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Lleas 3aHAMUA: V3yIUTH METOANKY PACYETa TKAHEBLIX PYKaBHHIX (HALTPOB

Obuue nonoNceHun

GuwisTpalius 3aNLUIEeHHBIX [POMBILUIEHHBIX I'a30B M aclIHPallHOHHOIO
BO3AYXa B TKAHEBHIX (DMABTPAX ABNACTCA PARMKANLHEIM TEXHHYECKHM pe-
IIeHHeM IS JOCTHXKEHMA 2Q(EKTUBHOIO IEUICYIABTHBAHUA NPH OTHOCH-
TENBHO YMEPEHHBX KaNUTANBHEIX M 3KCIUTYATalOHHRIX 3aTpaTax.

Txaneprie GUABTPHI pazIHIAIOTCA O CNEAYIONIUM [IPH3IHAKAM:

- 1o popMe GHILTPOBATLHEIX 3NeMEHTOB (PYKaBHEIE, IIOCKHE, KIIMHOBEIE
H JIp.) ¥ HATHIHIO B HAX OIIOPHBIX YCTPOHCTB (KAPKACHEIE, PAMHKIE);

- IIO BHY UCHOJB3YEMOH TkaHM;

- o cocody pereHepaliiu TKaHu;

- IO HAAMYHIO B (OpMe KOpIyca MU Pa3MCIICHHA TKAHW —— MPAMOYTO/b-
HEIE, LHITMHAPUIECKHE, OTKPHTEE (feckaMepHEIe);

- TI0 YHCTY CeKI(uif B YCTAaHOBKE (OJHOKAMEPHEIE H MHOIOCCKIIHOHHEIE),

- TI0 MECTY PACITIONIOXEHHS BEHTHIATOPA OTHOCHUTENsHO hwabTpa (BCachl-
Baollie, paboTalomme mOJ paspexeHMeM, M HarHeTaTenbHele, pabo-
TAIOIIVE 10/ 13BJIEHAEM ).

Yarrie Bcero, TKaHeBhe GHIBTPEI COAEPKAT THOKYIO (BUILTPOBANLHYIO
eperoposKy, HMEIoIKe GopMy rHbKMX DUIHHAPHIECKNX pyKaros (puc.l),
3aKPEIVICHARIX Ha TPYOHBIX meperopoixax B kopmyce, 000pyIOBAHHOM
yCTpoiicTBaMH IJIA YAANCHHA YJIOBICHHOTO MaTepHala ¢ PyKaBOB ¥ BEITPY3-
KH ero u3 OyukepoB. TkaHeBEIe QWISTPE CIOCOGHE! YIABMTHBATE JACTHIIEI
pazsMepoM OT HECKONEKAX COTEH MUKPOH J0 CYOMHKPOHHBIX, 9T0 00eCIcHH-
BaeTCA I7TaBHBIM 00pa3oM OCaXKICHHEIM TEUICBEIM CI0EM Ha MOBEPXHOCTH
duasTpa.

O PeKTHBHOCTE OYHCTKH, B OCHOBHOM, 33aBHCHT OT BWIa (GHIBTpO-
BAJILHOH TKAaHH, M3 KOTOpPOH M3TOTOBICHH pykaBa. K TkaHAM, HCIIONb3ye-
MEIM B KauecTBe (PUILTPYIOLIMX MATEPHANOB, MPSTbABIAIOTCA CACIYIOLIHE
TpeboBaHus:

1) BRICOKAs IIRIIEEMKOCTE NPH GUIBTparMy ¥ CHocOBGHOCTE YACPKH-
BaTh [10CHE pereHepallii Takoe KONHYECTBO MbUIH, KOTOPOE AOCTATO4YHO NIl
obecrieueHnd BHCOKOH 5()deKTHBHOCTH OYHCTKH Ta3oB OT TOHKOTHCIIECPC-
HEIX YaCTHII;
2) coXpaHeHWe OUTWMANLHO BHICOKOH BO3IYXOTPOHUIIAEMOCTH B
PABHOBECHO 3aNLITEHHOM COCTOSHWMY,
3) BBICOKAN MEXaHWMECKAs [[POYHOCTE H CTOHKOCTE K HCTHPaHHK) MPH
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MHOTOKPATHKIX W3rudax, cTabHIBHOCTE Pa3sMEPOB W CBOMCTB IIPH TIOBHI-
MEeHHOH TeMIlepaType U arpecCHBHOM BO3JCHCTBHM XHMMHIECKHX TIPUMECEi;
4) ¢cr1oco6HOCTE K TETKOMY YARICHUIO HAKOTIISHHOH LU,
5) HA3KaN CTOMMOCTR.
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a) 6)

Puc.1. PykaBunie ¢unstpet Tina OPKU u GPKIIUN:
a — dunsTp OPKM: 1 - kopiyc; 2 — Gyuxep; 3 — pykasa; 4 — Komiex-
TOP CKATOTC BO3AYXa; 5 — KNanaHHOe yCTpoHcTBO; 6 — pasnaroimMii Komnek-
TOP; 7 — KpBIMIKa, 8 — madidysop-comno; I — ra3; I — sunxocts;
6 — pumetp O®PKIM: 1 — xopuyc; 2 — Gyukep; 3 — mHek; 4 — KOMex-
TOp YMCTOrO Ta3a; 5 — pykas; 6 — qudysop; 7 — pasaalomisii KoueKTop; 8 —
3aCNOHKa; 9 — knanad; | — ra3; IT — neuns; 1T ~ cxarstit Bo3myx

>

[lpuMensemMbie MaTepHanbl YAOBICTBOPAIOT HE BCEM TICPETUCIIEHHRIM
TpeGOBAHMAM, MOITOMY KKIEIH MaTEpHal MCTIOME3YETCA B OTpele/eHHEIX,
Haubonee GaroMPHATHRIX A7 HETO YCIORMAX. B TkaHeBRIX (uibTpax mpu-
MEHAKTCA QUARTPYIOIAE MATEPHANTH KBYX THIIOB: OOBMMHBIE TKAHH, M3T0-
TAB/INBAaEMble Ha TKAUKUX CTAHKAX, ¥ BOAOKH (deTphl), MOTy4acMEle Iy TeM
CBOITAYMBAHVA HWIM MEXaHWIECKOTO NEpPenyTHIBAHWA BOTOKOH HITIONpPO-
GHMBHEIM METONOM.

GunbTpoBaTEHAY TK2HE HE CBA3AHA, 32 MCKMOUEHUEM OTHENBHEIX CIIC-
IHAABHEIX CIY48eB, ¢ KAKEM-NTHO0 OnpelencHHEM THIOM GuIsTpa. Bribu-
pas TKaHs HeoBXOIUMO PYKOBOJCTBOBATHCA CIEAYIOIAMH COOOpaXKSHHAMN.
Bo-mepBBIX, TKaHM U3 CHHTETMMECKHX BONOKOH NPEATOYTHTENbHEE HATy-
PAIbHEIX, BO-BTOPHIX, TKAHb OBICTPO pPa3pymIacTCs AAme Lpd KPaTKOBpe-
MEHHHIX ITPKaX TEMIEPATYPRF CBEPX £¢ HOPMANLHOTO TACTIOPTHOTO MpEAena
mpumenerns. [ToatoMy ee cremyer BROUpaTE HE MO CPeOHEMY, a IO MAKCH-
MAalLHOMY 3HAUEHUIO TEMIICPATY PhL.

JiA pereHepalliH TKAHSBHIX (QHUILTPOB MCTIONH3YIOTCA ABA OCHOBHBIX
criocoba: '

1) Berpaxupanye QuiLTpyOImmx HICMEATOR (MEXaHHIECKOE, a3pOH-
HAMHYECKOE - IIYTEM INYJIBECAITMA MM  pEe3KWX HM3MeHEHWi! HanpaBleHus
GHIETPYEMOro TIOTOKA razoB, BO3ACHCTBHEM 3BYKOBbIX KOaeOanuit u T.11.)

2) OOparnad npoayBKka QHILTPYIOMMX ICMEHTOB OUMMICHHEIMH Ta-
3aMH HITH BO3AYXOM (HArHCTAHHE B CEKIHIO Ta30R ¢ HM3KHM JaBIEHHEM MpH

_6omenroM pacxope, Nnoacoc aTMoCdepHOro BO3AyXa, CTpyHHAs JIOKajibHAs
TIPOAYBKA KKIOTO PYKABA WM IHIOCKOTO 3eMeHTa | ap.). TIpu aTom pere-

Hepaiys He Tpebyer mpekpameHds npolecca PHILTPOBAHKSA, T.6. MPOLECT
pereHepanur MOXeT MPOU3BOIUTCT Ha pabOTAIOIINX TKAHCBEIX QUILTpaX.

Mexanuvecroe scmpaxueanue (puc. 2) 3aKpenneHBHX Ha o0meil pame
JAKPHITHIX. CBEPXY pyKaBos HauGolce »QPeKTHBHO B IPOAOILHOM Hampar-
JICHWW, HO TIPH 5TOM CWILHO M3HAITHBAIOTCH PYKaBa, OCOOEHHO B HIDKHel
4yacTH. BeTpsaxueanvie JOmKHO OBITH KPATKOBpE-MEHHBIM H PEe3KMM, HO HOC
HACTONBKO CHABHEIM, 9TOOBI BRI3BATH CONBIIHE MEXAHUYECKHE YCUIHA B
TKaHH, Onepailid BCTPIXMBAHHA PYKAROB B TIPOJONLHOM HANpaBleHHH 3a-
KMOYAETCA B MOJHSTHH INTAHTH noABeca Ha 7 — 10 oM ¥ MOCISAYIOMmEM
cBOOOIHOM MAZEHHH €€ C 3TOl BHICOTHI BMECTE ¢ pyKaBaMH HA NOIYHIKH,
KOTOpbIC aMopTi3dpyioT yiap. [logseM i cOpoc noBTOpACTCA HEMPEPHIRHO
5 — 15 pa3 B 3aBUCWMOCTH OT CBOKUCTB TEIMM. 3TOT crmocof B COYETAHHH C
obpatHoit mpouyBkoii Haubonee cTapuiif.
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Puc.2. Crrocofer MEXAHMYECKOI'O BCTPAXUBAHUA PYKABOB: 4
— BCTPSXMBAaHHE B TOPW3OHTAIBHOM HAIpaBleHWH, 6 — ocnabme-
HHC H HATHKCHME PYKAPa B BEPTHKAILHOM HAlpaBAEHHU, B -
BHOpaLIHs

KoneGarenpHele repeMeineH s BCPXHEX dacTedl pYKaBoB B I'OPU3OH-
TANRHOM HAMPaBICHHA BHIZLIBAIOT 3HATUTETLHO MEHBIHHI M3HOC, HO OHM K
menee >phexTHBHEL, TAK KaK KOMeOaHMd [MT0X0 PACHpOCTPAHIIOTC 110 AH-
#e pykapos, IIsUms yaamaeTed 1m0 UIMHE pykara HEpaBHOMEpHO, OGEUHO B
cpenHeii YacTH PYKABOB OCTASTCA GONBING IBLTH, 9TO BEI3EIBAET HEPABHO-
MEpHOe pacipe/iefeHHe CKopocTel rasor U Gonee OHICTPOE MIHAMMBAHHE
TEX MECT, THE HHTCHCHBHEE APOMCXOOHT [IPOHECC PEreHEepALMH — B BEpX-
Hell HIH HWKHel YACTIX, B 3aBUCHMOCTH OT cnocoba BeTpsaxusaumst. Ko-
nefaHud pyKaBOB B MONEPEYHOM HANPaBICHAM YAl HUCTIONE3YIOTCA  [INis
TOHKWX TKaHEH ¢ rIaaKoil IOBEpPXHOCTEID, & TAKKe TKaHed, He CTOHKUX Ha
M3IIOM (CTCKIIOTKAHEH ).

HuaMeTp pykapoB, Kak npasuno, cocrapmiet 0,1 - 0,3 M, a mmHa - 0,5
- 4,0 m. K pwmTpaM ¢ MEXaHWHECKHM BCTPSIXHMBAHHS OTHOCATCA (UMILTPHI
POI, YPOM, POK.

Pereneparus ¢ IOMOIMIBIO umnyasCcHO npodyexu (puc. 1) ocyiecten-
eTCd TYTEM TIOAAY¥ HMMITYyJIbCa CKATOTO BO3AYXA BHYTPL KOKIAOID
¢bunsTpyromero nneMenta. B paccmarprBaemMoM MeToae o6paTHas NpoTyBKa
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COYETAETCH C MEXAHMUESCKMM BO3JEHCTBHEM, obecneunBaoIguM  aedopMa-
0 TRaHK. Takoi BUA pereHepalvi UCHONB3YETCA B KapKacHKX pyKaBHBIX
H IDOCKHX GUIBTpax. MeTaumuecKuif KapKkac pyKaBoB MCHOIB3YETCH BO
m3bexaHue “CXAOMHBAHUS pykaBoB. U30RTO9HOE JaBICHHWE CKATOTO BO3-
Iyxa nip# perenepaimu coctaenzet 0,4 — 0,8 MIla; nimTesHOCT: HMITYJIBCA
- 0,1 - 0,2 c. B xagecTee GpunpTpyOMero MaTeprana 00EYHO HCIOAL3YIOT
(eTpsl, 100 TKaHH YACTO OYHLIAIOTCS CIHIIKOM WHTEHCHBHO. Pacxol mpo-
IyBOYHOTO CaToro Bo3Ayxa cocrasaser 0,1-0,2% oT xonwdecTsa oduiae-
MEIX Ta30B. B Takux ¢mmeTpax Harpyska mo rasy coctasmer 1,5-6 M/MuH.
OnruM U3 OCHOBHBIX ycnoBui 3¢ dexTirHONH paloTH TaHHOTO THIIA GHITET-
pOB ABIACTCA OTPAHHICHHOCTH TEOMETPHYECKHMX Pa3MEpOB (QMILTPOBANb-
HEIX BJIEMEHTOB, WTO CBA32HO ¢ >H{eKTHRHOM pereHepanye No BCel LIMHe
PYKaBa B YCIOBHAX, KOLAA DHEPTHS HUMITYJIbCA TIPH MCPEeMEINEHHH BJAOIE
pykapa 1IOCTENICHHO paccemBaeTcsa. [103TOMy IHMaMeTp PYKaBOB He MpEBHI-
uraer 0,135 M, a ATMH2, KaK TpaBKIo, cocTapider 2 —3 M (IMIub B OTAENb-
BEIX coyyasx 1o 6 M). K bpuinTpaM ganHoro tuma otHocatea ®PKH u
OPKJIH (puc.1).

Ofpamnas npodyexa 6e3 MEXAHWYECKOI'D BCTPHXUBAHMA JOCTHTACTCS
UCIIONB30BAHKEM OTACILHOTO BEHTHIATOPA B MPAMEHACTCS JUIT IEIIeH, er-
KO cOpachiBaeMEIX ¢ TKaHH. [TpeAmoYTHTENLHO UCIOIR30BATE NS TPOLYBKA
OUMIICHHGIN a3, MOCKONEKY NPH 3TOM HE yBeNRdHBaercsa obmmit o0LeM ra-
308. O0BeM NpoaYBOYHOTO ra3a IeKuT B npeaciax 7 — 10 % 1o oTHOIEHHIO
K OOBEMY OWMINAEMOTO Ta3a. ITOT Crocol CHMTAETCS “MATKAM™ M MCLOIb-
syercs B OONBIIMX (PUILTPAX, OCHALNCHHEIX CTCKNOTKAaHAMHU. JpaMmetp py-
Kapos QUILTPOB JaHHOTO THTIA, KaX TIPaBKIIO, He Tperkmaet 0,3 M, a IMHHA
- 5 M. OredecTReHHOH NMPOMBINLIEHHOCTHIO BHIITYCKaeTCH PAl GUNLTPOB C
obparHoit ToCeKIMOHHOI IIpoayRkoii — PO, ©P, CMII,. B dnaprpax ¢ 06-
ParHOH TPOAYBKOH, TAKXKe Kak U B ()MIBTPax ¢ MEXAHHYCCKUM BCTPAXMBa-
HUEM, KCIONB3YIOT PYKAB4, BRIIOJIHEHHHIE M3 TKAHHONO MarepHana, KOTo-
PHIii ABISETCH “HONIONKKOM™ st GOpMUPOBAHMA MEIIEBOTO Crlosd, obecme-
YKBAIOMIETO BHICOKYHO S EKTHBHOCTE OUHCTKH Ta30B.

Obpamuan cmpyiings npodysrka (puc. 3) HCHONLE3YETCH U BCEX BH-
7108 (QHILTPOBATLHEIX AICMEHTOB (PYKaBa WM KaCCETHI, TKAHKIE H BOHmOu-
HEIe Marepuaisl). [IpuHmmn paboTsl QUABTPa 3aKIIIOYASTCA B CIEAYIOLIEM.
Brons pyxaBa BBEpX M BHHZ JABHXETCH TIONOE KOILIO, Yepes KOTOpoe mpo-
XOJUT MCTEUCHKE palHallbHOM BHICOKOCKOPOCTHOH CTpyH BO3Myxa C IIOBEI-
IICHHBIM JABJICHHCM, BEIAYBARIIIHUM NEJE B HAPABJICHHH OﬁpaTHOM
GuisTpanui. Bo3ayx nonaerca B KONBUO WX B paMy ¢ KONBIAMH OT BRICO~
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KOHAIOPHOI'O  BEHTUNATOPA MIH TA30AYBKH depes rubxue mnanry. Juamerp
pYKaBOB (HIETPOBR HaHHOTO THIA, KAk MpaBuio, He mpeskmmaet 0,3 M, a
mmea 5 M. K QuasTpaM ¢ obparHoil crpyifHOM MpOJyBKOH OTHOCHICH
¢umeTp POCII.
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Puc.3. Crpyiinas npoayeka pykasos: | — pykae; 2 — meuUicBoi
Cloif; 3 — KONBLEBas KapeTKa ¢ OTBEPCTHAME, 4 — HUNMENh;, 5 — Trb-
KMt NIaHr

Hegocrarok cTpyiHO#M MPOAYBKM — OTHOCHTENIFHO CIOKHAA KHHEMA-
THKA MEXAHU3MA MEPEMEIIIEHUA KAPETKH.
Pacuem mxaneaozo punompa.

3D HEKTABHOCTE OUHCTKY BO3MYXa B TKAHEBHIX (MALTPAX JOCTATOYHO
BEICOKA W 0OBIMHO HE PACCTHTHIBAETCH.

Paspabortka u pacueT moboro QuILTpa HauMHAETCA ¢ BEIOOpA YIelb-
HOi ra30BOli Harpys3ku g, (CKOpocTH (GUNETPALlHK), KOTOpas PEACTABIACT
coGoli oTHOLICHKUE 00BEMa DYHINACMOTO raza (Bo3ayXa) B eJHHHIYY BpeMEHH
K IUIOIANY TIOBEPXHOCTH (IILTPAllAA. YIeNbHAY a30Bad HArpy3Ka U3Me-
pseTcs B M/(M° MEH) HIH MOA(M° 1).

IIpapunenmpi BLIOOp YOEIbHOHE Fa3oBOA Harpy2x¥ (CKOpPOCTH (HILT-
palu) 4pIgeTcd HelpocTol 3aade. OHa JomKkHA BEIOGHPATBECA HCXOOd U3
OITHMATBHOTO COOTHOIIEHHA MEXAY THAPABIMUCCKAM COIPOTHBICHUCM
GbumeTpa ¥ 3aHEMaeMolt UM IIonanH. [Tpu BEICOKOH ckopocTH QuALTpanuw
YBENHIHBAIOTCA THAPABIMYECKHEe [TOTEPH, M3HOC, BO3HHKaeT GONbImas Be-
POSTHOCTH 3a0MBaHUS PYKABOB IBIIBIO, YMEHBINACTCA 2 (EKTHBHOCTL HE-
NeyAaBMUBAHHA. B pesymeTaTe BO3pAcTalOT 3KCIUTYaTAlMORHEIE 3aTPaThl Ha
tuneTp. Beibop HeonpaBIaHHO HUBKAX CKOPOCTEH (UIETPAIMA TPUBOINT K
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OonmenIMM TA0apUTHEIM pasMepaM (QUILTpa W 3aBHINECHHLIM KATMTATLHEIM
3aTparaM.

Ilpu BEIOOpe BEeTHYMHE! YAEThHOM Ta30BOH Harpy3Ku OORMMHO OpHEH-
THPYIOTCA Ha NMPAKTHYECKHH OILIT JKCIUTYATALEH TKAHEBETX (MILTPOB Ha
MPOMEIILIEHHETX yeTaHOBKax (Tabm.1).

Tabmwura 1 PexoMeHyeMBle 3HAUSHWA YAETHLHOM Ta30BOH HATpY3KH B
PYKABHEIX (DHIBTpax

CxopocT (UIBTPALAH, M/ MAH
A GUIRTPOR
€O BCTPA- caM- | c obparHoi
XHBAHHEM H IyNLCHOH | IPOIYBKO#H
IIpOLYBKOH] MpONYBKOH

TH

Baae mniei

Knace mel-

1 Caxa; xpemHoseM (Oenag caxa); Bosroust| 0.45-0.6 0.8-2.0 | 0.33-0.45
CBMHINA, THHEA H OpYIAe aHanord4HLie a3-
pozomy, obpazyiomAecs B Tazopoii aze 3a
cHeT KOHICHCAIH ¥ XMMHYCCKHX PeaKLmii;
KPacHTEIH; KOCMETHIECKHE TTOPOTITKHS
MOIOTIHE CPENCTBa; MONOYHBI TOPORIOK;
SKTHBHPOBAHHEIA YTOib; HEMCHT 0T NeTeH

2 Boarous! xeneia u peppocnnasos; maredi-| 0.6-0.75 1.5-2.5 | 0.45-0.55
Had TNbUIb; TIAHO3EM; LEMEHT OT MENLHHL,
BO3TOH KapOAIHBIX Medel; H3BECTh; KOPYHA;
aMMothoc B Op. yZOOpeHHS; IIACTMACCH,

Kpaxmain

3 Tanbk; KaMeHHLIR YToab; D5 OT necko- u| 0.7-0.8 2.0-3.5 0.6-0.9

ApobecTpyiAO OWMCTKM; NeTydas 301a;
IELTb KePAMMHYECKMX IPOM3BONCTE; Cama
(BTOpHYHAN MepepaboTKa ), TMIMEHTEL, Kao-
NAH; H3RECTHAK; PYIHBIE ITHITA

4 AcbecT; BOTOKHHCTEIE MaTepmanmsl; rumc;| (.8-1.5 2.5-4.5 -
[IEPIIAT; HLUTH B HAPOH3BOACTEE PEAWHEL; MY-
Ka; TBINE OT IIAGOBATLHBIX IPOTIECCOB

5 TaGax; KkoXeBeHHaA IBUTh; IEUIL B npo-| (0.9-2.0 2.5-6.0 -
Heccax gepesoobpaboTkm; rpy0rie pacra-
TelbHBIE BONOKHA (ICHBKA, JKYT A Ap. )

[MpaxTHueckH yZeNbHAad Ta30oBasl Harpyska g BHOPaHHOrO THIIA
(pHIETpPa MOKET OTIPENIENAITRCS ABYMS COCO0aMHu:

1)C AOCTATOYHOM NS MPAKTHYECKHX PACYETOB TOWHOCTHI) YASTBHYIO
Ta30BYI0 HATPY3KY B PyKABHBIX QHILTPAX MOXKHO ONPEACIHTL H3 CIELYHO-
INEFO BEIPAXEHAS
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' 4=q, €1’ €2 ¢3¢y Cs,

TIe ¢, — TabauvHOe 3Ha4YCHHE YICIbHOH ra3oBOM Harpy3kH, 3aBHCS-
IIee OT BH/Z YNABIMBACMON IELTH, onpeneaseTca mo Tabn. 1 kak cpenuee
apHOMETHIECKOE U3 MAKCUMATILHOTO M MUHUMANBHOTO 3HAYCHHH HArPYy3KH,
¢; — KOOQPUIHEHT, XapaKTepH3YOIuil 0COOEHHOCTE pereHepaliy GuaLT-
PYIOIDHX 3JIEMEHTOB; €7 - KO2(M)HIUCHT, YIRTHBAIOMIME BIHAHHE KOHLIEH-
TpauyH MLITH HAa YAeTbHYIO Ta30BYI0 HArpy3Ky; ¢ - KodhQHIMeHT, yIrThI-
BAIOTIHI BIMAHME MUCIEPCHOTO COCTABA MEUM B rase; ¢, - KodduimenT,
YUHTHIBAIOLIHH BIMAHAC TEMIIEPATYPRI rasa; C; - KOOQOUIMEHT, yUATH-
BarouTuid TpeGoBaHys K XKa4eCTBY OUHCTKH.

Jing koo duipenta, YUATHBAIOIIETO BIMIHUE 0CODEHHOCTEH pereHe-
paupd (GHILTPOBATILHEIX 3JIEMEHTOB, B KauecTBe (a30BOr0 BapHaHTA [PH-
HUMAaeTCsd QUIBTP ¢ UMITYNIECHOH [IPOYBKOM CKATBIM BO3IYXOM C pyKaBaMH
w3 Tkauu. Jlna ororo ammapata koapduiment c;=1. llpu ucnonbzopanvd
PYKABOB M3 HETKAHEIX MATCPHANIOB 3HAYCHHE KO3(h(MHIMEHT MOXKET yBEIH-
quBathes HA 5...10%. s buibTpoB ¢ percHepaiieit myteM oOpaTHOM
. MPOAYBKA W OAHOBPEMEHHOTO BCTPSXMBAHNMA WM TIOKAYWBaHMA PyKaBOB
fpunaMaeTcs ko3thopument ¢,~0,7...0,85. Mensee 3HaueHAHEC IPUHAMACT-
ca_must Gonee mnoTHOH Tkamu. TIpu pereHepamuu myTeM TOTBKO oGpaTHOM
npoxyekw ¢;=0,55...0,7.

'elu: &

100

&0

o I %,
a8 g% 9 o
Puc.4. 3aBHCHMOCTE KOX(PQUITHEHTA ¢; OT KOHUCHTPAIMY ITHIIH
HA BXOJE B DUILTP Cuy

1

Kounenrpamus meinn (ko3bHIMEHT ;) CKA3EIBASTCA HA TIPOAOIDKH-
TeNbROCTH HHKIa PUILTPOBAHUA. IIpH YBENHUSHWH KOHIICHTpAIAH YBEIH-
YMBaeTCA YACTOTA PereHEpailiy W Y/ebHAd HATPY3Ka MOIDKHa CHMKATHCH.
OaHAKO 3aBHCHMOCTE VISHEHOR HATPYIKH OT KOHIECHTPAMH [TEUTH HE IBILT-
eTca muHeitHol (pynxkupedi, HamGonee 3aMeTHO M3MEHEHUE KOHIIEHTpPAIHH
MposABIAET ce0s B MHTEpPBANE KOHLEHTPAIMI 1...300/M, Hpu Gonee BEICO-
KHX 3HAYEHUAX YCUIHBAETCH BIIMAHHE KOArYJIAIHE YACTULL [TLLTH, H 9acTh ¢¢
B BHJIE arJIOMEpaToOR MazmacT B GyHKep A0 ee OCakAeHus Ha GUILTPOBATH-
HBIX 3JIEMEHTAX.

3uagenus kodpduIHeHTa ¢;, YYUTHIBAIGHICTO BINUIHHME NHCIEPCHOrO
COCTaBA TBUTH, IPHBEACHEI HIKE {d,,- MEAWAHHBINH pa3sMep 4acTHL):

lyy MKM <3 3-10

10-50

50-100

>100 |

Cs

|_07-09 |

.09

1,0

L1

1,2-1,4

3aavenudl kodPPUITHEHTA ¢, VUNTHIBAKIIETO BIHAHHE TEMIEPATYPEI
rasa, IPHBEICHB] HUXKE!

t.°C 20 40 60 80 100 120 140 | 160

¢y 1 0,9 084 | 0,78 | 075 | 0,73 | 0,72 | 07

Koshpuimenr ¢; yuureiBiomuid tpeboBaHMA K KA4ecTBY OYMCTKH,
OLICHMBACTCA MO KOHIEHTPALWH (ILITH B ouMImeHHoM rase. [Tpu koHieHTpa-
VM TIETY B OTXOASIHX razax 30 Mo/m es=1, a opu 10 Mr/v’ ¢5=0,95.

2) Tlpu pacuere ra3oroif Harpy3KH MCXOAAT M3 KONMYECTBA ITRUH, NMO-
CTYNIAOIIEH HA eIuHuIy hopepxHocTH Tkaww. [lonararor, 9Te Ins HOp-
MATLHOM KCTIIyaTauMy (GWILTPOB, HANPHMEP B LIEMEHTHOH NPOMEILILIEH-
HOCTH, 3TO KOJIHYECTBO MBLIH HA | M° He JODKHO NpeBhmuars 12 - 18 1/ (M2
muH). McxoAs u3 avoro, pacuernas Harpys3ka 10 TazaM OTIPEACIHTCS U3
YPaBHEHHSA:

Z

TJIe Z - BXOIHAS KOHICHTPALMS TTRUTH, T/M .

Jlna mpuOMDKEHHOTO — pacuyera TIomAmH (UILTPALIHH TKAHEBOTO
(MnbTpa creayeT OnpeeNHTh OOmMi pacxol 3anbUICHHBIX Iasos, [IOCTY-
MAKIIMX HA TKAHE (¢ YUETOM ITOJACOCOB BO3AYXA), U pacKol NpoJyBOYHEIX
ra30B WIK BO3AYXa, MOCTYIAIOWMX H3 pereHepHpyeMOoi CeKILIHM,

Pacaer miomann QuUILTpyroNIei MOBEPXHOCTH MIPOROIVTCS B CIERYIO-
meM MopaaKe.

. C yueroM QH3UKO-XMMHYCCKHX XapaKTCPUCTHK BEIGpOCOBR, xa-
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paKTepa TpPOM3BOACTRA, TEXHUKO-3KOHOMHUECKMX W JIDYTHX (hakTopos
060CcHOBEBAIOT HPPEKTHRHOCTE OYKCTKH Ta30B TOCPECTBOM (DMAIILTPALIVH,
[IPUHUMAIOT THIT (HIBTPYIOWEeH cpeft M (PuibTpa (BOJIOKHHCTHIA, TKaHe-
BHII, 3EPHUCTHIA ¥ f1p.), DOZGUPAIOT NPpHEMIEMEL MATCPHAI BOIOKOH, TKA-
HH WM TpaHyl, 404 TKAHBIX ¥ 3¢pHHCTHIX (QUILTPOR OTPENENSAIOT TaKKe
crocof pereHepali GUILTPYIONEro CIOL.

2. lTlo obmemy ;;acxn,uy AILIEHNEX TA30B (J, M/C, PACKOLY Ta30B
Q , Ha pETEHEPANHIO, M fc W yIennHON Ta30BOiMl HArPy3Ke ¢ M/c, IOTYCTH-
MOH na BRIGpAHHOTO THMA (WIHTPa, ONMPENeNdloT pabodylo MIOWAb
(UnkTpaLMA:
) F¢=(Q+Qp)/qu2

KomidecTso ra3op Ha pereHepaliio (J, MPHAMMAIOT MO TEXHHISCKHM
XapaxTePUCTHKAM BRIOPaHHEIX (GUITBTPOB.

3.  Ecau pereHepalnio MPOM3BOAAT ¢ OTKIIOUCHHEM CCKUHH, TO K
paboueii Iuiowanyu GUIsETpanuu F npuGar/IsIOT BEIHUUNY MUOmALU GHITBT-
PAITHH OTKJIIOYEHHEIX CEKIMil ¥ HAaX0IAT ofiyo mnomans GUisTpa:

Fogy = Fpt Fp M

JUis QUILTPOR C MMITYJILCHON ¥ CTPYUHOIM MPOAYBKOM, B KOTOPHIX OT-
KIIOYCHHE CEKIMM Ha perencpaiio He Tpefyercs, obmas omank IoBepx-
HOCTH (HIbTpaumuu F g, IpUHAMacTCs paBHO# pabodeii Fy.

4.  TpebyeMoe KOMMHECTBO CEKIMH WIM (UIBTPOB HAXOMIT HO CO-
OTHOUICHHED!

N = Fusy/ fi

rae f; - IIomank OfHoi cexnun QUILTPa, M.

Brrpc/TenHoe 3HaueHye N OKpYMIAIT [0 LENOro B CTOPOHY yRenude-
Aus. Jlanee onpenenstor pakTHIecKoe 3HAYSHHE TIOMIATH DUABTPALIHH

F, paxm N* .f}»
H QaKTHICCKOE SHAYCHME YIEIbHON ra3oBoi Harpysku
g =@+ Qp/ Foaum

@akTHYECKOE 3HAYCHIE YACNEHON ra30BOi Harpy3KH JO/DKHO BXOAHTh
B JAMATA30H JONYCTUMEIX 3HaTeHUH, 3aBUCANIMH OT BHJA NLLIH K OT CHOCO-
Oa pererepanin (Tabm.1).

[upasmudecks cOaraHCHPOBAHHEIH QUIETP 00eCceUABAcT BEICOKYIO
3 (QEKTURHOCTE NMELICYIABIHBAHHAA, I0ITOMY TIOCHIE YAEABHON ra3oBoi Ha-
IPY3KH STOPOM BakHEMIIeH XapaKTCpHCTHKOH (QHIBTpa ABMACTCH €0 2uo-
pasaudeckoe conpomusiaente, KOTOPOe CKIAIBIBAeTCAd K3 I'HAPAaBIHHYCCKHX
TOTEPh NIPH HPOXOXKIECHHH YEPE3 BXOAHON H BRIXOAHO# maTpyOKkn (kopryc)
AP, u HEMOCPEACTBEHHO 4epe3 QUILTPOBATBHYIO IEPEropoiaxy AP,.

13
APy~ AP+AP,,

I'maparmikeckoe COMPOTHBIIEHHE KOPIyca Anmapara Ompe/ensercs
BEJIMUWHO! MECTHBIX CONPOTHBIEHHIH £,, BOSHHKAIOHX Ha BXOJC B Alapar
U BRIXOJIE W3 HETO M IIPH pazjadc MOToka no (GHIETPOBATERHEIM JTIEMEHTAM,
B obuteM Buje rHApaBIHYIECKOS COTIPOTUBICHHE MOMET OhITh OLpeencHo
o QopMy e

AP =05 & Va’ pon

TIE D 4 — CKOPOCTD Ta3a BO BXOJHOM IAtpyOKe; p, — IUIOTHOCTH rasa,
KT/

Bemmuna &, — ycTaHaBIHBaercs KOHCTPYKIMEH (HUIBTPOBR pasHOIL
1,5...2.

Fuapaspvdeckoe  CONPOTHBICHHE GIIETPOBATHHON TNEPErOpOIKH
BKJLOYACT [IOTEPH HATMOPA 32 CHET CaMOil MEPEropoiKu AP, u notepu 3a
CYET OCERINEH Ha meperoponky neimm AP,

] AP, =AP,+AP,",
Bemmuuny AP, (8 I1a) yno6Ho BEMMHCIATE MO BHIPaOKECHHIO!
AP, =K, u q",

rae K, - kooQOUIHeHT, XapaKTepU3YIONH COMPOTHBIEHIE QUILTPO-
BATBEHOH NEPETOPOIIKH, M | - AMHaMHYecKas BA3KOCTE rasa, [la-¢; ¢ - cxo-
pocre unbTpopanys (yaermsHas ra3oBad Harpyska), M/ C; 7 - HOKA3aTenhb
CTETICHW, 3ABHCHAIMHA OT peXrMa TeUeHHMs raza CKBOZb HEpEropoixy (s
JIAMHHAPHOTO pe&uMa r=1, g TypOynenraoro n=2...4).

Koapduument K, 3aBHCHT OT TONIHWHBI B TPOHHIIAEMOCTH (PUIETPO-
BANIbHOH NEPETOPONAKH, KOJIMYECTBE IBUIH, OCTABIUEHCA Ha TICPErOpOIKE TI0-
CJie pereHepariay, cBOHCTB ninH. [ToaToMy 3T0T KO3 HLIERT ONIPEAEIAIOT
IKCIICPUMENTAIRHO. JIis GUIbTPOBANLHEIX TKaHel H3 NTAaBCaHA, YJ/amiH-
BAIOIMX HEMEHTHYK) WM KBapIEBYIO HBIL ¢ MCIOHAHHBIM IHAMETPOM B

npeaenax 10...20 mxm K, = (1100...1500)-10° ™', 119 Tex xe matepranos
IIPH YJIABIHBAHAY BO3TOHOB OT CTalCIUIaBMIIBHEIX AYTOBRIX IIeYeH ¢ Menu-

AHHLIM JHaMeTPOM dacTh 2,5...3,0 MM K, = (2300...2400)- 10° a7,
Conporusienue B Ila, Bu3BaHHOE oceBmIei Ha MEPETOPOAKY TILLTaIO,
PacCUUTLIBACTCSA 110 YPABHEHUIO!
AP v ew' ¢ K,
rfie 7 - IPOJONKATENRHOCTE (PHIBTPOBANILHONO LHKIIA, C; C,, - KOHIIEH-
TpamKs MLUTA Ha BXOAE B QUIBTP, T /M'; K - HapamMeTp COMPOTHBICHMS CIIOS
TEUTH, M/ T .
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Bennuyna K; 3aBMCHT OT CBOMCTE ILUIA H ITOPO3HOCTH CIIOS MLITH Ha
neperopoixe. HanpaMep, 114 OEMEHTa ¢ MEIHAHHBIM JHMAMETPOM YaCTHI[

d, = 10...20 Mxm K; = (6...16)- 10° M/T, IS yacTri KpeMmums d,, = 0,7 MKkM
K; = 330.10° w/r, 1 BOSrOHOB CTANEIMABWIBHOHN AyFoBOH Ieun d, = 3

micm K, = 80-10° m/r.

CreyeT MMeTh B BHIY, 4T0 OOLISE COTPOTHRIICHHE PYKABHHX QHIIET-
poB He AoJbkHO IpeRnmmate 2800 Iz, a conpoTHBIEHHE CIIOA IEUTH Ha He-
peroponke —800... 1000 ITa.

3adanue: [l ynaenueadus IemeHtHolt WHLTH momoOpath GMIBTD
®PKH 1 paccauTath cro THAPABITHYECKOS CONPOTUBIICHHE, ECIH HIBECTHO:
TeMmmepatypa Bosayxa - 120 "C; marepuan TKaHeBOro QHILTpa — JIaBCaH,
PeKHM TeUeHHa rasa B QUILTpe — TaMHHAPHEIH, QUIBTpyIOMuUE 3MEMEHTH
paGoratoT Ge3z perenepamni 400 c, crmoco® pereHepalMi — UMITYJIBCHAA
TIpoxyBKa. Pacxox IPOAYBOYHEIX 'A20B HIPHHATL HCXO0AA U3 criocoda pere-
Hepaiui ¢omisTpa @PKH (cM. 001mMe momoxkeHns).

BapuanT 1 23] 4[5 6] 7[ 8] 9] 10

PACXON SAMEUICHHEX |35\ 35 | 38 1 31 | 34 | 37 | 40 | 42 | 43 | 45
razos *10°, M /4

Konenrpanys num

1A BXOZIE B (HITBTD I"/M310 1512120124 (221830 |10 ( 15

Meauanusiii tHaMeTp

10 10| 11 [ 13 (11 [ 12 (12|16 |15 | 18
. YACTHIT TIELTH, MKM

Tpebyemas cTeneHb

OUMCTKH, 10 ME/M" 10} 30 } 10 | 30 | 10 } 30 | 10 | 30 | 10 | 30

CxopaocTs raza Bo

10(10,1|10,2(10,3|10,4|10,5(10,6(10,7(10,8(10,9
BXOJHOM maTpyOke, M/c

QuneTp ©PKM BRITyCcKacTCAd NMTH THIOPASMEPOB ¢ [OBEPXHOCTRIO
dumsTparmn 30, 60, 90, 180, 360 M°.

KouTpoLubie BONPOCHI
. Knaccudmraiiis TKaHEBEIX GHIBTPOB.
2.Tpebopanus MpeabABIAeMEIe K (DANETPOBATLHEIM TKAHIM.
3.¥YcrpoiicTBo pyKaBHbIX TKAHEBRIX (PHILTPOB.
4.Crioco0B! pereHepally TKAaHEBEIX (PHIETPOB.
5.ITopsaok pacdera pyKaBHbIX TKAHEBLIX (UIBTPOB.
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