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10.7 KoncTpykuuu ¢puiabTpoB
10.7.1 HyT4-puabTpsl

EMkocTHBIE GUIBTPHI, paboTaronue MOa BaKyyMOM H TOJ H30BITOYHBIM
naBieHueM. B HUX HampaBiieHUs NEWCTBHSI CHUITBI TSHKECTH U IBIKEHUS (PUIIbTpaTa
coBnaaaroT. HyT4-QpuibTpel UCTIONB3YIOT B MAJIOTOHHAKHBIX MPOW3BOACTBAX U B
71a00paTOPHBIX yCIOBUSIX.

Ha puc. 10.2 uzobpaxeH HyTY-QUILTP, pabOTAIOMUKA IO H30BITOYHBIM
JaBJICHUEM (ApYK-QUIBTP).
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Puc. 10.2 — Hytu-unbtp, paboTaroniuii o i H30bITOYHBIM JIaBICHUEM
1 — kopmyc; 2 — pemierka; 3 — puIbTpOBaIbHAS MEPETOPOAKA; 4 — KPBHIIIKA;
5 — mTynep mogauu cycrneH3uu; 6 — mTymep mojaayu c:karoro BO3ayXa;
7 — mTynep ans otBoAa punsTpara; 8 — ocagok

Kopnyc ¢unbtpa 1 BBIOMHSIOT B BUJIE HWJIMHIPUYECKOW BEPTUKAIBHOU
TEepMETUYHON €MKOCTH, C JIO)KHBIM JHOM-PEIIETKON 2, Ha KOTOPYH CBEpXY
NOMELIAIOT (UIBTPOBANIbHYIO TNeperopoaky 3. CycneH3us MHoJaeTcs B IOJOCTb
HaJ neperopojkoi. M30bITouHOE JaBieHUe Haj MEePEeropoKoN CO3/1aeTcs 3a CUeT
HarHeTaHWsl CyCIIEH3UM HAaCOCOM WJIM HAarHEeTaHUs CKATOro ra3a KOMIIPECCOPOM B
MOJIOCTh Haja IeperopoAkor. Ocagok HAKalIMBAETCS Ha IEPErOPOJKE 10
ONPENEIICHHOTO YPOBHs, IOCIE YEro IMoaady CyCIeH3uM npekpamaroT. Ocagok
npu HEOOXOJMMOCTH TNPOMBIBAIOT, MPOAYBAIOT, a 3aT€M BBITPYXKAIOT BPYUHYIO.
[Tocne perenepanuu (QUIBTPOBATBLHOW NEPETOPOAKH (WM €€ 3aMEHbl) LHKII
HOBTOPSIIOT.

HpyK-puibTpbl NPUMEHSIIOT AJIS pa3/ieJIeHUs] TOHKOJAUCIIEPCHBIX CYCIEH3HM
C HM3KOW KOHUEHTpalued TBepaod ¢asbl. BakyyMHble HyTY-(UIBTPHI OOBIYHO
OPUMEHSIOT TPU 3HAYUTENBHBIX KOHILIEHTpAUMAX TBEpJAoM (a3bl B HCXOIHOMN
CYCIIEH3UH.

JlocToMHCTBAa HYTY-(PUIBTPOB: MPOCTOTA, KAUECTBEHHAs MPOMBIBKA OCAJIKa.
OCHOBHOI HETOCTATOK — MaJlasl yAeJIbHas IPOU3BOAUTEIBHOCTb.
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10.7.2 ®uabTp-npeccbl

OUIBTP-TIPECCHI, ammapaThl MEPHOTUYECKOTO EHCTBUS, OOBIYHO HMEIOT
PaMHO-TUTMTOYHOE HCHOJHEeHHE. PaboTatoT 1o M30BITOYHBIM JIaBJICHUEM U
MPUMEHSIOTCS 17151 (GUITBTPOBAHMS TOHKOUCIIEPCHBIX CYCIICH3UH.

Pamuo-mumrounsiit  punbTp-npecc (puc. 10.3) BxIOYaeT (QUIBTPYIOMIMMA
y3eq, cocrosuuil u3 nakera pam 1 u T 2 u 3. B pamax u miauTax BBIIOJTHEHbBI
KaHallbl 4 NI MOJBO/AA U pACTIpPEEICHHs CyCeH3Un (TPOMBIBHOM KUIKOCTH), B
TUTMTaX — KaHaJbl 6 171 0TBoa pritbTpaTa (MMPOMBIBHOM KUIKOCTH).

Pampl mipu paGoTe (QuiabTpa CMBIKAIOTCS C TUTMTaAMH, U MEXIY IUIUTaMHU
o0Opa3yroTcs KaMephl. TOPIBI ITUT BHYTPH KaMep UMEIOT pUQIICHYIO0 TTOBEPXHOCTh
U OOTSHYTHl QUIBTPOBaIbLHON TKaHbiO S. [Ipu mojgaye cycneH3uu BHYTPb KaMmep
buabTpaT NPOHUKAET Yepe3 TKaHb U M0 KaHaBKaM pUQIICHUN CTeKaeT B KaHabI O,
a 0CaJoK HakaruBaeTca Ha TKaHd. [lojgady cycneH3u NpeKpamamT Ipu
3allOJIHEHWH Kamep ocaakoMm. Ilocime »Toro ocagok mpu  HEOOXOAMMOCTH
MPOMBIBAlOT. JIJIsi BBITPY3KHM OcCaJKa TUIMTBI W paMbl pa3mbikaroT. [locrme
pererepanuy GUIBTPOBATHHON TKaHH (MJTU €€ 3aMEHBI) paMbl ¥ TUTUTHI CMBIKAIOT 1
TEXHOJIOTUYECKHI ITUKIT TOBTOPSIOT.
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Puc. 10.3 — CxeMa paMHO-TNIMTOYHOTO (PUIBTP-TIpECCa’
1 — pambl; 2 — TOpIIOBaS MJINTA; 3 — MPOMEKYTOUHBIE TTUTHI; 4 — KaHaM JJIsI
MOJIa4y¥ CyCIeH3UH; 5 — QUIbTpOBaNIbHAS TKaHb; 6 — KaHAJIBI 0TBO/AA (PUIBTpaTa

JloctonHcTBa  (UIBTP-TIpECCOB:  OoJiblllasi  yjejibHasi  MOBEPXHOCTH
buabTpOBaHMS, OONBININE IBKYIIHE CHIIbI. HemocTaTKu: CI0KHOCTh, HEBBICOKOE
KaueCTBO MIPOMBIBKH 0CaJIKa, OBICTPBIN U3HOC (PHIIBTPOBATILHOM TKAHHU.

10.7.3 PykaBHble GpUABTPHI

[IpuMeHAIOT B OCHOBHOM [UJISl yJaBIMBAHUS MbUIM, MOTYT TakKXe
UCIIOJIB30BaTh Ul paslieleHus cycneHzuid. PaccmMorpum paboty ¢uiibTpa amis
OYKCTKH T'a3a ¢ BEPXHUM I0JIBeCOM pykaBoB (puc. 10.4).
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Puc. 10.4 — PykaBHbIif QUIBTP C BEPXHUM MOJBECOM PYKABOB!
1 — xoprmyc; 2 — aauie; 3 — penieTka; 4 — pykaBa; 5 — HaTsDKHAs pama;
6 — muTaTenb U BRITPY3KU MbUTH; / — IITYIEP JJIS TO0JIa4M 3allbUICHHOTO ra3a;
8 — mTynep s 0TBOJIa OUUILIEHHOTO Ta3a

BHyTpy UMIMHAPUYECKOTO WIIM MpU3MaTHYecKoro kopmyca 1 HaxomsTcs
GbuIbTpyIOIMKUE JIEMEHTH B BUJEC TKAHEBBIX PYKaBoB 4. OmHUMU (OTKPBITHIMU)
KOHIIAMH pyKaBa 3aKpeIUIAIOTCS B TOPU3OHTAIBHOW perierke 3, a ApyTUMHU
KOHIIaMU (TJIyXHMH) KpEmsTcs K pamMe 5, 3a CUeT ATOro 00eCreyuBaeTCs HX
HaTSKEHUE.

3anbIIEHHBIN T'a3 MTOJAETCS BHYTPh KOPITyca, IPOHUKAET YEpE3 MOBEPXHOCTH
pyKaBOB M OTBOAuTCA u3 (unbTpa. TBepaple YacTUIbl HAKAIUIMBAIOTCS Ha
HapY>KHON TOBEPXHOCTH PyKaBoB. J[Jig TOrOo, 4TOOBI OOECMEYNTh HEMPEPHIBHBIN
peXUM paboThl PUIIBTPA, €T0 BBITOJHSIOT U3 HECKOJIBKUX MapajuiebHbIX CEKIIHM.
Jns ynaneHuss HAKOMUBILEWCA MbUIM pyKaBa BCTPSIXMBAIOT WM MPOAYBArOT
oOpaTHBIM IMOTOKOM T'a3a, NPy 3TOM MOJIavy 3albJIEHHOTO Ta3a B PEr€HEPUPYEMYIO
CEKIIMI0 MpeKpaiaT. B puibTpax ¢ HWKHUM MOJABECOM PYKAaBOB 3allbLICHHBIH
ra3 noJaroT BHYTPb PYKaBOB.

JlocTonHCTBaMH PYKaBHBIX (PMIIBTPOB SIBJSIOTCS: BBICOKAS CTETICHb OUMCTKHU
raza ot ToHkoaucriepcHor meLIM (1 Mkm — 98-99%); Oosbmias yaenbHas
MOBEPXHOCTh (PUIIBTPOBAHUSA; MPOCTOTA KOHCTPYKIMU M HU3KOE THAPABINYECKOE
conpoTuBieHue. HemocraTku: H3HOC TKaHW, HENPUTOJHOCTH [JJISi OYMCTKH
BJIQYKHBIX T'a30B.
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10.7.4 JlenTounblii BaKYyyM-(puabTp

JleHTOUYHBIN BakyyM-(UIBTp SIBJISETCA annapaToM HENPEPHIBHOIO JACUCTBUS.
[Ipennaznayen nns pasgeneHuss cycneHsuit ¢ BbicokuM  (mo 40 % 00.)
coJiep>KaHueM TBEpoH (pa3bl, MPeACTABIAIONICH 3HAYUTENIbHYIO [ICHHOCTb.

OunpTpyromuM y3ioM ammapata (puc. 10.5) sBnsercs 6eckoneyHas jJeHta 3
xenobuaroit popmel ¢ nephopupoBaHHbIM AHUIIEM. OHA MOKPHITa OECKOHEUHOMN
JeHTon u3 QuiabTpoBanbHOM TkaHuW 4. JIeHTYy 3 HW3roTaBIMBAIOT OOBIYHO U3
pe3uHBbI, OHa IMepekuHyTa 4Yepe3 Benymmid 1 u HaTsHkHOUW 2 Oapabanbl. Ilof
BEpXHEH BETBBIO JICHTHI, TUJIOTHO MpHieras K HEH, pacmoioKeHbl KopoOyaTbie
sueiiku (BaKyyMHBIE KaMephl) 5, cooOmaromuecs depe3 cOopHuku (uiabTparta u
IIPOMBIBHON XUJKOCTH C UCTOYHUKOM Bakyyma. OuibTp cHaOXKEH JOTKOM 6 AJis
MOJIauu CYCIIEH3MHM, HOXXOM [UJIi CheMa ocajka 8, ycTpolcTBamMu ISl IMOAAaYd
MIPOMBIBHOM KUJIKOCTHU (OpbI3rajikamu) 7, HampasisitonmmMu posukamu 9 u 10 mis
CXOJ1a TKAHU C PE3UHOBOM JICHTHI.

HDDI‘.'II:-]_Z_BHEIH BOAa 7 318

TET 1A ,‘ﬁgf / (émrtero
7 Wﬁ@wwe :
}

- ¥
L

A
\/ 10
o7

"-.f 5 TMpOMbLIBHAA BOda

CaJJOK

)

9 !Z]!I-I]]]:!EHT

Puc. 10.5 — JlenTouHBIN BakyyM-QUIbTp:

1 — mpuBoHOIM Oapaban; 2 — HaTsHKHOU OapadaH; 3 — OeCKOHEYHAas JICHTA,
4 — punpTpOBAIbHAS TKAHB; 5 — BAKYYMHBIE KaMephl; 6 — JIOTOK JJI MMoJauu
cycrneH3uu; 7 — OpbI3rayka; 8 — Hox I cheMa ocanka; 9 u 10 — HaTsHKHBIC

(Hanpasinsroniye) poiauku; 11 — oTBepcTus

[Tpu momoru npuBoaa Oapabans! 1 u 2, nenra 3, Tkaub 4 u ponuku 9 u 10
npuBoasTcs B ABuxkeHue. CycneHs3us U3 JIOTKa 6 momajgaeT Ha JIGHTY 3, Mpu
MPOXOJIC JIGHTHl HaJl BaKyyMHBIMH KaMepaMH 5 cycneH3wsl pasfenseTcs Hu
MOJTYYCHHBIA 0CaJ0K MpOMbIBaeTCs. GUIBTPAT U TPOMBIBHASI JKUJIKOCTH OTBOISATCS
4yepe3 BaKyyM KaMepbl. Ilepem ¢xomoMm TKaHW C JIGHTHI OCaJ0K pa3phIXJIICTCS, a
3areMm cHuMaeTcs. [locie 3Toro TkaHeBas JeHTa pereHepupyeTcCs.

JloctonHncTBa (uimbTpa: COBMAAAIOT HAMPABICHUS CUJIIBI  TSKECTH U
NBIKEHUs QUIIbTpaTa; XOpoIllee pa3ielieHue cTaauil mporecca (BCaeACTBUE ITOTO
Xopolias MPOMBbIBKA M KAaueCTBO OCajKa); OH Tpoile OapabaHHOTO; TMOKOCTH
cranuii mporecca. HemoctaTku: manas yneiabHasi MPOU3BOAUTEIHLHOCTD; 3aHUMAET
OOJIBIIIME MPOU3BOICTBCHHBIE TUTOIIA/IH.
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10.7.5 bapaGanHblii BAKYYyMHBIH (GUJIBLTP

bapabGanHblii BakyyMHBIH (UIBTp SBISETCS ammaparoM HENPEpbIBHOTO
JNCWCTBUS JUISL  pas3lelieHus CpeaHe- U TPyOOTUCTIEPCHBIX CYCHCH3HWHA C
conepkanueM TBepaoi dassl 10 30% 00.

OcuoBubie y31bl ¢GunbTpa (puc. 10.6): sBustorcs: Gapaban 2 c¢ Bajom 6;

KOpBITO 1 IS CYCIEH3MH; paclpeneiuTeabHas ToJIoBKa (pa3pe3 ee MoKa3aH Ha
puc. 10.7).

IMpoOMBIEHAA BOJ4

Puc. 10.6 — bapaGanHblil BakyyMHBIH QHIBTP:
1 — xopeITO; 2 — Gapaban; 3 — suelika 6apabaHa; 4 — GUIBTPOBAJIbHAS TKaHb;
5 — coenuHUTENbHBIE TPYOKH; 6 — Ban 6apabaHa; 7 — oTBepcTUs (OCEBbIE KaHAbI);
8 — HOX [Tt cheMa ocazka; 9 — Opeisranka; 10 — MasTHUKOBas MeIIaiKa

IpOMBIEHAST BOJIA 3
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Puc. 10.7 — [lonepeunslil pa3pe3 pacnpeaeuTeNbHON TOJO0BKY:
[Tonoctu: 1 — qyst oTBoAa GuibTpaTa Ha CTaAUU QUIBTPOBAHUS; 2 — JIJI1 OTBOJA
dbunbTpara Ha cTaIUuu 00E3BOKMUBAHUS; 3 — JIJIs1 OTBOJA MPOMBIBHOM BOJIBL;

4 — s moAavM CHKaToro BO3ayxa
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[unmuaapuyeckas MOBEpXHOCTh OapabaHa oOpa3oBaHa MOJBIMH sTYEHKaMH 3
c nepopupOBaHHBIMU HAPY>KHBIMU CTeHKaMU. [loBEpXHOCThH siueek OOTsAHYyTa
¢unbTpoBasibHOM TkaHpio 4. Kaxgas wu3 sdeek cBA3aHa TpPyOko 5 ¢
COOTBETCTBYIOIIMM OCEBBIM KaHaioM / B Baiy 6. Kanambl MMEIOT BBIXOJ Ha
TOPLEBYIO IMOBEPXHOCTh MHAandsl Baja. DJTa MOBEPXHOCTh B3aUMOJICHCTBYET C
pacnpenenureabHoil TosoBko. Ilpu pabGore Oapaban Ha 30-40% cBoei
MOBEPXHOCTH MOTPYKEH B CyCHEH3UI0 B KopbiTe 1. JInst mpeaoTBpalieHus: 3a0UBKU
KOpBITa OCENAIOIIUMU TBEPABIMU YACTUIIAMH B HEM YCTAaHOBJIICHA MasTHHUKOBAs
memranka 10. Jns chema ocamka co CTOpoHBI Bxoaa OapabaHa B CYCIEH3HIO
YCTaHOBJICH HOX 8.

PacnipenenutensHas royioBKa IUIOTHO MpuiieraeT K Topiy namndsl Baga. OHa
UMEEeT U30JMPOBAHHBIC TOJOCTH C MaTpyOKamu: i MOAKIIOYEHHUS K BaKyyM-
Hacocy U 0TBOA puuibTpata 1 u 2; 1715 MOAKIIOUEHHS K BAKYYM-HAcOCy JiJisl OTBOJIa
MIPOMBIBHOM >KUJKOCTH 3; JJIsl MOJa4M CXKATOro BO3JyXa Ha MPOJYBKY ocaika 4.
bapaban cHaGkeH NpUBOJAOM JIJisl BPAILICHHUS.

IIpu Bpamenun OapabaHa ero s4YEWKU UYepe3 PpPaCIpeleTUTEIbHOE
YCTPOMCTBO MOCIEIOBATENFHO MOIKIIOYAIOTCS K MCTOUHUKAM BaKyyMa M CXKaToro
Bo3yxa. TakuMm 00pa3zoM, C yuacTUEM KaXKIOW U3 SYEEK OCYLIECTBIISIIOTCS CTaluU
bunbTpOBaHMs, O0E3BOKUBAHUS OCAJKa, OTXKHMMA, MPOMBIBKU, MPOTYBKH (IS
oOneruyeHus cheMa ocajaka u ero cymku). [Ipu ¢GuasTpoBaHUM CyCIIEH3UM,
COZEpIKAINX IEHHBIE OCAIKH, (PUIBTP OCHAIIAIOT YCTPOHCTBAMHU MAJISi OTXKHUMA
OcajKa, MoJAaYu MPOMBIBHOW XKUIKOCTH. DUIBTPHI U3TOTABIUBAIOT C IUAMETPOM
OapabaHa 10 6 M, MUPUHON 110 2—3 M.

JlocTonHCTBa (DUIBTPOB: HEMPEPBHIBHOCTh PAOOTHL; OTHOCUTEIBHO HEIUIOXas
MPOMBIBKA OCAaJKa; TOJIHAsl aBToMaru3aiusi paboTel. HemocraTku: HETnOKOCTH
pEKUMOB DPaOOTHI; CIIOKHOCTh; BBICOKAs CTOUMOCTbH; HEOONbINAs yaelbHas
MOBEPXHOCTh (PUIBTPOBAHUS; HECOBNAJACHUE HANpaBICHUA IBIWKEHUs (puimbTpara
Y CUJIBI TSKECTH.
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