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CIIOCOB U ®UJIbTPYIOIIEE YCTPOUCTBO /151 OUUCTKH ITEYHOI'O TA3A

OO0nacTh TEXHUKH

JlaHHOe M300peTeHne OTHOCHUTCS K CrocoOy M (YHIBTPYIOLIEMY YCTPOMCTBY ISt
yIAJEeHUsI CyXOH MBUIH M3 MEYHOrO ra3a, MOJYYEHHOTO B MPOLECCaX MPOU3BOIACTBA METAJIIOB, B
YaCTHOCTH, B MPOLIECCaX MPOU3BOACTBA CTAIH WJIHM YyT'yHA, HAPUMEP, U3 JOMEHHOIO rasa Miu
rasa, MoJIyueHHOTO B 3JIEKTPOAYTOBBIX [€4aX, KOHBEPTEPHBIX MeUaxX WM B MPOLECCaX MPSMOTo
BOCCTAHOBJICHUS JKeNe3a.

YPpOBEHb TEXHUKHU

JloMeHHBI ra3 OOBIYHO WMEET OTHOCHTEJIBHO BBICOKOE CONIEpIKaHHe MOHOKCHIIA
yriepona, npuMmepHo 20-28%, 4To MO3BOJIAET UCIIOJIB30BATh €r0 B KaU€CTBE TOTUIMBHOIO ra3a B
Pa3NUYHBIX TUMAX ropenok. OHAKO copepikaHue MbUIH B ra3e, BBIXOASIIEM U3 JOMEHHOH IevH,
o6bI4HO cocTaBiser okono 10-40 T/M° (H.y.), YTO SBNAETCS CIMIIKOM BBICOKHUM IS
UCTIONIb30BAaHMs B TakMX ropenkax. Jlnsg obecrieueHust Haajexamied U crabuipHONH paboThl
TOpeJIOK WIM JPYyroro oOOpYyAOBAHUs, MCIOJB3YIOIEro AOMEHHBIM ras, coiepskaHue IbUIA B
JOMEHHOM Ta3e CJIeAyeT CYyLIECTBEHHO CHI3UTh. OOBIYHO 3TO OCYINECTBISIIOT B ABYXCTaJHHHOM
npouecce. Ha nepsoii craguu Oosee KpymHble YaCTUIIBI TBUTK OTAEISIOT B IHUKJIOHe. Ha BTOpoi
CTaluU OTHEJSIOT O0Jiee MEJIKHE YaCTULbI, OOBIYHO C TIOMOIIBIO CKPyOOepa, MOKPBIM CIIOCOOOM.
Takoit MOKpbIii criocod TpeOyeT 3HAYUTEIBHOrO MOTpPeOsIeHHsT BOAbI U MPOU3BOAUT ILJIAM U
CTOYHYIO BOAY, KOTOpble TpeOyrT manmbpHedmeil oOpadorku. Mokpas ouuctka B CKpyOOepe
NPUBOJIUT TaKXKe K CHIDKEHHIO JAABJIEHHS U TeMIepaTrypbl 00pabOTaHHOTO JTOMEHHOTO Ia3a, u4To
cHIKaeT ero 3((eKTUBHOCTh B KA4eCTBE TOIUIMBHOIO r'a3a B PACIONIOKEHHOW Jajiee Mo XOnIy
TEXHOJIOTHYECKOTO MMOTOKA Ta30BOH TOpPEJIKE.

UtoObI MpeooneTh HENOCTATKH CIIOCOOOB MOKPOM OYHUCTKH Ta3a, ObUIO MPENJIOKEHO
¢unbTpoBaTh Ta3 € TNOMOIIBI PYKaBHBIX (DHIBTPOB, CBUCAOIMUX C TPYOHOH peIneTKy,
Harpumep, B ctatbe Zhang Fu-Ming “Study on Dry Type Bag Filter Cleaning Technology of BF
Gas at Large Blast Furnace” (MccnenoBanne TEXHOJIOTHH OYUCTKH JOMEHHOTO ra3a u3 O0IbIIoi
JOMEHHO MedH C MOMOLIBI0 CyXHMX PyKaBHbIX (uibTpos), Proceedings of 5™ International

Congress on Science and Technology of Ironmaking (Marepuansr 5-it MexnyHapogHOi



KOH(pepeHLNH MO HAyYHBIM HUCCIEAOBAHUAM M Pa3padOTKe TEXHOJOTHH MONYUYEHHs XKele3a), C.
612-616, 2009, Shanghai, China.

PykaBHbIe (QUIBTPBI MOXHO OYHMINATH OOPATHBIM MOTOKOM, OOBIMHO C IOMOIIBIO
WHEePTHOTI'O T'a3a, TAKOTO Kak a30T, Kak, Hampumep, onucaHo B o03ope Lanzerstorfer u Xu “Neue
Entwicklungen zur Gichtgasreinigung von Hochofen: ein Uberblick” (HoBblie TeHmeHuuu
Pa3BUTHSI OYMCTKH KOJIOIIHMKOBOIO Ta3a M3 JOMeHHOW meun: 0630p), BH, T. 195, ¢. 91-98,
2014. DTO MOXHO OCYLIECTBUTH B pexume oduaitH uinu onnaiiH. O4ncTka B pexxume oduaii
npepbiBaeT npouecc ¢uiabTpanun. OUHUCTKA B PEXUME OHJIAWH MMEET TOT HEeNOCTaTOK, YTO
ra3000pa3HbIil a30T OXJIAKIAET U pa30aBisieT JOMEHHBIH ra3. UToObl CBECTH K MUHUMYMY 3TOT
3¢ ¢exT, MOTOK a30Ta CIeNyeT BIPBICKUBATH KOPOTKUMH, OY€Hb MHTEHCHUBHBIMU HUMITYJIbCAMHU,
UCTIONIBb3YSl MUHUMAJIbHOE KOJHMYECTBO a30Ta.  JTU HMMITYJbChl JOJDKHBI OBITH OUEHb
MHTEHCUBHBIMH, YTOOBI CO371aTh YAAPHYIO BOJIHY, MPOTUBOJAEHCTBYIOIYIO OCHOBHOMY TIOTOKY C
nasnenreM 0,25 MIla (2,5 6ap). MakcumaibHast JJIMHA PYKAaBHBIX (PHIIBTPOB, KOTOPBIE MOXKHO
OYHCTUTH TAKUM OOPATHBIM IIOTOKOM B PEKUME OHJIAIH, OOBIMHO COCTABIISIET OKOJIO 4 METPOB.

B stoii ke mybnmukauuu obcyxnaercs: smoHckoe GuibTpyromiee ycrpoiictso Kokura
Steel Works ot 1982 roma, KoOToOpoe HCIONB3YeT Il OYMCTKU PYKABHBIX (PUIBTPOB BCTPEUHBIN
NOTOK OYMIIEHHOTO JOMEHHOro rasa. ®uubTpbl M3BJIEKAIOT W3 IOTOKA ra3a M OYMIIAIOT B
pexkume oduaiiu.

Ilenpro JaHHOTO M300peTeHHs SIBJAETCS OOECHEeYUTh MPOLECC CYXOH OUMCTKH IS
yIaleHus MbUIM U3 IOMEHHOTO ra3a ¢ MPUMEHEHUEM PYKaBHBIX (DHIIBTPOB, C UCIOJIb30BAHHEM
00paTHOTrO MOTOKA B PEXKMME OHJIANH, C yiIyqIneHHOH 3 GEeKTUBHOCTBIO OUYUCTKH, YTO MO3BOJUT
UCTIONIb30BaTh PyKaBHbIE (GUIBTPBI OONbLICH ATUHBI.

Kparkoe onucanne n300peTeHust

Ilenn maHHOTO HM300pPETEHMs IOCTHTAOT € MOMOMIBI0 CHOCO0a OYHUCTKU IEYHOTO
rasa, B KOTOPOM II€YHOH Tra3, MPOTEKAIOUINHA B HANPABICHUH OCHOBHOTO IMOTOKA, MPOXOIUT
yepe3 cOOpky  pykaBHbIX  (unbrpoB. [lpomenmmii  4yepe3  pykaBHble  (QUIBTPHI
npoQHIBTPOBAHHBIA MMEYHOH ra3 YaCTUYHO BO3BPALIAIOT Yepe3 OHO MK OoJiee comel, KOTOpbIe
NEepEeMEIa0T BIOJb PACIOJNOKEHHBIX HIDKE IO XOAY TEXHOJOIMYECKOro IOTOKa KOHILIOB
PYKaBHBIX (DUIBTPOB, MPHU STOM IO MEHbLIEH Mepe OAHO COIUIO MPOXOAUT HAJ KaKIbIM
PYKaBHBIM (PUIBTPOM IO MEHBIIEH Mepe OMH pa3 3a NoJHbIH 00opoT. Coruto, mpoxozasinee Hax
pyKaBHBIM (PUIBTPOM, BIyBaeT NMPOQUIBTPOBAHHBIM NMEYHON ra3 4epe3 pPyKaBHbIH (QHIBTP B
HampaBJIeHUH OOpaTHOro TIOTOKA, IPH 3TOM HAampaBjeHHe OOPAaTHOrO TIOTOKA SBJISIETCS

MPOTHUBOIIOJIOXKHBIM HAIMPABJICHUIKO OCHOBHOI'O ITIOTOKA.



Hcnonp3oBanne mpopuiIbTPOBAHHOIO AOMEHHOIO rasa JUJisl peajn3alud 0OpaTHOro
IIOTOKA B PEKMME OHJIAMH HE OXJIaKAaeT W He pa3daBiseT OCHOBHON MOTOK JOMEHHOIO rasa.
Takum 0Opa3oM, MOKHO HCIOJB30BATh 3HAYUTEIBHO OOJBLINE KOJNUYECTBA, YeM 3TO ObUIO Obl
BO3MOXKHO B CJydae ra3000pa3HOro asora, II09TOMY HMIYJIbChl MOTYT ObITh OoJee
NPOJOJUKUTEIbHBIMH M MEHee WHTEHCHBHBIMU. Tak Kak B HMMIYJbCE MOXKHO HCIIOJIB30BATh
Oonee 3HAYHMTEbHBIE KOJUYECTBA NPUMEHSIEMOro MJisi CO3laHusl OOpaTHOrO TOTOKA Tasa,
NPUMEHSIEMbIE PYKaBHBIE (PUIIBTPBI MOXKHO CHIENIATh 3HAYUTEIbHO JAJTHHHEE.

[TpumensiemMbIii U1s1 coO3AaHuss OOPATHOTO MOTOKA BO3BPATHBIN ra3 MOKHO OTHEJNSATH
OT OCHOBHOTO TIOTOKA HEMPEPhIBHO HJIU MEPUOANYECKH, HATPUMED, €CIIH Mepena NaBJIeHUs Ha
TpyOHOH pelIeTke CTAHOBHUTCS CIMIIKOM OosblinM. Konu4ecTBO BO3BPATHOrO Tra3a MOXKET
COCTaBIISATh, HanpuMep, mpumepHo ot 0,1 1o 0,5% 06. OT OCHOBHOTO MOTOKA rasa.

B onHOM M3 KOHKpETHBIX BOIUIOIIEHHWH COIUIA PAaCcHOJIOKEHbl B KPOHIUTEHHE,
BBITIOJTHECHHOM C BO3MOKHOCTBIO TepeMeleHus Han cOOpkoil pykaBHBIX (uibTpoB. COopka
PYKaBHBIX  (UIBTPOB  MOJXKET, HANpHUMEP, COCTOATh M3  HEKOTOPOTrO  KOJIWYECTBA
KOHLIEHTPUYECKHUX KPYrOB, YTO IMO3BOJIIET B MAKCUMAJIbHON CTETNIEHN UCIIOIb30BaTh BHYTPEHHEE
IPOCTPAHCTBO (PUIBTPYIOILIETO YCTPONCTBA, OOBIYHO OHA SIBISETCSA LMIMHIPUYECKON, C yUETOM
NPOBENEHUsT Ipolecca IMOA JAaBleHHeM. B 3TOM ciydyae KpOHIUTEHH C COIUIAMH MOXKET
NPEACTaBJIATh COOOM, HampuMep, KPOHIUTEIHH, BPALAOIIMNICA BOKPYT LIEHTPAIbHOM OCH, T.€.
KOAKCHAJIbHO C Kpyrjoil cOopkoii pykaBHbIX (uibTpoB. COOTBETCTBYIOLIME COIUIA
pacroyioXKeHbl TaK, YTO IPHU BpaleHUMM KPOHIITEHHA OHU NPOXOIAT HAJ pPYKaBHBIMU
(bunbTpaMu, MMEIOIIMMH COOTBETCTBYIOIIME TOJOXKEHUS MO PAAMyCy, MPUYEM HAJ KaKIbIM
PYKaBHBIM (PHIIBTPOM B XOJI€ MOJIHOTO 000pOTa MPOXOIUT IO MEHBIIEH Mepe OTHO COTLIO.

B Buzne cBepxy pykaBHbIE (PHIBTPbI U OTBEPCTUSI B TPYOHOU pelIeTKe MOTYT OBITb,
HanpuMep, KpPYIJIbIMH WM OBIBHBIMH.  VICTIONB30BaHME OBAJIBHBIX PYKAaBHBIX (DHIBTPOB
MIOMOTAeT ONTHMAJIbHO UCIOJIB30BATh MPOCTPAHCTBO, €CIIN PyKaBHBIC (PHIIBTPBI PACTIONOKEHBI B
BUJI€ KOHLIEHTPUYECKUX KpyroB. Kpome Toro, Bpems, B TE€4€HHE KOTOPOrO MPOXOISIIEe COILIO
Oyzer HaXONUTBLCS HaJ PyKaBHBIM (QUIBTPOM, OyaeT Oojiee MPONOKUTENBHBIM, €ClIU PYKaBHBIC
(UIBTPBI SBISIFOTCSI OBAJIBHBIMH, C MPOXOALIEH O paAnyCy KOPOTKOHW OCBIO M TAHTCHLIUAIBHO
HATNPABJICHHOW JUIMHHOW OCBIO, TaK 4YTO HWMITYJIbCBI OOpaTHOro motoka OyayT Oonee
TUTATENIbHBIMU.

JlaBneHne B MOTOKE JOMEHHOIO ra3a B OCHOBHOM HANpaBJIEHUH OOBIYHO COCTAaBIISIET
no meHbuel mepe 0,15 MIla (1,5 Gap), Hanpumep, no menbuieit mepe 0,2 MIla (2 6ap) nnm no

menbInel mepe 0,25 MITa (2,5 Gap). B comnax nasneHne oOpaTHOTO MOTOKA MOXKET COCTABJIATD,
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HanpuMmep, npumepHo Ha 0,01-0,12 MIla (0,1-1,2 Gap), nampumep, Ha 0,05-0,1 MIla (0,5-1,0
Oap), Hanpumep, npumepHo Ha 0,08 MIla (0,8 Gap) Bblwe, yeM AaBIeHHE BHYTPH OCHOBHOI'O
IIOTOKA ra3a B HaIPaBJIEHUH OCHOBHOI'O IOTOKA.

IIpumeHeHre OYMINEHHOTO MAOMEHHOIO Ta3a JaeT BO3MOXHOCTb IPHUMEHATH
3HAYUTEJILHO OOJIbIIHE KOJMYECTBA ra3a 0OpaTHOTO MOTOKA.

OnwucanHpli  cmoco®  MOKHO — 3(P(PEKTUBHO  OCYINECTBJIATh C  MOMOIIBIO
(UIBTPYIOIIEro yCTPOHCTBA JJIi OYUCTKH TEXHOJOTHYECKOTO ra3a B IMPOLEcce MPOH3BOICTBA
METaJl1a, BKJIIOYAIOLIETO O MEHbIIEH Mepe OJTHY €eMKOCTb C:

- BIIyCKHBIM OTBEPCTHUEM JJIsl Fa3a B HIDKHEN CeKIUH;

- BBIIIYCKHBIM OTBEPCTHEM JIJIs ra3a B BEpXHEH CeKLUY,;

- TpyOHOM pemeTKol MeKAy BIYCKHBIM U BBITYCKHBIM OTBEPCTHSIMH IS Ta3a.

TpyOHast permerka BKIIOYAE€T COBOKYITHOCTb OTBEPCTHH;, MPH 3TOM KaXIo0€
OTBEpCTHE CHAOKEHO pYKaBHBIM (UIBTPOM, CBHUCAIOIIMM M3 YKA3aHHOTO OTBEPCTHS.
BrimmyckHoe oTBepcTHME 1Js rasa COEAUHEHO C BBINYCKHOM JuHUEed. BossBpaTtHas nauHUS
COEIUHSIET PACIOJIOKEHHYIO HIDKE MO XOAY TEXHOJOTMYECKOro IOTOKA CEKLMIO BBIMYCKHOU
JUHUM C BO3BPATHBIM BIIYCKHBIM OTBEPCTHUEM, PACIIOJIOKEHHBIM Ha BEPXHEM KOHIIE €MKOCTH.
BosBpaTHas JMHMS MOXKET, HalpuUMEp, BKJIIOYATh BCIOMOTATEIbHYI) KOMIIPECCOPHYIO
YCTAHOBKY, /JIs1 BO3BpaTa OYHMILEHHOI'O Ta3a ¢ ’eJaeMbIM U30bITOUHBIM faBieHneM. Bo3spaTHas
JUHUSL MOKET COEIMHATHCA C POTOPOM, HUMEKLIUM IO MEHbLIeH Mepe OAUH paaualbHbIN
KPOHIUTEHH, BBINOJHEHHBIH ¢ BO3MOXKHOCTBK) BPALIEHHUs BOKPYT LIEHTPAJIBHOM OCH €MKOCTH,
IpU 3TOM BBINOJHEHHBIH C BO3MOXKHOCTBIO BpAILEHUs] KPOHIITEHH ONpenenseT KaHal,
COCIMHEHHBIM C BO3BPAaTHOM JIMHMEHN, HalpuMmep, Yepe3 LEHTPaIbHBIM KaHAlI poTOpa,
PACMOJIOKEHHBI KOAKCHAJbHO BHYTPH e€MKOCTH. KaHaj pamuanbHOro KPOHINTEHHAa CHAaOMKeH
HamnpaBJI€HHbIMU BHHU3 COIUIAaMH, TIOJOXKEHMs] KOTOPbIX IO paauyCy COOTBETCTBYIOT
PACIIONIOKEHHUIO B PAJUAIbHOM HATNPABJIEHUH OTBEPCTUH TPYOHOW pEIIeTKH; MOSTOMY B XOAE
MOJIHOTO TIOBOPOTA POTOPa HAJA KaKABIM PYKaBHBIM (PHIIBTPOM NMPOXOAHUT IO MEHbINEH Mepe
OZIHO COILIO.

Kpartkoe onucanue yeprexen

OmnwmcanHbIi croco0 U QUIBTPYIOIIEE YCTPOWCTBO HUXKE MOSICHEHBI CO CCHUIKAMH Ha
COIPOBOKAAIOIINE YEPTEIKHU, N300paKAIOIIIE OHO U3 BOTUIOIIEHHUH.

@ur. 1: nzobpaxaer cxemy (UIBTPYIOLIETO YCTPOWCTBA I OUHUCTKH JOMEHHOTO

rasa,



@ur. 2: uzobpakaer pOTOP C COIUIAMU IJII OYUCTKU PYKaBHBIX (DUIBTPOB
¢unpTpyromero ycrpoiictsa @ur. 1;

@ur. 3 uzobpakaer neraib poropa Pur. 2 B Buge cOOKy.

ITonpoOHoe onucaHue U300peTeHus

Ha ®ur. 1 m3o0paxena cxema ¢uibTpyromero ycrpoiicrea 1 mis ¢umpTpanuu
JOMEHHOTO Ta3a WM TEXHOJIOTMYECKOTO ra3a OT MOJOOHBIX MPOLIECCOB MPOM3BOACTBA METAIIIOB.
I'a3 moparoT B HampaeiaeHud A. Bo3MokHO, CHauyana ra3 oOpadaThIBaIOT C MOMOINBI) TaKOTO
YCTPOHCTBA AJISl YAAJIEHHsSI MbUTH, KaK LHKJIOH, HAPUMEp, JAJIs YAAJIEHHs OOJBIINX 1O pa3Mepy
YaCTUI] MUK, WM CHavYasa ra3 MOXHO OXJIaJUTh, HAIPUMEP, YTOOBI CHU3UTh TEMIIEPATyPHbIE
nuky, w/uimu  obpaborate abcopOeHTaMu W/WIIKM I[IEIOYHBIMHA areHTaMH Ui YAAJIeHUs
KHCJIOTHBIX U OPraHUYECKUX 3arpsI3HSAIOIINUX BELIECTB.

JIOMEHHBIH ra3 pacnpenessioT no GUIBTPYIOLINM YCTPOICTBaM 2; B H300pakeHHOM
IUISl TIPUMEpPa YCTPOWCTBE 3TO YeThIpe PHIIbTPYIOMKX ycrpoiictBa. Kaxknoe 3 puibTpyrommx
YCTPOHCTB 2 BKJIFOUYAET LHUIHMHAPUIECKYIO EMKOCTb, Pa0OTAIOMIYIO O] JABJIEHUEM, C BITyCKHBIM
OTBEPCTHEM 4 AJIsl ra3a B HIDKHEHW CEKLIMU 5 €MKOCTU 2 U BBIYCKHBIM OTBEPCTUEM O B BEpXHEHN
cekunu 7 eMKOCTU 2. JIOMEHHBIM ra3 MpPOTEeKaeT B HAINpaBiIeHUH A OCHOBHOIO IMOTOKA, OT
HIDKHEH CEKIUU 5 €eMKOCTH 2 K BepxHeu cexuun 7. B BepxHel cekuuu 7 eMKOCTH 2
pacnonoxkeHa kpyrnas TpyOHas pemerka 9. TpyOnas pemerka 9 cHabxeHa OBaJbHBIMU
oTBepcTUsAMH |1, pacmonokeHHbIMU B BUZI€ KOHLEHTpUYEeCKNX Kpyros (cM. @ur. 2). Koporkue
OCH OBAJIbHBIX OTBepcTUH 11 mpoXomsaT B paauanbHOM HANPABJICHWM, & [JIMHHbIE — B
TAQHTE€HI[MAJIbHOM HAIpPABJIEHHU TO OTHOLICHHIO K LIEHTPAJbHON ocu TpyOHOUW pernetku. M3
Kaxnaoro oteepctusi 11 cBucaer pykaBHblA GuIbTP 13 € COOTBETCTBYIOIIMM OBaJbHBIM
HAapY>KHBIM KOHTYPOM B BHIE cBepxy. Kakaplii pykaBHbIil GuiabTp 13 MMeeT OTKpPBITHIN KOHe,
COEMHEHHBIN C COOTBETCTBYIOLIUM OTBepcTHEeM 11 B TpyOHOH pemerke 9, M 3aKpBIThIA KOHELl
14 Ha ero MpOTHBOIIOJNOKHOM KOHIlE. B Kakmblii pykaBHbIH GuiasTp 13 momemeH axypHBIH
Kapkac (HE TMOKa3aH), NpeNHA3HAUEHHBbIH JUIA TOAJAEp’KaHUs pykaBHOro ¢umibtpa 13 B
pacnpaBlI€HHOM BUJE, MPOTUBOAEHUCTBYSl NABJICHUI) OCHOBHOI'O NMOTOKAa AOMEHHOro rasa. llo
nepudepuu TpyOHas pemerka 9 coenuHeHa ¢ BHYTPEHHEH CTEHKOW €MKOCTH 2, 4TOOBI BBIHYIUTh
BECh JOMEHHBII a3 MPOTEKaTh Yepe3 pykaBHble GUiIbTpel 13 B oTBepeTHsX 11.

BeinyckHbIe OTBEPCTHA 6 €MKOCTEH 2 OTKPBIBAIOTCS B OOIIYIO BBITYCKHYIO JIMHHIO
15, mo xoTopo¥i npoUILTPOBAHHBIN a3 OTBOAAT Uepe3 OObIYHYIO TYpOUHY 17 s n3BIeUeHHS

YUCTOrO JOMEHHOTO Ta3a, 4YTOObl CHH3UTH JaBJICHHE IOCPEACTBOM pacmupeHusi. I[locre



CHIDKEHHMSI JaBJIEHUs Ta3 MOKHO MCIOJIb30BATh B KAYE€CTBE TOILUIMBA 1 ropesiok. Ecnu TypOuna
HaXOJUTCSl B HEMCIIPABHOM COCTOSIHMHU, B Ka4€CTBE 3allaCHOTO BapHaHTa MOXHO MCIIOJIb30BaTh
OOBIYHBIN OHWKAKOLINH KianaH 18.

OcHoBHast Bo3BpartHas JuHUSA 19 orxoguT OT OOwel BBINYCKHOH JuHUH 15 U
paclLIerisieTcsl Ha BO3BpaTHbIE JUHUM 21, uayliue mo OJHOM BO3BPATHOM JIMHUM HAa KaXKIYHO
eMkocTh 2. OCHOBHasi BO3BpaTHast JUHUSA 19 BKJIIOYAET BCIOMOTATEIbHYH) KOMITPECCOPHYIO
YCTaHOBKY 23, MOBBIMIAKINYIO AAaBJIEHHE BO3BPATHOIO IMOTOKAa OO YPOBHS, MPEBBILIAKOLIETO
JaBJIEHNE B OCHOBHOM ra3oBoM noroke. Kaxnas Bo3BpaTHas nuHMs 21 COEIUHAETCS ¢ pOTOPOM
25, usobpaxenHoMm Oosee moapoOHo Ha Pur. 2 u 3. Potop 25 ompenenser mo CymecTBY
BEPTUKAJIBHBIN LEHTPAIbHbIA KaHal 27, PACIUIOKEHHBbI KOAKCHAJIBbHO BHYTPU €MKOCTH, B
NPOCTPAHCTBE HaJ TPYOHOH pemeTkol 9. Potop 25 MOXKeT BpaInaThCsi BOKPYT MPOAOJIbHON OCH
X neHTpanbHOro kaHana 27. Porop 25 BkirO4aeT paauanbHO pa3MeEIleHHbIE TONIbIE KPOHIITEHBI
29, coenHEHHbIE C HUKHUM KOHLIOM LIEHTPAaJbHOrO KaHana 27. PanuanbHble KPOHIITENHBI 29
OTIPENEeISIOT KaHaJbI C COruiaMu 28 Ha UX CTOpOHe, OOpaleHHol K TpyOHOH pewmerke 9. Pannyc
KQKIOM OKPY>KHOCTHU OTBepCTHH 11 COOTBETCTBYET pagualbHOMYy MOJIOXKEHUI) MO MEHbIIEH
MEpe ONHOrO M3 Comen 28 Mo MEHbIIEeH Mepe ONHOr0 M3 paauajbHbIX KPOHIITEHHOB 29. B
N300paKEHHOM MTPUMeEpPEe BOIUIOIIEHUS KaKI0€ PACCTOSTHUE MEXy ABYMsI COCEIHUMH COIJIAMU
30 kponmTeiiHa 29 B TpH pasa Oousblile pacCTOSHUS Mexay oTBepcTreM 11 B TpyOHOIT peleTke
9 u cnenyromuM oTBepcTueM 11 B paananbHOM HampasiieHUU. B pe3ynbrare TONBKO OJHO U3
TPeX OTBEPCTUH OYMIIAIOT C MOMOILBIO cOomels 28 OJHOro paauaigbHOro kpoumreiina 29. Comna
28 Opyrux OBYX KPOHIITEHHOB 29 pacmojioXKeHbl TaKUM 00pa3oM, YTO OHH OYHINAKOT
ocraBiuuecs pykasabie GrbTpbl 13. CiienoBaTenbHO, B XOA€ KaKAOTO MOJHOTO 000poTa poTopa
25 nan kaxabiM orBepcteM 11 B TpyOHOU pemetke 9 mpoxomutr comio 13 oxmHoro us
paavalbHBIX KPOHIUTEHHOB 29.

Jepua 30 obecrieunBaeT MOCTYI K MPOCTPAHCTBY Hal TPYOHOH perneTkoi 9 mis
OCYIIECTBIICHHUSI TEXHUIECKOTO 00CITY KMBAHUS HJTH PEMOHTA.

HuwxHue cexumu S5 COOTBETCTBYIOLIUX €MKOCTEH 2 ABJSIOTCS KOHUYECKUMH U
COOMpPArOT OTAENEHHYIO MbUTb. Hike KOHMYeCKNX ceKumid 5 eMKocTel 2 HaxoasTes OyHKeps! 3 1
st cOopa MbUTH, COENMHEHHBIE C IMHUEH 32 IS BBITPY3KH ITbLTH.

HcxonHblli TOMEHHBIN ra3 MOAAKOT B €MKOCTH 2 U NMPOMYCKAKT 4Yepe3 pyKaBHbIE
¢unbTpsel 13 B HampaBiaeHUu A OCHOBHOTO IMOTOKA. JlaBlieHHE B OCHOBHOM IIOTOKE Ha Bxoxe 4

eMKOCTH 2 00bMHO cocTtasiisieT okono 0,25 MlIla (2,5 6ap). [IpodunsrpoBanHbIii ra3 coOUparoT



B BEPXHUX CEKLUSIX 7 €MKOCTEH 2, B TO BpeMs KakK IbUIb OCTAE€TCA HA BHELIHEN MOBEPXHOCTH
pykaBHBIX puisTpoB 13.

[TpoduneTpoBaHHbI Tra3, coOpaHHBIM HIDKe TPyOHOH pemerkn 9 mo xoay
TEXHOJIOTUYECKOIrO MOTOKA, BBITYCKAIOT 4Yepe3 COOTBETCTBYIOLINE BBIYCKHBIE OTBEPCTUSA 6 U
BBIMYCKHYIO JHHHIO 15. YacTh ra3a NOCTOSHHO OTOMPAIOT MO BO3BPAaTHOH JmHUHM 19.
BcrnomorarenpHas KOMIpecCopHasi yCTaHOBKA 23 TMOBBILIAET AaBJIEHUE, HAPUMEP, IO MEHbILIEH
mepe no 0,33 MIla (3,3 Gap), uro Ha 0,08 MIIa (0,8 Gap) BbIlIE, YeM HaBJIEHHE B OCHOBHOM
MOTOKE.

[TpodunbTpoBaHHBIH ra3 MPOTEKAeT MO BO3BPATHBIM JIMHUAM 21 B BEpXHHUE CEKIMU 7
COOTBETCTBYIOIMX €MKOCTeH 2, MO LEHTpPalbHOMY KaHalny 27 W IO TPeM pPaaHuajJbHbIM
KpoHIuTeitHaM 29 poTtopa 25; u 3TOT ra3 BAYBAIOT uepe3 coruia 28 B HanpasieHuu B oOpatHoro
MOTOKa, KOTOPOE MPOTUBOIMNOJIOXKHO HampasieHuto A ocHoBHoro noroka. Comna 28 BayBaroT
OUHWIIEHHBI Tra3 B COOTBETCTBYIOLIME OTBepcTus 11 TpyOHOU pemeTkn, OOpaieHHBIE K
COOTBETCTBYIOIIMM COIUIAaM, KOTJa COIUIa MPOXOAAT HajJ OTBEPCTHUSMH B XOA€E BPALLEHUs] POTOpa
25. Tak kak LEHTPAJbHBINA KaHA 27 W paguajabHble KPOHINTEHHBI 29 HENpPEPBIBHO BPALIAKOTCH,
3a MOJHBINA 000POT poTopa 25 Hajx KaxabM oTBepcTreM 11 nmpoxoaut coruto 28 s BbIoyBa.

I'a3 BayBaroT B oTBepcTus 11 ¢ M30OBITOYHBIM JaBieHUEM, Hampumep, okoso 0,08
MIla (0,8 Gap). Ilpuib, coOpaHHYIO Ha BHELIHEH IOBEPXHOCTH PYKaBHBIX (GMIbTPOB 13,
CIYBAaIOT, U OHA MaJAeT BHU3, B HIDKHIOIO CEKIUI0 5 €MKOCTH 2. DTO BOCCTaHABJIUBAET
IPOIMYCKHYIO CIIOCOOHOCTh PYKaBHBIX (HIIbTPOB 13.

Ecnu B HwkHel cekumu 5 emkocTell 2 cOOpaHO MOCTATOYHOE KOJUYECTBO MBLIH,
BBINYCKHOH KJIanaH JUIsl MbUTH OTKPBIBAIOT, U MbLIb COOMPAIOT B COOTBETCTBYIOLINX OyHKepax 31
s coopa mbutd. B nmanpHEWIIEM TbLIb BBITPYKAIOT MO BBIMTYCKHOW JIMHUU 32 AJISl TIBUIH,

HanpuMep, Ui mocaenyomeii oopadoTk.



DOOPMVYIJIA U30BPETEHUA

1. Croco0® OYMCTKM MEYHOro rasa, B KOTOPOM IEYHOH ra3, NPOTEKAIOUIMH B
HarpasieHuH (A) OCHOBHOT'O TIOTOKA, MPOXOAMT Yepe3 cOOpKY pykaBHbIX GuibTpos (13);

rae npoUIbTPOBAHHBIM TEYHOM Ta3, MPOIIEIINA Yepe3 pyKaBHbIE (QUIBTPHI,
YaCTUYHO BO3BPAINAKOT 4Yepe3 OJHO uju Oojee comen (28), KOTOpble MEPEMEINAOT BIOJb
PACTIONIOKEHHBIX HUKE MO X0y TEXHOJOTMYECKOr0 MOTOKAa KOHIIOB PYKAaBHBIX (DMIIBTPOB; NPHU
5TOM B XOJI€ TIOJIHOTO 000pOTa HaJl KaX/AbIM pyKaBHBIM (uibTpoM (13) mo MeHbLIel Mepe OfnHH
pa3 MPOXOAMT MO MEHbLIEH Mepe OHO coruio (28);

NpPUYEM COIUIO, MPOXOsIee Hall PYKaBHbIM (DPUIBTPOM, BAYBAeT uepe3 YKa3aHHBIN
pyKaBHBINH GUIBTP MPOPUIBTPOBAHHBIN NEYHOH ra3 B HanpasieHnu (B) oOparHoro moroka; rae
HanpaBJieHHe OOpPaTHOTO TMOTOKA SIBJSIETCS TPOTUBOIOJIOKHBIM HAIPABICHUIO OCHOBHOTO

ITOTOKaA.

2. Cnocob mo 1. 1, B koTopoM coruia (28) pacnoyiokeHbl IO MEHbIIEH Mepe B OJHOM
KpoHIuTeitHe (29), BBINOJIHEHHOM C BO3MOKHOCTBIO NepeMelleHHst Haj COOpKOH pPYKaBHBIX

¢unbTpos (13).

3. Cmocob mo m. 2, B xotopoM cOopka pykaBHbIX (unbTpoB (13) mpencrasisier
cobol Kpyriyw cOOpky, KpoHiuTeliH (29) mpencraBiseT cOOOH KPOHIUTEWH, BpAIIAIOLIHIACS
BOKPYT LEHTPAJbHOW OCH, KOTOpas KOaKCHallbHa COOpPKEe pPyKaBHBIX (DUIBTPOB, MpH 3TOM
COOTBETCTByIOIIME coruia (28) pacrojiokeHbl TaK, YTO MpH TOBOPOTE BPAIIAIOLIETOCS
KPOHIUTE{HA OHU TPOXOIAT MHMO pPYKaBHBIX (PUIBTPOB, HMEIOLINX COOTBETCTBYIOIIUE

TMIOJIO’KEHUS IO PaIUyCy.

4. Cnocob mo mo0oMy U3 MPEeNmecTBYmuX . 1-3, B KOTOPOM OOpaTHBINA MOTOK
(B) BoyBatoT ¢ m36bITounbiM gasneHreM 0,01-0,12 MIla (0,1-1,2 6ap), manpumep, 0,05-0,1 MIla
(0,5-1,0 6ap), nanpumep, okoio 0,08 MIla (0,8 Oap) OTHOCUTENBHO JABJIEHUS B IOTOKE IMEYHOTO

rasa, MpoTEKaroLIeM B OCHOBHOM HaIpaBlieHHH! (A).

5. Croco0 no mroboMy U3 MpenIecTBYMuX . 1-4, B KOTOPOM NaBJieHHE B TIOTOKE
MEYHOI0 rasa, MPOTEKAKOIIeM B HarpaslieHHH (A) OCHOBHOTO IOTOKA, COCTABIISIET MO MEHbIIEH

mepe 0,15 MITa (1,5 Gap), nHanpumep, o Menbiiei mepe 0,25 MIla (2,5 Oap).



6. @uubrpyromee ycrpoictBo (1) nansd  OYMCTKM TEXHOJOTHYECKOro rasa,
MOJIy4YE€HHOTO B NPOLIECCe MPOU3BOACTBA CTAJIM, BKJIHOYAOIIEe 10 MEHbIIEH Mepe OAHY €MKOCTh
(2), cHabkeHHYIO:

- BIYCKHBIM OTBepcTHeM (4) mIs rasa B HAaXOMSILIEWHCS BBIIIE 10 XOAY
TEXHOJIOTUIECKOTO MOTOKA CeKUuu (5);

- BBINYCKHbIM OTBepcTHeM (6) nisi rasa B HaXOASIIEHCS HUXKE IO XOOy
TEXHOJIOTUIECKOTO MOTOKa cekuuu (7);

- TpyOHOI pemerkod (9) MeXIy BIYCKHBIM OTBEPCTHEM MJISI Ta3a U BBITYCKHBIM
OTBEPCTUEM JUIS Ta3a, MPH 3TOM TPyOHAs pelIeTKa BKIIYAET COBOKYMHOCTH OoTBepcThil (11),
KaXJI0€ U3 KOTOPBIX CHAOKEHO pyKaBHbIM puibTpoMm (13);

IZ€ BBIYCKHOE OTBEPCTHE JUIA Ta3a COEOUHEHO C BBIMYCKHOHW nuHHUen (15), u
Bo3BpatHast JuHUA (19, 21) coemuHsieT PacMONOKEHHYIO HIDKE MO XOAY TEXHOJOTHYECKOTO

IIOTOKAa 4aCTb BbIl'[y(JKHOfI JIMHUX C BXOAHBIM OTBECPCTHEM B03BpaTHOI\/'I JIMHUH, PACTIOJIOKEHHBIM

B HaXOHHmeﬁCH HUIKE IO XOAY TEXHOJOTHYCCKOro NMOTOKAa CEKLIMN €MKOCTH.

7. @unpTpyrolee yCTPOHCTBO MO M. 6, B KOTOPOM Bo3BpaTHas juHus (19) Briovaer

BCIIOMOTaTeJIbHOE KOMITPECCOPHOE YCTPOHCTBO (23) nJtst rasa.

8. @ubTpyrollee YCTPOUCTBO MO I. 6 wiu 7, B KOTOPOM BO3BpaTHas juHus (21)
COEMHEHA ¢ POTOPOM (25), IMEIOLTUM MO MEHbILIEH Mepe OIUH pagualibHbIA KpOHIITEHH (29),
BBITTOJIHEHHBIN C BO3MOKHOCTBIO BPALICHHsS BOKPYT LIEHTPAIBHOH OCH €MKOCTH (2); TpU 3TOM
BBIMTOJIHEHHBIN C BO3MOJKHOCTBIO BpAIICHUS KPOHIUTEHH ONpenessieT KaHajl, COeNUHEHHBIH C
BO3BPATHOW JIMHHMEW, M YKa3aHHBIAH KaHaJl CHAOKeH HAmNpaBJICHHbIMU BHH3 COIUIAMH B
NOJIOXKEHUSX, COOTBETCTBYIOIIMX pPagUAIbHBIM MOJNOKeHUsiM otrBepctuil (11) B TpyOHOI

pewerke (9).

9. QunbTpyroliee yCTpOWCTBO Mo oOOMy H3 M. 6-8, B KOTOPOM pPYKaBHBIE

¢GunbTpHI BKIIOYAIOT pykaBHble GuibTpsl (13) ¢ nnmHoi 60s1ee 8 MeTpos.

10. @unprpyromee yCcTpoHCTBO 1O JI0O0OMYy U3 . 6-9, B KOTOPOM COBOKYITHOCTH
OTBEPCTHH B TPYOHOW pelIeTKe BKIIIOYAET KOMIUIEKT OTBEPCTHH, PAaCIIOJIOKEHHBIX

KOHLIEHTPUYECKUMHU KPYTaMH.



11. @unsTpyromee ycTpoiicTBo no 1. 10, B KOTOPOM OTBEpCTHs B TPYOHOM perneTke
SIBJISIFOTCS OBAJIBHBIMU, IPU 5TOM MX KOPOTKHME OCH HAIIpaBJIEHBbI IO PAIUYCy, a AJHMHHBIE OCU

OPUCHTHUPOBAHBI TAHTCHIUAJIBHO MO OTHOLIECHUIO K PACIIOJIOKEHHBIM KpyraMu OTBEPCTUSAM.



Crnocob6 u puIbTpyroIee yCTpOHCTBO IS O4MCTKH IEYHOTO Ta3a

113

dur. 1

17 18

23
15




Cnoco6 u puabTpYIOLEe YCTPOHCTBO AT OYUCTKH IIEYHOTO ra3a

2/3

dur.2

aw o Qg

R ﬁeaaﬁ@




Cnoco6 u punbTpyromee yCTpORCTBO JUIS OYMCTKY IIEYHOTO Ta3a

3/3

an

L L L L LS L

L

T 77777777777

/T

dur.3

29

A
A7

?
l

27
25
//

" 5

!

13




	Bibliographic data
	Abstract
	Description
	Claims
	Drawings

