHTENS, HOBBIIAETCS 3D PEKTHBHOCTD Harpeea, TaK Kak MOSBJSETCS BOIMOXKHOCTD HC-
LOBb30BaHUS HOMOTHUTENBHBIX TEILIOHOCHTENE. Kpome Toro, mpu ycramoske CIIMPATBHEIX

TETUIO0OOMEHHBIX TpY6 KOHUCHTPHYHO BOKPYT ra3oxola, BHEUIHIS CIIHpaJibHag TenaooOMeHHas




e

Tpyba ¢ Gosiee HH3KOIH TEMIIEPATypOil TEMIOHOCHTENS CO3MACT OTpa)KIACHHE IS BHYTPEHHEH
CIUPATBHOM TEIUI00OMEHHOMH TPYGEI ¢ GoMee BEICOKOH TEMIIEPATYPOH TEIJIOHOCHTENA, KOTOpast
B CBOIO OHYEpPE/b CO3MACT OTpaKIeHUE AT Ta30X0Ja C elre Gojee BBICOKOH TeMIepaTypoii, 4to
00ECIEYHT 3HAYNTENBHOE CHIKEHHE TEILTOBAIX HOTEPE B OKPYIKAIOLIYIO Cpexy.

Ha ¢wur.1 npencrasnen cxemaruueckuis paspe3 KOMOUHMPOBaHHOTO Temmoo6MeHHHKA. Ha
¢ur.2 - BHemHAS crimpanbHas TEII000MeHHas Tpy6a.

KomGuanpoBannstil TermmoobMeHHmK CONEPXUT UMIHHIPHYECKHH Kopmyc |, B KOTOpOM
YCTaHOBJICH ra30XOX 2, BBIIOJHEHHHIH B BUE IydKa NapajnensHbIX Tpy6, BOKPYr rasoxomua 2
KOHUEHTPHYHO yCTaHOBICHBI IBE CIUPATHHBIE TEMIO0OMEHHELE TpyOBI BHEINHEH 3 1 BHyTpeH-
HeH 4; ra3oxo 2 U CMpabHbIE TEMI00GMEHHES TpyOBI 3 1 4 oTHeneHs! Apyr OT Apyra 1IuJIuH-
JPHYECKUMH paszxennfenLHBIMn TICpCropokaMH BHEIIHEH 5 U BHYTPEHHEH 6, YCTAHOBICHHBIME
€ BOSMOXHOCTBIO NIEPETEKAHHS JKHIKOCTH, ITOCTYIIAKOMIEH B Kopryc 1 yepes BXonHoi marpy6ok
7, M3 MEXTPYOHOro IIPOCTPaHCTBA BHELIHEH CIHPATBHOH TErI00OMEHHOMN TpyOBI 3, Haxond-
IMEeHCs MeXTy KoprmycoM 1 u BHelmHel UHITHHAPIYECKOH pa3/e/ITeNbHONH Neperopoaxoit 5 B
MEXTPYOHOE IIPOCTPaHCTBO BHYTPEHHEH CIHPATBbHON Terui006MeHHOM TpyOHI 4, Haxoxsmeiics
MEXAY BHCIIHEH M BHYTPEHHEH LAIMHIPHYECKAME Pa3ACTUTEIbHEIME [IEPETOPOAKAMH S 1 6,
3aTeM B MEXTPYOHOE POCTPAHCTBO razoxoma 2, HaxopsIneecs MexIy BHYTPEHHEH LMTHHAPH-
UECKOH pa3/ieNMTeNBHON NeperopoaKoit 6 u rasoxonoM 2. BeixoaHble aTpy6Kky 8 1 9 BbITO/IHE-
HBI IS OTBOJA HarpeBaeMoM XUIKOCTH. B Kopryce | BEITOTHEHSI oTBepcTHs 10 ms KpEIUIeHHS
¢nannes 11,12,13,14,15u 16 ¢ IIOMOIIBIO OONTOB M raex, 3a CUeT Yero TEINIOOOMEHHHUK SIBIIIET-
s pa3bopHeIM. B kopnyce 1 BBmonueHs:: BXOOHOH 17 ¥ BEIXOAHOM 18 narpybKu Ut nprema
Ta3a; BIyCKHOH KOJUIEKTOp 19 rasa m BEITyCKHOI KomekTop 20, pacnonoxeHHbie [I€PIECHTUKY~
JUIPHO Tra30xony 2, U HaXOISAIIHECS ¢ 00enX CTOPOH OT Hero. BHyTpeHHss cnupalbHas Termo-
oOMeHHast Tpy6a 4, BEITONHEHA 13 MECIH, coenHeHa ¢ narpybkom 21 — mogaym ogHOTO Teruio-
HOCHTE/LA, HANPUMED BOABL, M NATPyGKOoM 22 BBIBOJA TELTOHOCHTEI. ITokasannas Ha dur.l u
ur.2 BHEmHSs cnMpanbHas Temmoo6MeHHas Tpy6a 3, BEINONHEHA TaKxKe 13 Me€/(H, COEIMHEHA C
natpybkamu Bxona 23 u Beixoza 24 APYTOro TeIIOHOCHTENS, HAIlpUMep, (hpeoHa.

Hpennaraemoe ycrpoitcteo paGoraer crenyromuM obpasoM. Harpepaemast suakocTs 4epes
BXOZIHO 1aTpy6oK 7 mocTymaer B MEXTpyOHOE IPOCTPAaHCTBO BHEIIHEH CITHPANBHOM TEILI006-
MEHHOH TPYOBI 3, HaXOZIIE A MEXTY CTEHKOM Kopryca 1 u BHEUIHeH LHITHHAPHIECKO nepe-
ropozkoi# 5. IlocnexoBatensHo meperexas BIOMb BHEIIHEH CIMpabHOH TEIIOOOMEHHOM TPpy6BI
3, 4acTh HarpeTON KHIKOCTH BBIXOIHT U3 TEINIOOOMEHHHKA K TIOTPeGUTENO ¢ 6ojlee HU3KOM
TEMIIEpaTypol yepes matpybok 8, a OCTadbHAS YacTh JKHAKOCTH IOCTYNAET JJIs NalbHEHIIero
Harpesa B MEXTPyOHOE IPOCTPAHCTBO BHYTPEHHEH CIMPaIbHOM TerooOMEeHHO TpyOnl 4,

HaXOJAMEHCS MeXy IHIHHAPUYECKHMH TIEPEropoaKaMy BHEIIHEH 5 M BHYTpeHHedt 6, a 3aTeM
2




HOC/IeoBaTeNnsHO Neperekaer B MEXTpyOHOE mpocTpaHcTBo rasoxona 2 u Harperas mo makcu-
MalbHOH TeMIeparypst BBIXOIHT U3 TEIIOOOMEHHHKA I€PE3 BRIXOAHOM maTpy6ok 9.

T'ass1 nocrymaror 1€pe3 BXOAHOMK matpy6ok 17 Bo BIIYCKHOH KoytekTop 19, a 3aTeM, OxJja-
XIAsACh, IPOXOAST 1O Ta30Xony 2 B BBIMYCKHOH Koynexkrop 20 u BeIxomaT HepE3 BBIXOHOM na-

Tpybox 18 B OKPY>Xaroulyro cpeny.

narpy6ok BeiBoga 22.

Tennonocurens, Hampumep, ¢peoH, yepes narpy6ok mogaun 23 ITOCTYNIAeT BO BHEWIHIOIO CIIH-
PATIEBHIHYIO TeMIo06MeHHYIO TpyOy 3, mpoxons mo KOTOpo# oxnaxaaercs, KOHACHCUpYETCS H
BBIXOZIUT 4epes narpyGok BeBoza 24.

Taxum o6pazom, TIpe/utaraemasi KOHCTPYKIHs KOMOMHUPOBaHHOIO TEIMIIOOOMEHHHKA, HMe-
TOLIEro NOBBINECHHYIO 3 peKTHBHOCTS Harpeaa 3a c4eT BO3MOXKHOCTH HCTIOIBb30BAHMS JONOIHH-
TEIPHBIX TEMNOHOCHTENEH, MOXET ¢ YCIIEXOM OBITh HCIIONB30BaHA IS YTHIIM3AIIMHY TEMIa B TIO-
JIHI'CHEPALIHOHHBIX YCTAHOBKAX: KOr€HepallMOHHBIX 1 TPATCHEPAHORHBIX, OCHOBAHHBIX Ha JIBH-
TaTeIIX BHYTPEHHETO CTOPAHHMSL H TeIIIOBEIX Hacocax.

Ilpumenenue KOMOUHHUPOBaHHOI0 TeINIO0OMEHHNKA yIpolaeT KOHCTPYKIHMIO YCTAaHOBKH I10
YTHJH3ALMHY TEIUIa 33 CYET COKPAIICHHS KOMMYHMKaLHH I'HApaBIHYECKOl CXEMBI, HMEET yiyy-
INCHHBIE MaccoraGapuTHEIe XapaKTCPUCTHKH, KPOME TOTO CHHIKAETCS pacxon Ioporocrosmmx
MaTEpHAJIOB.

Koncrpykius KOMOMHHPOBaHHOIO TEINIOOOMEHHMKA II03BOJIsIET 3HAYHTEIIEHO COKPATHTh
TCIIOBBIC IOTEPH B OKPYIKAIOMIYIO cpeny.

BHyTpeHHne u BHemmue TIOBEPXHOCTH TPY6 KOMGHHHPOBAHHOrO TEIIIOOOMEHHHUKA JIErKO
HpOMBIBAIOTCS, a Gnaronaps Pa3bopHOl KOHCTPYKIMY Ha $rannax me mpencrapmser TPYAHO-

cTel u MCXaHUYeCKas YUCTKA.




®opmy.ia u3obperenus

Tennoo6mennnxk, COnCpKAIMY LHIHHAPHIECK I KOpIyc ¢ pasMEIeHHBIM B HeM ra3oxozom,
TEIIOOOMEHHBIMA Tpy6amH, PasNCIUTELHBIME IEPErOPOAKAMH, omauMawuica mem, 9o
Ta30XOJ BBIIOJHEH B BUJE ITyuKa HapallIeNbHBIX TPYD, BOKpYT razoxona KOHIIEHTPHYHO yCTa-
HOBJICHBI NIB€ CIIUPANbHBIE TEILIOOGMEHHbIE TPYOBL, rasoxox m CIIHPAJIBHEIC TETIOOOMEHHEIE
TpYOBI OTRENEHBI JpYT OT APYra NUITMHAPHIECKUMH Pa3HeTHTeNbHEIMM neperopoakamu, ycra-
HOBJICHHBIMH ¢ BO3MOXHOCTBIO ITepEeTeKaHHs KUIKOCTH M3 MEXTPYOHOTO NPOCTPaHCTBA BHEMNI-
HEH CHHPATbHOM TeII006MeH O] TPYOBI, Haxoxamesics MEXIy KOPIIyCOM M BHEILIHEH I[MJIHH-
APUYECKON pasnenuTenbHolM IEPETrOpONKOii B MexXTpy6HOE IIPOCTPAHCTBO BHYTPEHHEH CIIH-
PAIPHOH TETLIOOOMEHHOM TpYyOBI, Haxonsmesics MEXIYy BHEIIHEH M BHYTpeHHe UHTHHApUYE-
CKMMH Dpa3feTuTeIbHbIMI [ieperopoaxkamu, 3arem B MEXTPYOHOE NPOCTPaHCTBO raszoxoa,
HaXOIIIueecs Mex 1y BHYTpEHHeMH HUIHHAPHYECKON pa3ienuTensHoil [IEPETOPONKOH U ra3oxo-
AIOM, IIDH 3TOM KaXJas ChoHpapHas TemI00OMeHHas Tpy6a coemuHeHa c HaTpyOKoM momaum

COOTBETCTBYIOIIETO TE€IJIOHOCUTEIIS.
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EBPA3SHIICKOE IATEHTHOE BEJIOMCTBO

EAITB/OI1-2

OTYET O ITATEHTHOM

NOUCKE
(cratba 15(3) EAIIK u mpaBmio 42
IMarentHo# uHCcTpyKImHK k EAIIK)

Homep eBpa3suiickoi 3asBKH:

201700572

Jlata moxauu: 03/11/2017 IIlaTa MCIIPALHUBACMOTrO IIPUOPHTETA:

Hazpanue u3obperenus: KOMBUHUPOBAHHbIN TETJIOOBMEHHHK

Bassurens: HEKOMMEPYECKOE AKITUOHEPHOE OBIIECTBO "AJIMATUHCKWM YHUBEPCUTET DHEPTETUKU W CBS3U"

U HekoTopsie nyHKTbI (JOPMYJIBbI HE NOAJIEHKAT MOKCKY (CM. pasae I 10N0JIHMTEILHOrO JIHCTA).

] Eanncreo n3obpereHnn He cobmoaeHo (cM. pasges 11 J0MOJHHTENLHOrO IUCTA)

IA. KTACCUOUKALIMA TPEAMETA U30BPETEHHA: F02G 5/04 (01/01/2006)
F28D 7/02 (01/01/2006)
F28D 7/10 (01/01/2006)

Cornacuo MexayHapoaHoit natentTHoi knaccudukauuu (MIIK)

b. OBJIACTb [IOUCKA:

MHHHMYM POCMOTPEHHOM JOKYMEHTAlHH (cucTeMa knaccudukanuu u uHaekcsl MIIK)
F02G; F28D

pyras NpoBEPEHHas JOKYMEHTALMs B TOI Mepe, B KaKOi OHa BKIIIOYCHA B 00J1aCTh 10MCKa:

B. JOKYMEHTbBI, CHUTAIOIIMECS PEJJEBAHTHbBIMU

A US 4,700,772 (Baumberger, Peter (CH) ) 20.10.1987 !

Kareropus* CCBLIIKH Ha JOKYMEHTBI ¢ YKa3aHHEM, TJIE 3TO BO3MOXHO, PEICBAHTHBIX YacTei OTHOCHTCS K YHKTY Ne
A SU 1768912 A1 (MBAHOB JIEOHH/I BJIAJIMMUPOBHUY ) 15.10.1992 1
A US 4,502,626 C (GAS RESEARCH INSTITUTE) 05.03,1985 1
' 1

I:I TIOCTEAYIONHNE JOKYMEHTBI YKa3aHbl B IPOOIKEHHH rpadsi B D JIAHHEIE O NATEHTAX-aHAIOTaX YKa3aHBI B IPHIOKEHHH

"A" IOKYMEHT, OTIpEASTAIOMKH OOIMA yPOBEHD TEXHHKH

"E" Gonee paHHUH 10KYMEHT, HO ONyONMKOBAHHBIH Ha 1aTy NOAAYH

leBpasuickol 3aABKH WIH NOCIC HEE

"O" AOKYMEHT, OTHOCSAINHICA K YCTHOMY PACKPBITHIO, IKCTIOHH-
POBAHKIO K T.1L

"P" HOKYMEHT, OITy0IMKOBaHHBIN 10 AaThl IOAa4YM €BpasHiiCKoH 3adBKH,
HO TIOCNIE AAThI HCNIPAIINBAEMOTO MPHOPHTETA

'D" 0KYMEHT, NPUBEACHHBIH B €BPa3HICKO 3as1Bke

NPUBEICHHBIH /U1 HOHUMaHHs H300peTeH s

e KaTeropuu
"&" NOKYMEHT, SBJIAIOUIMICSA TATEHTOM-AHAIIOTOM
"L" IOKYMEHT, IPUBEICHHBIH B IPYIUX LIEIIX
T

* .
OcoGbie KATErOpHH CCHLIOMHBIX JI0KYMCHTOB: "T" Gonee NO3MHUI IOKYMEHT, ONTyGAMKOBAHHEIH IOC/IE 1aTH! NPHOPHTETA K

"X" HOKyMEHT, UMeronIuii Haubonee OTM3KOE OTHOMIEHHE K NPEAMETY NOHCKA,
NOpoualKit HOBU3HY MM H300peTarebCKuil YpoBeHb, B3ATHHT B OTACIbHOCTH

"Y" nokyMeHT, HMeloIHii Hanbosee 6:1M3K0e OTHOMICHHE K NPEIMETY TOHCKA,
nopoyauui n300peraTenbCKuit ypoBeHs B COYCTAHHH C OPYTHMH JOKYMEHTaAMH 'roﬁ“

Ilata nefictBUTEnBHOTO 3aBepienus narentHoro noucka: 05/06/2018

Y110THOMOYEHHOE JTULIO:

Otgena MexaHUKH, GH3HUKHK U JTEKTPOTEXHHKHU
Tenedon: +7(495)411-61-60*333
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