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CHCTEMA CBEPXBBICOKO?®®EKTUBHON MUKPOBHOJIOT MYECKOM
OUJIBTPAIIMH BO3AYXA HA OCHOBE OPTAHUYECKOI'O I'EJIAA 1 CITIOCOB EE
HNOJYYEHUA

O0JsacTb TEXHHKH, K KOTOPOH OTHOCUTCS H300peTeHHe

Hacrosiee n3o0peTeHne B LEJIOM OTHOCUTCS] K BO3IYIIHBIM (DHIBTPaM U BO3JYXOOUUCTHTEISIM H,
B YaCTHOCTH, K (HIBTPY BO3AYXOOYHCTHUTENS, COAEPKALIEMY yCOBEPIIEHCTBOBAHHBIN
oprannveckuii renb. Hacrosimee wu3oOpeTeHune Takxke OTHOCUTCA K CHOCOOY H3rOTOBIEHUS
BBILIEYTOMSIHYTOT'O CBEPXBBICOKO3(PPEKTUBHOIO MHUKPOOHUOIOTHYECKOr0 BO3IYIIHOIO (UIbTPa HA

ocHoBe opranudeckoro reixst (UGMA).
YpoBeHb TeXHUKH

Cucremsbl punbTpalu Bo3ayXa OOBMMHO KIACCU(DHULMPYIOT B COOTBETCTBHH C Pa3MEpOM YaCTHILI,
KOTOpBIE€ OHH OT(QUIBTPOBBIBAIOT. [103TOMY B CTaHHapTax BO3AYIIHOW (HIBTPALIMH, HA3bIBAEMbIX
EPA, HEPA (BricokosddexruBHblii Bo3aymHbIi GuibTp TBepAbix dactui), ULPA (Bo3ayuiHblii
buabTp co cBepxHU3KkUM mpoHukHOBeHHeM), SULPA (Bo3nyuiHblii (QUIBTp ¢ MaKCHMAaJIbHO
HU3KUM TMPOHUKHOBEHHEM), UMEIOTCSI KPUTEPHH, ONPENESNSIOIUE pa3Mep YaCTHI, JJIsI KOTOPbIX
(GunbTp SBISETCS MPOHHUIAEMBbIM, M €ro CONPOTHBJIEHHE BO3AYLIHOMY MOTOKYy. OnmHako cpenu
UCTIBITATEIbHBIX KPUTEPHEB YKA3aHHBIX CTAHAAPTOB JJIsl (PHIBTPOB TBEPIBIX YACTULl OTCYTCTBYIOT

KPUTEPUHU, OTHOCSIIUECS K MUKPOOUOJIOTMIECKON HArPy3Ke OKPYIKAOIIEro BO3AyXa.

QuibTpel TBEPABIX YACTHUIl AeHCTBYIOT kak cuta. Hampumep, munucrepcrso sHepretuku CIIIA
ompenensier kak HEPA ¢unbtpel, cnocobHble ymansate 99,97 % wuactun pasmepa 0,3 MKM.
Ilockonbky B TeueHHME MOCIEIHUX JECATWIETUNH TEXHOJOIMsl NPOU3BOJACTBA IPOJBHUHYJIACH,
OTBEPCTUSI CHUTA CTAJI0 MOKHO YMEHbLUINTb, M ObUTH pa3paboranbl ¢uibTpsl Tuma ULPA,
cnocoOHple ypanmsaTe 99,9995 % wactun pasmepa 0,12 mxm. Opnako B ¢uiasrpax HEPA,
OCHOBAHHBIX Ha (PHIIBTPALIUH TBEPAbIX YACTHUI] IO THITY CHT, OOBIYHO BO3HHKAET MEPernaja JaBICHHUS
B nuana3zoHe 150—300 Ila, u B TO e BpeMs 3TOT Mepenaj NaBJIEHUs, YBEJIMUUBAIOIIUICA MPU
ucnonb3oBaHuu (punerpoB kimacca ULPA 3a cuer yMeHbIIEHHs OTBEPCTHH CHTA, yBEIMYHBAET
NOTEPU PHEPTUU 1O HaMHOro Oonbminx 3HadeHWH. C Ipyrofl CTOPOHBI, YMEHBIIEHHE pa3Mmepa
¢unbTpyembix vactul Hmke 0,3 MKM SIBISIETCS Ba)KHBIM BO MHOTHUX OOJIACTSIX, B TOM YHCIE B
NUINEBOH U MENUIMHCKOH NPOMBIIIJIEHHOCTH, a TakXe B OOLIECTBEHHOM 3[PaBOOXPAHEHHH MU

OOIIEeCTBEHHBIX MeCTaX, IJIsI (UIBTPALUU TMEPEHOCHMBIX IO BO3AYXY pPAaCIpOCTPAHEHHBIX
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UH(EKIMOHHBIX BUPYCOB M OaKTepuii, B TOM YHUCIIe, B YaCTHOCTH, BUpyca rpumnmna. HecMoTpst Ha ToO,

YTO JaHHOE TpeOOBaHHE SIBISETCS CYLIECTBEHHBIM, YBEIHMUYEHHE MHKPOOHOJOTHYECKON
53¢ (}eKTHBHOCTH HE TOJNYYMIO TAaKOro ke pacmpocTtpaHeHusi, kak ¢unbstpel HEPA, 3a
UCKJIIOUEHHEM CIELUAIbHBIX TMOTPEOHOCTEH, TaKMX KaK YHCTblEé KOMHATBI, IO NPUYHHE HX
HEIOCTaTKOB, CBSI3aHHBIX C W3JE€P’KKAMM, B YaCTHOCTH, C 3aTpaTaMu 3HEPrUH, BbI3BAHHBIMU
NOTEPSMU HAa TPEHHE, YBEJIUYMBAIOIIMMUCS BCJIEICTBHE TEXHOJOIMH YKa3aHHBIX CHOCOOOB MOA
cokpaweHHbiMu HazBaHusiMu ULPA, SULPA, koTopble OCHOBaHbl Ha YMEHBLIEHHHM pa3MepOB
oTBepcTuii cura. IMEIoTCsl MOMBITKY BHECEHUS YCOBEPLIEHCTBOBAHUN ISl IPEOOJIEHHS TPOOIEMBI
3((eKTUBHOCTH HCIIONB30BAHUS YHEPTUN U YCHIIEHHS YAEP>KaHUsI MUKPOOPTaHU3MOB B (puibTpax
TBEpPAbIX YaCTHL], OTHOCSALIMXCSA K Tumly cuT. Hampumep, B mareHTe, 03arnaBieHHOM «DUiIbTp
HEPA», non Homepom nybnukaruu US6428610 B1 u ¢ naroii myOnukauuu 6 aBrycta 2002 r. u
nateHre, osaryaBieHHOM «BbicokoaddekTuBHass u sHeprocOeperaromasi (pOTOKATATUTUYECKAS
ceTka BO3ayIIHOTO (puibTpay mox HomepoMm nyoOnukaun CN204469537 U u ¢ natoi nyOaukauuu
19 mons 2015 r. ommcaHo yBenmdeHue >(p(EKTHBHOCTH HMCHOJIb30BAHMS SHEPTUH (UIBTPAMH
TBepAbIX 4acThl. OAHAKO MeXaHU3M yBeNudeHHs 3(PQPEKTHMBHOCTH HCHOJIb30BAHHS JHEPTUU B
yKa3aHHbIX JIOKyMeHTax No cyTu otimdaercss or ¢unbtpoB UGMA. IlareHT moxm HOMeEpoOM
nyOnukaumu US6428610 B1 ocHOBaH Ha 3JIEKTPOCTATHUECKOM HArPy3Ke HETKAHOM MOBEPXHOCTH, &
natreHT mnoxn HomepoM nyOnumkammu CN204469537 U OCHOBaH Ha HCIOJB30BAHUU  CJIOS

¢doTokaTamu3aTOpa, MPUBOIUMOTO B ACHCTBHUE YIbTPA(UOIETOBBIM U3y YCHUEM.

Taxke CyIEeCTBYIOT CIIOCOOBI AJIEKTPOCTATUYECKOTO YMEHBIIEHUS pa3Mepa yIAep:KUBAEMbIX YaCTHUI]
6e3 ymeHbmeHust 3((EKTUBHOCTH HCIOJB30BAHKUS SHEPTHH B TPATULMOHHBIX (UIBTPAxX ISt
yAaNeHuss TBEPAbIX YaCTUL, TAaKUX KaK (UIBTPHI, OINHCAHHbIE B MATEHTHOM JOKyMEHTE
NeUS7258729 B1, o3ariaBneHHOM — «OJIEKTPOHHBIH  OUWIONSAPHBIA  3JIEKTPOCTATUYECKHN
BO3AYyXOOYUCTUTENbY ¢ martoil myOmumkammu 21 asrycra 2007 r. OgHako B crmocobax 3TOro THIa
UCTIONB3YIOTCSl HATIPSDKEHUSI HA YPOBHE KHJIOBOJIBT. BBICOKHE HANpPsDKEHUS] OTPaHUYMBAIOT Chepy

HX UCTIOJB30BaHUsA, B HACTHOCTHU, OJII UHAUBUAY AJIbHOTO yl'[OTpe6J'IeHI/I$I U BO BJIAJKHBIX MECTax.

ITaTent, o3armaBieHHBIH «nekrpocrarnyecku ycuieHHold ¢uustp HEPA», mon nHOMepom
nyOmukaunu US4781736 A u ¢ naroit mybmukanym 1 HOsOpst 1988 1. OTHOCHTCS K UCTIONBb30BAHHIO
BBICOKOBOJIBTHBIX 3JIEKTPOIOB Ha BITYCKe (PHIIBTPYIOINEro KOMIIOHEHTA, OTHOCSLIETOCS K THITY CHT,
s nosbllneHust 3¢ dexktuBHOCTH  ynmameHuss dactun B ¢uibTpax HEPA  3a  cuer

3JIEKTPOCTATHYECKON MOHM3AINY YaCTHII B BO3AyXe Ha BIyCKe (QUITbTpa.

IlaTenTHas 3as1BKa, O3arjiaBJICHHas «I'eeBpIil OCBEKUTEID BO3ayXa u criocob ero U3IrOTOBJICHUAY,

noxy HomepoM mnyOmmkammu US2002/0039566 Al wu ¢ pmartoii myOmukammu 4 ampens 2002 r.
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OTHOCHUTCS K YAEPKAaHUI0 PA3JIMYHBIX apOMATU3UPYHOILIUX BEILIECTB WIM TAKUX CPENCTB, Kak

JI€30/10PAHTbl, B CHUHTETUYECKOM Trejle U HX CBOEBPEMEHHOMY [O3UPOBAHUIO B OKPY KAIOIIUN
Bo3ayX. OHAKO MCIONIB30BAHUE TeJisl B TIATEHTHOH 3asiBKe, O3arjiaBjieHHON «Bo3ayuHbiil GuibTp
IUTSA yIAJIEHUS] TBEPABIX YaCTHUI] U JIETYYUX OPraHMYECKUX COCTUHEHHUID MOJ HOMEPOM ITy OJIMKAIU
US2005/0132886 Al u ¢ paroii nyOmukammu 23 wroHs 2005 1. sBIsSeTCs B TOYHOCTH
nporuBononoxuabM ¢punbrpannun UGMA. Kak onmcano B maparpage [0018] onucanus ykazaHHOH
NATEHTHOHN 3asBKH, I'eJib 3aXBaThIBAET YAaCTHLIBI pa3MepoM Oosbiie 0,3 MKM, a HYaCTULIBI Pa3MEepOM

MeHblIe 0,3 MKM yIepKUBAKOTCS 3JIEKTPOCTATUUECKU.
Onucanue u3odpereHus

Hzobperenue, ONMCaHHOE B JaHHOM JIOKYMEHTE, CBEPXBBICOKOA((PEKTUBHBIN
MUKpOOHONIOrn4eckuii BO3Ay IHbIH GuibTp Ha ocHOBe opranudeckoro reiast (UGMA), ocHOBaHO Ha
IBIXaTEJbHBIX CHCTEMaX MOBEPXHOCTEH OpPraHM4YeCKOro rejisi B MPHPOAE M HA OMOMHMETHYECKOI
koHcTpykimu. @unbtp UGMA cornacHo mpeiMeTy HacTOSIIero M300peTeHHsi OCHOBBIBASTCS Ha
UCIIOJIb30BAHUM TyOYaThIX CTPYKTYp B KadyeCTBE CPEACTBAa YAEpKaHWS MHUKPOOPTraHU3MOB B
MHOT'OCJIOHBIX KOHCTPYKLMSIX B (hOPME COHJABHYA 32 CUET IOKPBITHS OPraHMYECKHM TIelleM,
00aaromKUM BBICOKOH TTOPUCTOCTBIO HA HAHOMETPOBOM ypOBHE. Mexay cioeM aist GuibTparun
KPYIHBIX YacTUL] U cjoeM i yaepkanusi dactull punbtpel UGMA conmepskaT KOMIIOHEHT,
MOKPBITBI  OPraHMYECKUM TejieM, OOJamarollMM BBICOKOH CIIOCOOHOCTBIO K yAEP KaHHIO
MUKPOOPTaHM3MOB M YAaCTHL M OOJamaroliuM OOJbIIEeH CTENeHbI0 YJAep’KaHHs B OTHOLICHHUH
OPTraHU3MOB HAMHOI'O MEHBINETrO pa3Mepa, 4YeM OTBEPCTHs CUTa B (PUIBTPAX, OTHOCSLIUXCS K THITY
cut, Ttakux kak HEPA, a Ttakke Menpmnvu nortepsmu sHepruu. ®Punstp UGMA  moxkHO
UCTIONB30BATh HA 3AIIUTHBIX JIMLEBbIX MackKax, s (uibTpamuu BO3OyXa B JieueOHBIX
YVUPEKICHHUAX M B MECTAX, HEMOCPEIACTBEHHO CBSA3aHHBIX CO 37I0POBBEM JIFOACH, TAKUX KaK MHUIIEBOE
NPOM3BOJCTBO, 0e3 Kakux-IuOo MmoOouyHbIX 3()(EKTOB, Tak KaK OH HE CONEPKUT Kakue-J1udo

TOKCHUYHBIC UJIN HEOPTAaHUYICCKHUE BCIICCTBA.

Tak kax UGMA nelicTByeT 3a CueT yBEJUYEHUS] BEJUYMHBI TUIOMIAJN TTOBEPXHOCTU CKOJIbKECHHUS
BO3yXa B CIy4ailHbIM 00pa30oM pacrhpeleeHHbIX BO3MYIIHBIX KaHAjaX, a He myTeM (UIbTpaLuu
TBEPABIX YACTHUI[ MO THIY CHT, CHUXKAeTCs o0llee TpPEeHHEe BO3AyXa, a TaKkKe COKpaIlaeTcs

notpeliIeHne SHEPTHH U3-32 TIepenaga JaBICHUs MEKAY BIYCKHOH U BBIY CKHOH MOBEPXHOCTSIMH.

B usBecTHOM ypoBHE TeXHHMKH C(epbl MPUMEHEHHs HANpPSDKEHUs] OTPAHUYEHBI, B YACTHOCTH, IUIS

WHAWBUAY AJIBHOT'O ynOTpe6J'IeHI/I$I H BO BJIQ’KHBIX MECTax.



WO0/2020/050793 PCT/TR2019/050422
4
VYaepkaHue 9acTUI[ NMPH IOMOIIN 3JIEKTPOCTATUYECKON HArpy3Kd, HAaoOOpOT, HAaXOAWUTCS BHE

cheppt UGMA. B ¢unsrparmn UGMA B HaHONOPHCTYIO CTPYKTYPY OPTaHUYECKOrO Tels Ha
HAHOMETPOBOM YPOBHE C BBICOKOH 3((PEKTHBHOCTBIO 3aKIIIOYAIOTCS CBS3H TPUTHIPOKCUIA H

NPUPOIHON IIIFOKO3bI, CONEPIKAIIUXCS B OPTAHUYECKOM relie, 1 MUKPOOHOIOrnieckast Harpyska.

N xoTs1 B pasHbIX crocodax Mpeaiarajioch HCIONb30BAHUE TeJisl NMPH KOHIUIMOHHPOBAHUH H
bunpTpanuu BO3Ayxa, crnoco0 ucnojb3oBaHusi rens B (uwibtpe UGMA u pesynbTupyromas

3¢ PeKTUBHOCTD OTIIMYAIOTCS OT BCEX 3THX CMOCOOOB.

Jlns cpaBHEHUsI CO CrocoOamMu M3BECTHOrO ypoBHsI TexHHKH, B (puibTpe UGMA HaHOmopuCTast
CTPYKTypa B IOKPBITOM BO3JyXOM OpPraHMYECKOM Treljie, MPOXOJAINeM B CIydalHbIM 00pazom
pacrpeneneHHblil TyO4aThlii OCTOB, a TAK)KEe JIPyTHe OPraHHMYECKUE BELIECTBA B HEM, SIBIISIOLINECS
TOYKAMH  TNPHUTSDKEHHsT ~ MUKPOOPTaHM3MOB,  O0ECHEeYMBAIOT  yIepXKaHHe  4acTUl |
MHUKPOOHOJIOTHUECKIX YaCTHL, B 4aCTHOCTH, pasMepoM MeHee 0,3 mkm. B UGMA muis ynepsxanus
yactul pasmepoMm MeHee 0.3 MKM He TpeOyercsl 3JIeKTpOCTaTU4ecku 0OpaboTaHHAs MOBEPXHOCTD
VTN aKTHBALMS BBICOKMM HampspkeHueM. bonee toro, korna ¢punbtpel UGMA ucnone3yrores mpu
LIUKINYECKON  LUPKYJALMM  BO3yXa, OHM MOTYT JOCTHraTb YyMEHBLIEHHs BEJIMYUHbI
MHUKpPOOHOJIOTHUECKOH Harpy3Kd HamoJiOBUHY 3a onmuH mpoxon. Cpeam cucreM QuibTpanun
BO3/lyXa, H3rOTaBJIMBAEMbIX K HACTOSIIEMy BPEMEHH, HU OJIHA CHCTEMa, 3a MCKIIIOUYEHUEM
¢unbrpaumn  UGMA, He COOTBETCTByeT KpHUTEpHIO 3(PPEKTUBHOCTH MOCIENOBATEIBHOIO

YMCHBUICHUA MHKpO6HOHOFH‘{eCKOﬁ Harpy3ku BABOE 3a 4HacC IIpu LlI/IK.III/I‘-I@CKOfI LHUPKYJIALUHA.

Muxkpobuonorndeckasi aKTHBHOCTh OCHOBAHA HAa TMPEOINOJOXKEHUH, YTO MHUKPOOHMONIOrHYecKast
Harpys3ka MepeHOCsTCs BellleCTBaMHU, B3BEIIEHHBIMU B BO3[yXe, U 5TU BEIEeCTBA yIEpP KUBAIOTCS B
¢unbTpe TBepabx yactull. PuibTp UGMA, onucaHHbIA B JAHHOM AOKYMEHTE, B OTJIMUHE OT BCEX
BO3AYIIHBIX  (PUIBTPOB HAa  OCHOBE TPAAWULMOHHOIO  VIEpXKAaHUS  HacTHL, obOyiamaer
mMukpobuonorndeckoit adgpdexrusrocTero. @unbTp THIA UGMA COrNTacHO MpeaMeTy HacTOSIIEro
n300peTeHus yIep:KUBaeT OpraHu3Mbl, obnanaromme Gu3nueckoil rHOKOCThIO, TAaKUe Kak OakTepuu
U BUPYCBHL, 32 CYET MEXAaHHU3Ma, OTJIHMYAIOIIErocs OT BKJIIOYEHHBIX B CTAHAAPTHl (UIBTPOB,
OTHOCALIUXCS K TUIY CHUT. DTOT MEXaHM3M O0O3HaueH Kak OWOMHMETHYECKHH, TaKk KakK OH
BJIOXHOBJICH MEXaHM3MOM BO3JYIIHOTO [bIXaHUS JKUBBIX CYLIECTB B MpUPOAE, U CHeNaH
MPUMEHHUMBIM TIPH MTOMOLIY MPOMBIIIJIEHHO AOCTYNMHbIX Martepuanos. @unetp Tuma UGMA numeer
CTPYKTYypy B IBYX pas3HbIX Macmradax, MAaKpPOCKOMIMYECKOM H  MHKPOCKOIMHYECKOM.
PacnipenenenHast CTpykTypa mop B MaKpOCKONUYECKOM MaclTabe Ha YPOBHE MHJUIUMETPOB U
MOpUCTasi CTPYKTypa HAa HAHOMETPOBOM YPOBHE HCIOJB3YIOTCS COBMECTHO. B 3aBucumoctu OT

CKOPOCTH BO3IYIIHOTO MOTOKA M TMOPSIIKA CTyNeHeH QUIBTPYIOLINX CIIOEB, TIOPUCTAst CTPYKTYpa B
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MaKPOCKOIMMYECKOM MaciTabe mojiydaercss u3 rybuaToro mMatepualia ¢ MIOTHOCThIO mop 1—I100

MOp Ha JIOWM U 00bIMHO NpuOm3uTeNsHO 20 mop Ha MM, HaHOMOPUCTYIO CTPYKTYPY MOJMYUYAOT
U3 TejIeBOro MaTepuana, pasMep NOp B KOTOPOM HU3MEHSIETCSl B COOTBETCTBHUU C LEJIEBOU
s dexTuBHOCTBIO MUt puMeHeHHs B quamna3oHe S0—5000 HM, B KOTOpPBIH MMEET CIeIHaIbHbIN
cocraB. TekcTypa rejsi MOKPBIBAET BCe OOBEMHBIE BHYTPEHHHE MOBEPXHOCTH MAaKPOCKOMHYECKON
CTPYKTYpbl. BO3HHKaIMMe B JAHHOM CHOCOOE BO3AYILIHBbIC SUEHKH Takke O0eCIeduBaroT
yAepXKaHe W KCTOIICHHEe MHUKPOOHOJIOTUYECKOW HArpy3KH BMECT€ C HAXOISLIUMCS BHYTPH

BCIICCTBOM.

Hacrosiee nzobperenue Oyaer 6oee MOHATHO MPU NMOMOIIHU (UTYDP, HOMEPa KOTOPBIX MPUBENEHBI

HUKE, U CBOMCTB, YKa3aHHBIX B MOJPOOHOM ONMMCAHHH.

CpaBuenue 3(h(peKTUBHOCTH TPaAULMOHHBIX, cTaHAapTHEIX puiasTpoB HEPA u ULPA u ¢unbtpa
UGMA, onmcaHHOrO B JaHHOM NOKyMeHTe, mpuseneHbl Ha ¢ur. 7, 8, 9 u 10. Ounbrpyromuii
kapTpuk Tuna UGMA, UCTIOIb30BaHHBIN B TAHHBIX CPABHEHUSIX, UMEET TPEXCIOWHYIO CTPYKTYPY,
cocrostmyio m3 200 r/mM>  BOIMNOUHOrO GUIBTPA IS YAEPKAHHMS KPYIHBIX UACTHI[ THIIA
BOJOIUIOTHOW MAacK{ Ha BIyCKHOH NOBEPXHOCTH TIyOdaTOH KapKacCHOH CTPYKTYpbI, HUMEIOLIeH
TOJIIMHY 6 MM U IUIOTHOCTB Nop 20 Mop Ha ArOWM, BHYTPEHHUE MOBEPXHOCTU KOTOPON MOKPHITHI

2 o
renieM, ¥ 50 I/M” HETKAaHOT'O MaTepuaja Ha €ro BbITyCKHOMN MOBEPXHOCTH.
Kpartkoe onucanue rpaguuecKux MaTepuaioB
Ha ¢ur. 1 npencrasnena tpexcioiiHas 6azosas ctpykrypa UGMA.

Ha ¢ur. 2 npexncrasieH BHyTpEeHHHUI ryOuaThlii OCTOB C KaHaJAaMH JISl 3aXBaTa OPraHHYECKOTrO

rejsd 1 KOHCTPYKIHA HAHOOCTOBA HAHOIMOPUCTOI'O OPraHuvi€CKOro reiid.

Ha (I)I/Il". 3 npeacrapjicHa CUCTEMAa HAHECCHHS IMOKPBITUA OPraHUYCCKOro rejisd U IOJIYUYCHUA

UGMA.
Ha ¢ur. 4 npencrasnena cuctema UGMA 11t LIMKITUYECKOU (DUITBTPALIAN BO3AyXa.

Ha ¢ur. 5 npencrasnena MaorocioiiHas cucrema rbtpannu Bo3ayxa UGMA Ha BIycke Bo3nyxa

HU3BHEC.

Ha ¢ur. 6 npencrasnen punstp UGMA B HHANBHUAYAIBHOH 3aLIUTHON Macke.
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Ha ¢ur. 7 npencraBieHo M3MEHEHHE YPOBHS MHKPOOHOJIOTHUECKOW HArpy3KH B OKPY KAOLIEM

BO3/IyX€ C TEUEHHEM BPEMEHHU NPHU 3KCIUTyaTallMd B 3aMKHyTOM Iwkie anst ¢unbtpa UGMA n

¢unsTpoB HEPA.

Ha ¢ur. 8 mpencraBieHO H3MEHEHHE CPENHEB3BELUICHHOTO pa3Mepa YacTHIl B OKPY KAOIIEM
BO3/lyX€ C TEUYEHHUEM BPEMEHH TP 3KCIUIyaTalMd B 3aMKHyTOM mukie aist GuibtpoB UGMA,

HEPA u ULPA.

Ha ¢ur. 9 npeacraBieHO yMeHbIIEHHE Tepenana JaBlIeHUs B 3aBHCHMOCTU OT CONPOTUBIICHHUS
BO3YIIHOMY TIOTOKY B (UIBTPYIOLIEM KOMIIOHEHTE€ B COOTBETCTBHHM CO CPEOHEB3BEIIEHHBIM
pa3sMepoM HacTull, IPU 3TOM KOJIN4eCTBO aTMocepHoro Bozayxa B punsrpe UGMA 1 BO3 1y LIHBIX
¢unbTpax, orHocsmuxcs k Tuny cut (HEPA/EPA/ULPA), Oyner yMeHbIIaThes MPU SKCILTY aTallUU

B 3aMKHYTOM IUKIJIC.

Ha ¢wur. 10 nmpencraBieHo u3MeHeHue BenuuuHbl 3Hepromotpednenus (PU — Ha egunuLy),
KOTOpasi U3MEHseTCs C TeuyeHneM BpeMeHH skcruryaraiuu ¢uisrpa UGMA u ¢unstpoB HEPA,
HOPMUPOBAHHOE Ha €OUHMIy B COOTBETCTBUM CO 3HAYEHHMEM B MEPBbIiI MOMEHT BpPEMEHU

SKCIUTyaTaLUH.

Onucanue cChbLIIOYHBIX MO3HIMHI

Ne  HaummeHoBaHMe 4aCTH/CEKLIMH

1 @unprpyrommii kapTpuxk UGMA

2 ®@unbTp rpyOoii OUUCTKH

3 OpraHuyeckuil refib, CiydaiiHbIM 00pa3oM pacripeneeHHbIH B I'y04aTOM OCTOBE
4 HeTxaHblll CIIOU 111 yAEP>KAHUS YaCTHULL

5 BonHooOpasHasi CTpyKTypa

6 Kapkac

7 Jlunun yneprkaHusi BOJTHOOOPA3HOM CTPYKTYPhI HA KapKace

8 IIneHouHOE NOKPBITHE, NPENATCTBYIOLIEE BIUTHIBAHUIO BJIATU KaPKacoOM

9 Kananel 1J1s1 By CKa BO3AyXa
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10 Kanans! Aj1s1 BO3AYIIHOTO NOTOKA

11 Hanonopucras TekcTypa

12 ITuTaTenbHbBIN MaTEpUal HAa OCHOBE TPUTUAPOKCUIIA U TITFOKO3bI
13 Banna Ay HarpeBsa U NPOMUTKHU OBEPXHOCTH

14 Ilnnuuap

15 Cymika

16 I'yOka, He MOKpbITas reJeM

17 YnbTpa3BykoBas cBapka

18 YcTpoicTBO A LUKINYECKOW OYUCTKU BO3yXa

19 BeigBuKHOI ALIMK CMEHHOTO (puibTpyromero kaprpumka UGMA
20 Beinyck GpuIbTPOBAHHOTO BO3lyXa B OKPY KaIOIIee MPOCTPAHCTBO
21 BeHTUnATOp AN BCACBIBAHUS BO3yXa

22 Heobs3aTenbHbIi 3J1eKTPOHHBIA HHIUKATOP W OJIOK YIpaBICHUSI
23 IInyp u kabenbHAas TUHUS CBS3U

24 Heobsi3aTenbHBINA OCBETHTEIbHBIH KOMIIOHEHT

25 bnok o6pabdotku Bo3ayxa u3BHe s punbrpaimn UGMA

26 Kopnyc Ay HECKOJBKUX MOCIEA0BATENbHBIX KaPTPUIKEN

27 CoenvHEeHNE C KaHAJIOM JIJIsl BITyCKa BO3yXa

28 KaHan ayist BIycKa BO3ayxa B (PHIBTP MHAUBUY AIbHON 3aIIUTHONW MAaCKH

29 ®unbTp HA OCHOBE OPraHUYECKOIO redist

PCT/TR2019/050422

30 @uIbTpyIOIIUE CION HA OCHOBE OPraHMYECKOTO TeJisl ¢ MopaMu OOJIBIIOTO pa3Mepa

31 OunbTpyrouMe CI0M Ha OCHOBE OPTaHUYECKOTO Ielisl C MOPaMH CPEIHEro pasMepa
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32 QuibTpyOLIME CJIOM HA OCHOBE OPTaHUYECKOTO Telisl C MOpaMu Majioro pasmepa

IoapoGHoe onucanue u300peTeHUs

OcuoBupiM npumeHeHneM UGMA sBisieTcsl NPUMEHEHHE B Ka4deCTBE BO3AYXOOYUCTUTEINS IS
LUKINYECKON [UPKYJSILUK BO3AyXa JIUIIb BHYTPU HEKOTOPOro o0bema. B 3aMkHYyTOM 0OBEME H B
LIUKJINYECKOM peXHUMe OJIOK ¢ BeHTWIATOpoM (21) mnsi BcachiBaHHS BO3AyXa BCACBIBAET BO3IYX
yepe3 BbIIBIKHON smuk (19) cmennoro ¢uuptpyromero kaptpumka UGMA. Ha ¢ur. 4
NpeACTaBJIeH BbIIBIKHON smuk (19) cmennoro ¢punprpytromero kaprpumka UGMA B BBIABUHYTOM
cocTostHUU. Bo3ayx, moctynaroomuil yepe3 nepenHIo MOBEPXHOCTh YCTPOMCTBA ISl LIUKIMIECKOH
OYUCTKH BO3[yXa, B KOTOPOM YCTaHOBJIEH BbIIBIKHON smuK (19) cMEHHOro (QpUIBTPYOIIEro
kaprpumka UGMA, Tteuer dyepe3 Quubrpyromuii kaptpumk (1) UGMA, uepe3 mnepemHo0
NOBEPXHOCTh BBLABIKHOIO simuka (19) cmennoro ¢uusrpyromero kaprpumka UGMA ¢ mo
MEHbLIEH Mepe TPEeXCIONHON CIHABUYHON KOHCTPYKLUMEH. B TpaauIIMOHHBIX BO3AYyXOOUUCTUTENAX
YaCTHULIbI OOBIMHO YAAJSIIOTCS TAKMMH OTHOCSIIMMUCS K Tumy cutT ¢punbtpamu, kak HEPA u ULPA,
U Hapsay ¢ HUMH HCIOJB3YIOT (PHIBTPBI HA OCHOBE AKTUBHPOBAHHOIO yrisl. B komOuHaimm ¢
TPAAVLMOHHBIMH YCTPOMCTBAMU OYHUCTKH BO3JyXa MOTYT HMMETh MECTO TaKue CHOCOOBI, Kak
yJIbTpaHoNeTOBOEe HU3JIyuYeHHEe W YMEHbIIEHHe MHUKPOOHOJIOTMYECKOW Harpys3KH, yIepKaHue
YaCTHUL NIPU MOMOIIH 3JIEKTPOCTATUYECKON MOHU3ALMH, a TAK)KE MPOU3BOIHBIC OT HUX CIIOCOObI. B
OTJMYHE OT BCeX 3TUX crnocobos, B ¢uibtpe UGMA HaxonmuTcsi mopucTas ryOka WM TeHa,
AEMCTBYIOINAs 10 MEXaHU3MY, aHAJOTMYHOMY MEXaHHM3My NEHCTBHS JIETKHX, OPraHUYeCKHH TreJib
(3) BHYTpH ciay4aiiHBIM 00pa3oM pacHpeneNeHHOro ry04aTtoro OCTOBAa, HAHOMOPUCTAsl TEKCTypa
(11) Ha opraHMYECKOM rejie, TIOKPBIBAIOIIEM CIYYaiHbIM OOpa3oM pacrhperesieHHbIE KaHAJbL, U
(GUIbTpyOIMKMYA KOMIIOHEHT YJAEPKHUBAeT MHUKPOOHMOJIOTMYECKUE YAaCTHULbI W YaCTHUIBl MAaJoro
pasmepa. MukpoOHOIOrHdecKuil (PUIBTPYIOLINA KOMIIOHEHT COCTOMT M3 BOJIOIUIOTHOTO (PUIIbTpa
(2) rpy0Ooit OYMCTKM BOWJIOYHOTO THUIIA HA CTOPOHE BIyCKA M HETKAHOTO CJos (4) A yaep KaHus
YaCTHUL, YAEPKUBAIOLIETO YAaCTHIbI, KOTOPble MOIYT NPOHHKATh HA €ro BBITYCKHYI) CTOPOHY.
BonHooOpasHast crpyktypa (5), yBenwuuBaromas IUIOMIAb MMOBEPXHOCTU U MPEICTABIISIFOIIAS
co00il TPEXCIONHYIO COHABUYHYIO CTPYKTY Py, OOeCreYrBaeT 3aiep KKy 4acTHI] OOBIIOTO pasMepa
U3 TOCTYMAIOIIEro BO3AyXa M YacTHUL, CHOCOOHBIX MOBPEAMTb CPENHHUI CJIOH, B MEPBOM CIIOE,
KOTOpBII mpexacrtasisier coboilt ¢unbTp (2) rpydoi ounctku. YacTuipl, yaep:KUBaeMble B 3TOM
cioe, OOBIMHO BKJIIOYAIOT YACTHULBI, KOTOPBIE TAKKE MOTYT MPUTSATHBATHCS NEHCTBHEM CHIIBI
Tsokectd. CiaydaliHbIM 00pa3oM pacrpeneseHHbld TyOuaThlii OCTOB, MPEACTABISIOIIMNA COOOH

BTOPOH CJIOH, CONEPIKUT BO3AYLIHBIC KaHAJIBI B Opranmdeckom reje (3) (dur. 2).
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Texkymuii 4epe3 HUX BO3OYX OYHINAETCS MO MEXAHU3MY, KOTOPBIA OTJIMYAEeTCs OT (DHUIIBTPOB,

OTHOCALIUXCST K TUMYy CHT. M3-3a OTKJIOHEHWH B pa3HBIX HANpPaBIeHHAX B (popme peOpHCTHIX
BBICTYIIOB, BO3IYyIIHbIE KaHaJbl co37al0T TypOyieHtHocTh. Comepkamuii  4acTHUIBI U
MUKPOOHMOJIOTHYECKYI0 HArpy3Ky BO3AYX, IBIKYIIMHCS C OTKJIOHEHHEM BCIEACTBUE YyKa3aHHOH
TypOyJeHTHOCTH, 0OyBaeT MOBEPXHOCTH, MOKPBIThbIe HaHOTOpUCTON TekcTypoi (11). Ha ¢wur. 2,
COOTBETCTBEHHO, NPEACTABJIECHbI, HaUNHAs ¢ MaciuTaba cedenus obpasua d = 5 MM, kanans! (10)
I BO3AYIIHOTO IOTOKAa CO CIydaliHBIM O0pa3oM pacHpefesieHHbIMU OTBEPCTUSIMU TyOKH,
BbIOpaHHBIE B COOTBETCTBUU C BO3IYIIHBIM IOTOKOM CHaudaia B maciirabe 100 mMukpomerpos, a
3areM 10 MHKpOMeTpoB, M HaHomopucras Tekctypa (11) B momepeyHoM ceueHMM oOpasla U Ha
Bpe3ke. HacTuipl 1 MUKpOOHOIOrnieckas Harpy3ka B BO3lyXe, O0yBaroIleM CilydyaiHbIM 00pa3om
pacripenienieHHble peOpUCTBbIE BBICTYMBI, 3a CUeT TypOYJEHTHOCTH 3allOJIHSIOT IHUTATENbHbINA
marepuan (12) Ha OCHOBE TPUTHMAPOKCHUJIA U TJIFOKO3bl Ha HaHomopuctoi tekcrype (11). Takum
o0pa3oM, cpenHee yMEHBbIIEHHE KOJIUYECTBA MHKPOOHOJOTHYECKOH HArpy3KH M YacCTHI IPU
3KCIUTyaTallud B 3aMKHYTOM LIUKJIE YBEJINYMBAECTCS B COOTBETCTBUM C KOJUYECTBOM MPOLIEILIETO
BO3[yXa NPONOPLUOHAIBHO MJIUTENbHOCTH NpOoXokaeHus. I1o mepe Toro, xkak (HIBTPYIOLIMH
KOMITOHEHT 3aXBaTbhIBAET YAaCTHIbI M MUKPOOHOJIOTHYECKYIO HArpy3Ky, BEPOSITHOCTH yAEPKaHUS
TAK)K€ yBEJINYUBAETCA BMECTE C KOJMYECTBOM MPOXOAOB Hapsdy € TEKy4E€CTbIO OCTAJIBHBIX YaCTHII
MeHbIIEro pasMepa. Eie onHo# NpUYHUHON 3TOTO0 SBISIETCS TO, YTO MUTATENbHBIN MaTepuai (12) Ha
OCHOBE TPUTHMAPOKCUIA M TJIOKO3bl Ha HaHomopuctoil Ttekctype (11) Takike pacmpererneH
cilydaiiHbIM 00pa3oM W 00pasyeT MOBEPXHOCTb, PAa3ACJICHHYI) Ha HEOOJbIINE COCTABJSIOLINE,
UMEIOINe pa3Mep Ha HAaHOMETPOBOM YpPOBHE. 3a CYeT TaKOH CTPYKTypbl TEKyLIUH BO3IyX He
CTJIKUBAETCSI C TIOCTOSIHHOW MOTepel AaBlieHust, 0OpaTHO MPONOPLMOHAIBHON pa3Mepy OTBEPCTHUS
CHUTa, KaK B (PHIIbTPAX, OTHOCSINIUXCSA K THUIYy CHT. [IpU4MHOI 3TOro SBISIETCS TO, YTO B (puiibTpe
tuna UGMA cpenHuii pasmep OTBEPCTHS Uil MPOXOXKIEHHUsS] BO3yXa B IJIABHOM (HIIBTPYIOLIEM
komroHeHTe B 100 pa3 Gosblie, yeM B (UIIBTPAX, OTHOCSIIHUXCS K TUITY CUT. 3a CUET 3TOTO MOTEpHU
sHepruu MeHblie Ha 50 %, MOCKOJBbKY CONPOTUBIIEHUE TEUECHUIO SIBJISIETCS] HU3KUM, U, KPOME TOTO,
B ¢Quuprpax tmma UGMA no Mepe HCHONBb30BaHUU (UIBTPa HE BO3HHKAET 3HAYUTEIHHOE
yBEJIMYCHUE TIOTEPH SHEPTUM M3-32 3aIMOJHEHHUs, KaK B (PUIbTpaxX, OTHOCALIMXCS K THUIy CHT.
QOUIBTPOBAHHBIA BO3AYX, BBIXOIALIMHA U3 TelIeBOH (QUIBTPYIOLIEH TEKCTYPhl, KOTOPask MOKPHIBAET
ry04aTyro CTPyKTypy, PaclpoOCTpaHsIeTCs B HETKAHBIN ¢Jioi (4) mist yneps:kanus dactuil. HeTkanbiit
CJIOH (4) nnst yaep KaHusl YaCTHL MPETATCTBYET MOMAAaHUIO0 B OKPY KAIOLIee MPOCTPAHCTBO YaCTHI]
OpraHu4ueckoro rejs (3) u3 Ciy4ailHbIM 00pa3oM pacrpenesieHHOro Try0uaToro OCTOBa, KOTOpPBIE
MOTYT NPOHUKATh W3HYTPH (PHIBTpAa BMECTE C HAKOIUICHHBIMH Ha HHUX MHUKPOOHOJIOTHYECKUMHU
gactumamu. Kpome Toro, oH of0ecrnednBaeT yAep)KaHHE YaCTHLl CPEOHEr0  pasMepa,

NPONOPLUHUOHATIBHOTO pa3Mepy 1mop B Oymare.
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Crarsst, monrorosneHHast asropamu Kanchan Maji, Sudip Dasgupta, Krishna Pramanik u Akalabya

Bissoyi, o3arnasnenHas «Preparation and Evaluation of Gelatin-Chitosan-Nanobioglass 3D Porous
Scaffold for Bone Tissue Engineering», onyOnukoBanHas B 2016 r B xypHane «International
Journal of Biomaterials» wnsmatensctBa Hindawi publisher house, oTHocuTcs k mNOIy4eHHIO
rejieBoro kapkaca (0cTtoBa) JJisi IPUMEHEHUsT OMOKOMITO3UTa HA OCHOBE MPHUPOIHOTO IMOJIMMEPA B
KOCTHOM TkaHeBo# nHxxeHepun. B cucreme ¢punbrparnun UGMA, B oTiinune OT yKa3aHHOW CTaThH,
OnomMumeTHueckuit 5PPeKT B KOHCTPYKLIMU TEKCTYPbI T'eJisl MOJyYaeTCsl 32 CUET MOKPBITHS TIEHKON
MOPUCTOTO THIAPOTeNIEBOrO Kapkaca (IOPUCTOro OCTOBA) CTPYKTYPBI THOKOTO I'y04aToro HOCUTEIIS.
KomOuHanusi mosy4eHHOro eCTeCTBEHHbIM O0pa3oM KOCTHOTO JKENAaTHHA C TPUTHAPOKCHIOM B
BOOHOI cpene M CBA3bIBAHWE C JPYTUMH OPraHUYECKHMMH BEINECTBAMH, B YaCTHOCTH, CO
CBSI3bIBAOINEH MUKPOOMOJIOTHUYECKYIO HArpy3Ky INIFOKO30MH, COCTaBIIsET Kapkac (OCTOB) HA OCHOBE
OPraHUYeCKOro Tejsl ¢ HaHOCTPYKTYpPUPOBAaHHOH (OPMOH, Kak mpencTaBieHO Ha ¢ur. 2. IToT
reJIeBbIi KapKac MMeeT BOTHYTYIO CTPYKTYPY KaHAJOB, KOTOPbIE CIIOCOOHBI Y Iep KUBATh YaCTHLIbI 1
MUKPOOHONOTUYECKY 10 HArpy3Ky pasmepom menee 0,1 Mxkm. Bo3ayurHblii moTOK 001yBaeT refeBbii
OCTOB, KOTOPBIM HOKpbITa T'yO4aTasi MOBEPXHOCTb, U HArpy3Ka, KOTOPYIO CONEPXKHUT BO3MIY LIHBIN
IOTOK, yAEP’KHUBAETCS 3TUM OCTOBOM. B COOTBETCTBMM ¢ KOHCTPYKLHMEH Iefis, MOXKHO OIPEAEIHTh
IUaMEeTPBI MOJOCTEN NePBOro yPOBHS U pa3Mephl MOJOCTEN MEHBIIETO pa3Mepa B KAKI0M U3 HUX, a

TaK)ke JOJI0 AUCTIEPTUPOBAHHOIO YEPKUBAIOIIEro MaTepraa.

Ha ¢ur. 2 nmokpeitas rejem ryOuartasi CTPyKTypa NpEACTaBJIeHa B TPeX pa3HbIX MaciiTadax.
I'yOuarasi cTpyKTypa B HMIKHEHW YacCTH CIYJKUT KaK HOCHUTEJIb BO3AYLIHBIX KAHAJIOB, CIy4YalHBIM
0o0pa3oM pacrpenesieHHbIX Ha MIUIMMETPOBOM ypoBHe. Ha yBeNUYeHHOM BHIE B MOMEPEYHOM
CEYeHHH BHJHO, 4YTO TOCTYNAKOIIMIA BO3AYyX OOIyBAaeT MOBEPXHOCTH, TIOKPHIThIE IUIEHKOU
runporenss. CBepxy TMPHUBENEHO MHUKPOCKOMMYECKOEe U300pakeHWe TOMEPEeYHOr0 CeYeHUs,
NOJIyYeHHOe ¢ noBepXxHOcTel. COOTBETCTBEHHO, CIy4YailHBIM 00pa3oM pacrpeneieHHbIe KPyTJible
MOPBI, UMEIOIIHNE pa3Mepbl, Haxonsmuecs B nuanazoHe 10—5000 HM, MOKPBHIBAIOT MOBEPXHOCTH
KaHAJIOB, HAIMpPABISIOIMX BO3AYX MyTEM CKOJBKEHUS, a MHUKPOOHOJIOTMYECKash Harpy3ka u

HaCTULbL, COACPKAIMNECA B BO3AYXE, YACPKHUBAKOTCA STUMHU ITOPaAMU.

TpaguunonHble  Bo3aywIHbIe  (QUIBTPEI  OONamar0T  HEOONBIIMMH  JOCTIDKEHHSIMH B
MUKPOOHOJIOTHYECKOM aCIeKTe B COOTBETCTBHH C MX 3(PPEKTHBHOCTBIO B OTHOLICHWH YACTHLI, a
TaK)K€ MMEIOT KOPOTKHI CpOoK ciykObl. Hampumep, B TpaaWIIMOHHOM, CTaHOAPTHOM (HIBTPE
HEPA nepuon npuMeHeHHs O 3aMeHbl KOTOPOTO OLIEHUBAETCS B 6 MECSIIEB, €r0 CPOK CIyKOBI B
OTHOLIEHWU YJAEp>KaHUs MHUKPOOPTaHM3MOB 3aBepuiaercs uepe3 15—45 pgreit. OcCHOBHOM
MPUYMHON 3TOrO SABJISIETCSl YBEJIWYEHHE [AABJICHUs] B OCTAKOLIUXCSl MyCTBIMU OTBEPCTHUSIX CHTA,

IMMOCKOJIbKY B (1)1/1anan, OTHOCAIUXCA K TUITY CUT, 3aIIOJIHAOTCA MPOMEXKYTKU B CUTE, CO30ACTCA
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spdexr comma, U MHUKpPOOMONOTHYECKAs HArpy3ka Ha COYIApSIOIIMUXCS TBEPABIX YaCTHIAX

cTUpaeTcsi, a CBOOOMHAsT MHUKPOOHOJIOrHYecKasi Harpy3ka MOKET MPOXOIMThH 4Yepe3 OTBEPCTHsl 32

cYeT CBOEH rMOKOCTH.

Ounerp UGMA  yBenmuuuBaeT TpeHHE (QHUIBTPYEMOro BO3AyXa O TIOBEPXHOCTh 32 CUET
TypOyJE€HTHOCTH TIPU TPOXOXKIEHUH uepe3 BsI3KUHW TeNeBbld MaTepuans B SUYEHUCTBIX
CTPYKTYyPHPOBAaHHBIX KaHanax. MukpoOuonorudeckass Harpy3ka B BO3AyXe, TPyLIEMCS O
MIOBEPXHOCTD, YIEP)KUBAETCS HAHOIIOPUCTOMH reieBoii cTpykTypoil. Takum obpa3om, 3Ta CTpyKTypa
yAepKuBaeT OaKTepUH U BUPYCHl C pa3MepaMiu, KOTOPblE HeNb3s YCTPAHUTh NPU IOMOIIU
TpaguIUOHHbIX (GuibTpoB yactul, Takux kak HEPA u ULPA, uto BemeT k MeHbIIeil morepe
JABJICHUS, TIOCKOJIbKY €r0 MEXaHU3M BBbI3bIBAET MEHBLIEE TPEHUE, U 3TO BEAET K MEHBLIUM MOTEPSIM

SHEPTUN.

IMpu nwmknuveckoil skcryatanuu cuctembl  uubtpammu  UGMA, oumcTka BO3ayxa
(pacmpeneneHue MOTOKA) OMPENEssIeTCs] MUHUMAJIbHBIM KOJMYECTBOM yCTPOWCTB, NEHCTBYIOLIMX
COIJIACHO TIPOLeNype, ONpPEAEIeHHOW B COOTBETCTBHH C paclpeneseHHeM CHOCOOHOCTH
OKPY’KarOLIero MPOCTPAHCTBA K TeHEpald MHKPOOHOJOTHUECKOW HArpy3ku B momelneHuu. [Ipu
YCJIOBHH, YTO OOECTeYMBACTCS O3TO MHHHMAJbHOE KOJUYECTBO, MOXKHO JOOUTHCS LIEJEBBIX
3HAYEHHUH YMECHBUICHWA BABOC 3a 4YacC, IPHU 5TOM 60.]]66 BBICOKHEC 3HAYCHHUA OYUHNCTKH OOCTUIAIOTCA
BCJIE€ACTBUEC MEXAHHYCCKHX yCHOBHﬁ, CHeLII/I(l)I/I‘IHbIX st MECT, CBA3aHHBIX C CHUMMETPUYHBIM

BHEIIHUM BUIOM HJIN JOCTYITHOCTBIO IJIA Y CTAHOBKH.

Ipouecc nonyudenus Takke d3QPEeKTUBEH TSI SKCIUTY ATALIMOHHBIX XapakTepucTk ¢ribtpa UGMA
N0 yIep>KaHUI0 MHKPOOPTaHM3MOB. l'eneBas TeKCTypa, oOOpasyrolias HAHOMOPBI, JOJDKHA
MOKPBIBATh BHYTPEHHHE KaHAJbl IyOUaTON CTPYKTYpPBI CO CTPYKTYPOH IUICHKH KaK MOXKHO Ooiyee
OIHOPOAHOH TonmuHbL. OHUM U3 pa3pabOTaHHBIX JJIsl STOTO CIIOCOOOB SIBJISIETCS! MPOITYy CKAHHUE B
NPOIIECC OXJIAXKICHUS 10 KOMHATHOH TEMIEpaTypbl MyTEM CXKATHS MOCIEe HAHECEHUS MOKPBITUS B
BAHHE C TOpSYNM rejeM. UTo Kacaercss OMHOPOTHOCTH, CMECh Ul THAPOTENsl TOTOBSIT, UCXOIS M3
KUIKUX BemecTB. CMech, COAEpIKallyl0 TIHUIEPUH, BONY, JKEJATHH M TIIFOKO3Y PaCIUIaBJISIOT,
HarpeBast ee no S5°C. He mokpeiryro renem (16) ryOky, nmpemHa3HAYeHHYIO ISl TOTO YTOOBI
SIBJIATBCS] HOCUTEJIEM BO3AYIIHBIX KaHAJIOB, MOTPY)KAT B CMECh HA OCHOBE THAPOTEJIs, HArPETYIO
10 TUTABJICHMS, TIyTEM TOAaYM C LUIMHApPAa B BaHHY (13) ISl MPOMUTKH MOBEPXHOCTH. 3a CHET
O0BEMHOT0 pacxopa rejisi, MOKPHITHE HA BCE BHYTPEHHHE IMOBEPXHOCTH HAHOIIOPUCTON TEKCTYPBI
HAHOCST IIyTEM BBITSTMBAHUS HA TOBEPXHOCTh ¢ mpuTsruBaromero wuHapa (14). Iocne
npouecca cymku (15) moay4aroT BO3Ay LIHbIE KaHAJBI, TICHOYHOE MOKPHITHE (8), MPernsITCTBYOIIee

BIIUTBIBAHUIO BJIari  HAHOMIOPUCTBIM KapKacoM, H (l)I/IJII:;TPYIOH_[I/Iﬁ KOMIIOHCHT C OCTOBOM
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Ononornyeckoro nmpoucxoxaeHusi. [lonydeHHbli TakuM CcrocoboM (QUIBTPYIOIIUNA KOMIIOHEHT C

OCTOBOM OHMOJIOTMYECKOrO NMPOUCXOKACHUS, MaTepuall, BBITSAHYTbI M3 HETKAHOro cios (4) mns
yaepkaHusi yacTull U GuibTp (2) rpyOOl OYHUCTKUA BOWMJIOUHOTO THUIIA COBMECTHO BBITSTHBAIOT C
LIIMHAPA C MaTepHajioM, U TaKUM O00pa30oM IOJYHArOT TPEXCIOHWHYIO COHABUYHYIO CTPYKTYpY.
AHAJOTUYHO MOXKHO TIOJyYUTh JAPYTHE€ MHOTOCJIOHHBIE CTPYKTYpbl B COOTBETCTBUU C
TpeOoBanusMu. KpaeBble mpoTredkn QUIBTPYEMOro BO3AyXa BHYTPb KapTPHIKa MPEAOTBPALIAIOT
MOCPEICTBOM MHOTOCJIOMHON COHABUYHONW CTPYKTYpbl M 32 CHUET IOJNYyYEHHUs (PHIBTPYIOIIEro
KOMITIOHEHTa C TpeOyeMbIM pa3MepoM IyTeM aBTOMATHUECKOH OOpe3KH U yJIbTPa3BYKOBOI CBAapKU
(17) xpomok. MHOrOCIONHHY 0 (PIIBTPYIOLIYIO CTPYKTYPY BBOIST B BOJTHOOOpPA3HYIO rpecc-hopmy
nepen NpoXokaeHueM B Kapkac (6) dumpTpa ans co3maHUST BOJHOOOPA3HOH CTPYKTYphI B
HANpaBJIeHUH BIlyCKa BO31yXa. BOJHOOOpPa3HbIM MHOTOCJIOWHBINH yIEpPKUBAOLIUN (QUIBTP
MOMEIIAT B Kapkac (6). 3a cuer 3TOro, mo Mepe yBeluveHus oOluei IMolaad MOBEPXHOCTH

yBenuuuBaeTcs 3(pPEKTUBHOCTD yAEPIKAHUS B COOTBETCTBUHU C SHEPTONOTpeOIeHNEM.

ITonyuennsie TakuM criocodoM ¢punbTpel UGMA MOXKHO HCTOJB30BATh WM B ITOJIHOM LIUKJIE, VI
YaCTUYHO: COBMECTHO C COequHeHueM (27) ¢ KaHajJoM Al BIyCKa BO3JyXa, COAEPKaILINM
HCTOYHHK CBexero Bo3ayxa. Oxpyskarolee IpOCTPAHCTBO CHAOXKAETCsI BO3AYXOM U3 KOHCTPYKIIMU
Kopryca (26) IUIsi HECKOJbKHX TMOCJIENOBATENbHBIX KAPTPUIDKEH, CONEpIKAaIero HECKOJIbKO
¢unprpyrommx  kaptpumkerd (1) UGMA, mnockonbky B cly4ae [OJA4d BO3AyXa U3BHE
HeoOxonumoi  MukpoOuonorunyeckor ¢uiabrparmu puastpom UGMA BO3ayxa u3  yCIOBUH
BHEIIHEH Cpeapl Henb3si AOOUThCS 3a OAMH MpoXoA. B kadecTBe BO3AYLIHBIX (PHIBTPOB IS
WHIMBUY ATbHOM 3aIIUTHON Macku (¢ur. 6), ryOuaThlii BO3AYLIHBII 3a30p OT BITyCKa K BBIMYCKY B
¢unbTpyrommx cnosix (30) ¢uibTpa ANS  MHIMBUAYAJBHOW 3alIMTHOM MAacKU Ha OCHOBE
OPTaHUYECKOro TeJisl ¢ mopamMu OOJNBLIOrO pa3Mepa, ryOuaThlii BO3AYLIHBIA 3a30p OT BIyCKa K
BBIYCKY B QMIBTPYOMHUX ciosix (31) ¢pubTpa 11 MHANBUAYAJTBHON 3aLTUTHON MAaCKH Ha OCHOBE
OPTaHUYECKOTO Tejisi ¢ MOpaMH CPEeNHEero pasMepa MU ryOuarhlii BO3OYIIHBIA 3a30p OT BIyCKa K
BBINTYCKY B (PMIIBTPYIOMHUX CIOsIX (32) GuibTpa st HHANBUAYAJIBHON 3aLTUTHON MAaCKH Ha OCHOBE
OPTaHUYECKOro Telisi C MOpaMH MaJoro pa3Mepa HCIONBb3YIOT AHAJIOTUYHO INPH BCACBIBAHUH U
¢dunbTpannu Bo3ayxa uepes kaHau (28) mis Brycka Bo3ayxa GpuiabTpa HHIUBUAY ATBHOM 3aIUTHON

MAaCKU MyTEM €CTCCTBEHHOT'O TCUCHUA, HAIIPUMED NPHU AbIXaHUH, BMECTO HATHETAHUA IBUTATCIICEM.

B 3toM ciyuae Bo3ayX, MpoXomsiuii u3 KomnoHeHTa (ubTpa (2) rpyOoit o4nCTKH B ryOYaThIid
BO3AYIIHBIA 3a30p OT BIIyCKa K BBINYCKY B ¢uibTpyromux cuosx (30) ¢unsrpa ams
WHMBUAY ATbHOM 3aIIUTHOW MAaCKH Ha OCHOBE OPTaHMYECKOTO Tefisi C MopamMu OOJNBIIOrO pa3Mepa,
NPOXOIUT B TyOYaThlii BO3AYIUHBIA 3a30p OT BIYCKa K BBIMYCKY B (MIBTPYOIUX Ciosx (32)

¢bunbTpa U1 NHAUBUAY AJTBHOH 3aIUTHON MACKH HA OCHOBE OPraHUYECKOTO TeJIsl C MOPaMH MaJioro
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pasmepa, KOTOpbIE IPEACTABISIFOT COO0I HETKaHBIN (PYIIBTPYIOIINN CIIOH 1UIsl yAepKaHUs YaCcTUL], U

BBIXOJUT M3 TyO4aToOl CTPYKTYphl depe3 ryOuaThlii BO3AYIIHBIA 3a30p OT BIYCKa K BBINYCKY B
¢unpTpyrommx cnosx (31) ¢unpTpa ANA MHIMBUAYAJBHOW 3alIUTHOM MacKM Ha OCHOBE
OPraHUYeCKOro rejisi ¢ IOPaMHU CPEIHEro pasMepa, MPU 3TOM MHOTOCJIOIHAs MOpUcTast CTPYKTypa
CTAaHOBUTCSI MEHBLIE MO pa3Mepy OT BIycCKa K BbIMYCKy. IIpnumnHa, Mo KOTOpOW CpegHui pasmep
MOP TOKPBITBIX THAPOresieM IyOuaThIX MOJBIX CTPYKTYP B MPOMEXKYTOUYHBIX CJIOSIX U3MEHSIETCS OT
OONBIIOro K MajJoOMy, CBsI3aHA C HEOOXOAMMOCTBIO PABHOMEPHOTO PAaCIpeneNIeHNsl CONMPOTHBICHUS
BO3yXY (Tepenana AaBjIeHUs ), IPUXOIALIETOCS Ha CIIOH, NMpH (PUIbTPAILIUN BO3yXa, PUHSITOTO 32
OIuH mpoxon. B ciyuae M3roToBNeHHs C MOpPaMM PaBHOIO pa3Mepa, BPeMsl HOLIEHHUS IEPBOTO

MOJIOro ry04aToro ¢iiost 6110 OBl HAMHOTO KOPOYE, YeM Y APYTUX CJIOEB.

B TypOyneHTHOM mNOTOKE, MOJYYEHHOM 3a CYET TOrO, YTO HAHOIMOPHUCTBIM TIejb IOKPHIBAET
MaKpOCKOIMMYECKHE BO3AYIIHbIE SUEHKH, YAepKaHHe MUKPOOHOIOrHYECKO Harpy3Ku U3 BO3OYXa,
00/yBarOILIero MOBEPXHOCTb, SIBJISETCS BBICOKMM. lIpyM MOMOIIM KOMIIOHEHTOB HaHOIOPHCTOIO
refis, yIep)KaHusi BMECT€ C THUTATeJIbHbIMU BEIIECTBAMH U COXPAaHEHUS KOHCUCTEHLHUH B
OTHOLICHUU TPHUPONHON BSA3KOCTH U YIPYrOCTU B TEUYEHHE [JIUTEIbHOIO BPEMEHH, CPOK
s¢dekTuBHbI  CykObl  punbTpa yBenmuyuBaercs. COHIABUYHAS CTPYKTypa MpeaoTBpaIlaeT
OJIOKMPOBAHUE YyBCTBUTEIBHOIO MHKPOOHMONIOTHUECKOro reneBoro (uibtpa (29) KpynHbIMU
YaCTULAMH 3a CUET pacrhpocTpaHeHHus B GuibTp (29) Ha OCHOBE OpPraHHMYECKOTO Ielisi BO3AYXa,
npomeamero 4yepes ¢uibTp (2) rpyOOH OYHCTKH TOCPEACTBOM BOMJIOYHOTO (BOIOIJIOTHOTO)
yaepxkusaromero Marepuana (200 r/m’). TIpoxosKaeHHe YacTHL, HECYIINX MUKPOOGHONOIHIECKYO
HArpy3Ky, B YHCTOE OKpY’Karollee MPOCTPAHCTBO MPENOTBpAINAETCs 3a CUeT nedopMalu WU
COY/IapeHHUs] YaCTHUI] MEHBIIEro pa3Mepa MOCPEICTBOM HETKAHOTO MPOTHBOMHUKPOOHOTrO (GuubTpa
(50 F/Mz). H3-3a TOro, 4TO CKOPOCTh LIMKJIWYECKON LUPKYJSALMU B pacueTe Ha 4ac, MOJy4YeHHas B
pe3yJibTaTe BBIYHCICHUS, BBITOJHEHHOTO B COOTBETCTBUU C T€HEpaluell MUKPOOHOJOTHYECKOU
HArpy3Kd U OOBEMOM OKPYIKAIOIIEro MPOCTPAHCTBA, HAXOAUTCS BBIIIE MOPOrOBOTO 3HAYEHHS, C
LENbI0 TOJNIYYeHHs] TEHACHLUWH TOBTOPHOIO YMEHBLICHHS KOJMYECTBA MHUKPOOHOIOrHYECKOH
HArpy3kd TpeOyercs LUKJIMYecKass LUPKYJsUus Uit KommeHcauwu — ¢uibTpa.  OOmee
SHEPronoTpedIeHne 3HAUYNUTENbHO CHIDKAETCS MO0 CPABHEHUIO C (PHIBTPYIOIIUMH CHCTEMaMH, Ha
OCHOBE CHT JJIsl OJMHAKOBOTO 3KBHBAJEHTHOTO KOJHYECTBA YJIEPKUBAEMBIX YaCTHUI] BCIEACTBUE
YMEHBIICHUsT KOJIMYECTBA BO3yXa, KOTOPbIH HEOOXOIMMO BCAChIBATh W3 BHEINHEH Cpenpl, U
BCIEACTBHE (UIBTPALIMM C HHU3KOW TOTepel JaBlieHWss B LUKIe B OonbiieM oObeMe.
OKBUBAJIEHTHOE KOJIMYECTBO BO3MyXa, NPOXOMAIIEr0 B IHMKJIWYECKYHD MHOTOKPATHYIO
bunbTpauno, HEOOXOMUMYKO Ul yAEpKaHUs MHKPOOPTaHM3MOB, OOECleYnBaeTcss NpHU

NOCJICAOBATCIIbBHOM IMPOXOXKACHUHU IO OAHOMY NYTH BO3AyXad, BBOAUMOIO M3 BHCIIHETO
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NPOCTPAHCTBA, YePe3 MHOTOCIOWHYIO COHABUYHYIO CTPYKTYpy. Ilpu dunbprpamym w3 BHeImHero

NPOCTPAHCTBA PACIpeNeeHne AaBJIEHUs W HAarpy3KH MEKAY CIOSMH CTa0WIM3UPYEeTCs 3a CYET
bunbTpannu yepes rejib B TEKCTyPe ¢ MAKPOCKOMMUYECKUM Pa3MEPOM STUEEK, YMEHBIIAIOLIIMCS OT
OOJBLIOr0 K MalloMy, H3-3a 4ero OO CPOK CHyskObl A0 3aMeHbl (UIBTPYIOLIEH CHCTEMBI
YBEJIMYMBAETCS MO TPUYMHE TOTO, YTO KPATKOE IMPOXOXKIEHHE CPOKa CIYKOBI MPUBOAUTCS K
PaBHOMEPHOMY pAacIpeNeIeHUI0, HA4MHasi OT BIyCKHOrO CJOsi (MIbTpa BO3AyXa M3 BHELIHETO
npoctpaHcTBa. M3-3a yBenuueHus: oOImeH IUIOINAAM TOBEPXHOCTH 3a CYET BOJHOOOpa3HOH
CTPYKTYPBI, U3-32 KOTOPOH YBEJNYHMBAETCS KOJUYECTBO SUEEK, KOTOPbIE (QUIBTPYIOLUINHA 3JIEMEHT
MOKeT 3(P(PEKTUBHO HCIIONB30BATh B pacueTe Ha €QUHMIYY BO3AYLIHOTO MOTOKAa M NPU MaJOM
CHIDKEHHM BeNUYMHBl 3((EeKTUBHOCTH yHAepkaHUs B 3aBHCUMOCTH OT CKOPOCTH TIOTOKA,
nojiyqaercss Oonee BbICOKash o0Ias CKOPOCTb BO3AYIIHOTO IMOTOKA. HenpephIBHOCTH BTEKaHUs
CBEXKEro BO3[yxa BO BHYTPEHHEE IIPOCTPAHCTBO HapsAAy C TrapaHTuedl (QuibTpauuu
MHKpPOOPTaHU3MOB O0eCreyrBaeTcss 3a CUeT MEePeHOCa MPEPhIBHCTOrO IMOTOKA BO3AyXa M3 IO
MeHbLIeH Mepe IBYX OOBEMOB B BBINYCK JUISI BCACHIBAEMOIO BO3JyXa IyTE€M MHOTOKPATHOTO
NPOBEICHUS ONEpaLuii O OTAENBPHOCTH B KaXXIOM o0beMe M MepeHoca BO3AyXa BO BHYTpPEHHEE
IPOCTPAHCTBO TIIOCJAENOBATENIPHO W3 ABYX OOBEMOB, IOJNYyYaeMbIX M3 LHKIOB MOPOrOBOH
¢dunpTpannn. HaHONOpHCTBIE MOBEPXHOCTH TAK)KE YBEIWYHMBAIOT yAEP)KAHWE HA MOBEPXHOCTHIO B
pa3HbIX MacmTabax BIUIOTb [0 MOJIEKYJIIPHOTO BBIOPOCOB BpPEIOHBIX Ta30B, B YACTHOCTH,
CMEIIaHHBIX OpraHUYecKuX razoB, U NBS (smepHbIX, OHOJOTHYECKUX, XUMHYECKUX) BELIECTB M3
BO3/1yXa, MPH MOMOIIN KOTOPOTo obecreunBaeTcsi Gu3nvdeckast OYNCTKA ra30B-HOCUTENEH BO3AYXa,
TAKMX KaK KHCJIOPOZ, OT MOJIEKYJ OOJIbIIEro pasMepa U3 cMeceil BpeIHbIX BelecTB U yacTul. Ha
npoTHBOrase ¢ MHOrocionHeiM ¢uibTpoM UGMA, 3a cuer obecrneueHuss 3PQeKToB yCUICHUS
yAep KaHUsl HAHOTIOPUCTOH M MUKPOSTYEHCTON CTPYKTYpOi obecrieunBaeTcs yaepKaHne BhIOpOCOB
BPEIHBIX ra3oB U MIMPOKOro crekTpa BeuiecTs NBS npu nepeHoce Bo3ayxa B BO3AYLIHBIN KaHAT 32
CYET BABIXaHUH BO3yXa YEJIOBEKOM U €ro LUKIMYECKOW LUPKYJISALUH, U, TAKUM 00pa3oM, MOXKET
ObITh O0ECTeYeHO yaAep’KaHHe IIHPOKOTrO CIHEeKTPa BELUIECTB B OTIMYHE OT TNPUMEHSEMBIX
TPAOUIMOHHBIX MAacOK M (MIBTPOB ISl OKPY’KAKOLIEr0 MPOCTPAHCTBA B OTHOIIEHHH OOBIYHBIX
BPEIHBIX Ta30B WJIM BEIIECTB. BMECTO HCIONBb30BaHMS CIELUATBHOW TEKCTYphl s (UIIBTPA,
OTHOCSIIIErOCsl K THUITy CHUT, WM MOJBEpPraHus JeNHCTBUIO rasa WM BPEIHOTO XUMHUYECKOIO
BEIECTBA, IO NPUYMHE OTCYTCTBUSI OOINEro XMMHUYECKOTO B3aUMOIEHCTBHUS WIM MEXaHHU3Ma
OTCEMBAHMsI HAHOIIOPAMH M MUKPOSTYEHUCTON CTPYKTYPOIl B MacKe WIIM NPU (PUIIBTPALIUN BO3IYXa U3
OKPYKarOIIEero MPOCTPAHCTBA, JUTUTEIFHOCTD €ro CpoKa Ciy k06l Oojiee ueM Ha 100 % Oonblue, yem
y TPaAMLIMOHHBIX (UIBTPOB C KOPOTKHM CpokoM ciy>kObl. IIpu dumprpamn UGMA, mockonbKy
MECTOIOJIOXKEHUE €ro pasMellleHuss U KOJUYECTBO YCTPOMCTB OIpeneNseTcsi B COOTBETCTBUU C

busnueckuM  pacmpeneieHueM oOmed CnocOoOHOCTH K IUKJIMYECKOH  LUPKYJSIUH U
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NPOM3BOIUTENPHOCTBI0 B COOTBETCTBUM C KPUTEPUSIMH OallaHCa, OMpPEAeNIeHHBIMH IyTEeM

CTaTUCTHYECKOTO HW3MEPEHUs] B COOTBETCTBUH C TPOU3BOAMTENBHOCTHIO B  OTHOLICHUH
MUKpOOHMONIOrNYEeCKON Harpy3KH, OINpenesieHHON nepen GuibTpanuell BO3Ayxa W3 OKPYIKArOIIEro
NPOCTPAHCTBA, MEpUON 10 3aMeHbl ¢uubTpyromero siaemeHta UGMA ompenensercs B
COOTBETCTBUH € KO3(p(PHLIMEHTOM YyCTOHYMBOCTH K HEMPEPBIBHO MOBTOPSIOIIEMYCSI YMEHBIIEHHUIO
MUKpPOOMONIOTMYECKON HAarpy3kd, W 32 CUET HCIOJNb30BaHUA KO3 (UIMEeHTa JAeNeHMs,
COOTBETCTBYIOIETO 3TOMY 3HAYEHHMIO, B KAueCTBE ABTOMATHYECKOIO CPENCTBA OLIEHKH CpPOKa
ciny:xOpl B OJIOKE YyIpaBiIeHHs YCTPOMCTBOM HampasieHuss Bo3ayxa B ¢uibTp UGMA,
oOecrnieunBaercss  0€30MacCHOCTb  OJKCIUTyaTallUM, HE  TNPEBBbIIAIOINAs  BEPXHUHM  Ipenes
MUKpOOMOJNIOTHYECKON HAarpy3Kd BO3AyXa B OKpPYJKAIOLIEM MPOCTPAHCTBE. 3a CUET CPAaBHEHUS
YCTPOWCTBA U 3aBOJCKOTO HOMepa (UIbTpa B OKPY KAIOLIEM IPOCTPAHCTBE, I'ZI€ HCIIONB3YeTCs
HECKOJIbKO (PUIIBTPYIOIIUX 3JIEMEHTOB, M KOHTPOJIS CPOKA CIyKObI B OTHOLIEHUH BCEX YCTPOMCTB B
OKPYJKalOLIeM MPOCTPAHCTBE, TIpOBEpsieMasl HAa COOTBETCTBHE KpHUTEpUsM 3((PEeKTHBHOCTD
MUKPOOHONOTUYECKON (QUIBTPALMK B OKPYJKAIOIIEM MPOCTPAHCTBE OOECTIeYMBAETCS MyTEM
OnokupoBaHMS JPYyruX (WIBTPOB WM HCHOJBb30BAHHBIX (UIBTPOB JPYyroro THUMA, HE
NPOSIBISIFOINX TAaKy e 3(P(PeKTUBHOCTb. M3MeHssl COOTHOIIEHMs BEIIECTB, NOOABISEMbIX B
cMech Al obecrieueHusl aare3ud, BS3KOCTH M YIPYTOCTH, KOTAA MaTepHaj reis obecrnednBaer
BBICOKYIO 3((EKTUBHOCTP MUKPOOHOJOTHYECKOW (UIBTPAMH B COOTBETCTBUH C pabodum
TEMIEPaTyPHBIM JTHATIA30HOM OKPYJKAIOIIMX YCJIOBUH SKCIUIyaTalld, W NyTeM J00aBlIeHHs
JOTIOJHUTENbHBIX XUMHYECKUX BEIIECTB, YBEJIMYMBAIOLUINX TEMIEPATyphbl TUIABICHUS IS
OKPY KaIOLIEero MPOCTPAHCTBA C BBICOKOH TEMIIEPATYpPOU WIIH, U OKPY KAKOLIEro MPOCTPAHCTBA C
MEHee BBICOKOH TEeMIepaTypoil, CHIKAIOLUINX TeMIepaTypy 3aMep3aHHs, MOXXHO O0eCIeqHThb
HeneBble (PU3NYECKHe CBOWCTBA, MOAXOASALINE Ui JaHHOTO OKPYJKAOLIEro MpPOCTPAHCTBA.
H3MeHeHne COOTHOLIEHHs BEIECTB, 1OOABISIEMbIX B CMECh It 00ECTIeueHus] aAre3uH, BSI3KOCTH U
YOPYTOCTH, KOTJIa MaTepHall rejisi 00eceynBaeT BhICOKYIO 3((EeKTUBHOCTE MHKPOOUOJIOTHUECKOM
(¢unbTpalMy B COOTBETCTBHH C PaOOYMM AHMANA30HOM OTHOCHTEIBHOHM BJIAKHOCTH OKPY KAFOLIHX
YCJIOBHHM S3KCIUyaTalld, M TMyTeM J0OABJIEHUS OTMOJHUTEIbHBIX XHUMHUYECKHUX BEINECTB,
YBEJIMYMBAIOIUX TEMIIEPATYPhl TIUIABJICHUS U OKPYJKAIOIEro TIPOCTPAHCTBA C BBICOKOW
TEMIEepaTypord WM, ISl OKPYJKAlOINEro NPOCTPAHCTBA C MEHEE BBICOKOW TeMIIepaTypoii,
CHIDKAIOIIUX TEMIIEPATypPy 3aMep3aHMs, MOXXHO OOECIedHnTh LeNeBble (hU3MYeCKue CBOICTBA,
MONXOASIINE JJIi JAaHHOTO OKpYy’KarIero mnpoctpancrea. Tak kak B ¢uinbtpe UGMA
UCTIONB3YIOTCS] TOJIBKO HETOKCHYHBIE BELIECTBA OPTaHMYECKOTO MPOUCXOKIEHHS, OH HE OKAa3bIBAET
naryOHOro Bo3neHcTBHs mpH ciydaiiHOM mnpornarsiBaHud. Puibtp UGMA MOXHO moOzBEpraThb
CTaHIAPTHBIM MPOLEAypaM yTHJIM3ALUH, TIIOCKOJNBKY Kapkac (6) M KpemekHble CpeacTBa

HU3TOTOBJICHBI U3 MAaTCPHUAJIOB MPUPOAHOTO NPOUCXOXKACHUS, TAKHUX KAaK KaPTOH UJIK APECBECHUHA, YTO
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KacaeTcst M MPOCTOTHI YTUJIM3ALUN OTXOJIOB, BKJIFOUAs CXKHTaHHE BO M30€KaHHE MPOOJIEM MPsIMOTO

KOHTAaKTa ¢ MHKPOOHOJIOTNYECKON HArpy3Koi, KOTOPYIO OH yepKall 38 BPEMsI €r0 UCIIOJIb30BAHUSL.
ITockonmpKky MHMKpOOHOJIOTHUECKOe yaepskaHue BosaymHoro ¢uistpa UGMA  mpeBocxomuT
TPaaULNOHHbIE (UIBTPBL, OTHOCSIIUXCS K THIy CUT, BBICOKAas CHOCOOHOCTb K YIEP’KaHHIO
Oakrepuii o0ecrednMBaeT TO, YTO CPOK XPAaHEHWs] IHUINEBHIX IPOAYKTOB YBEJIUYHMBAETCS O€3
yBEJIMYEHUsI KONUYeCTBAa NO0ABOK, B Clydae MX HAJIUYWA, WK 0O€3 HCIONb30BAaHUA KaKHX-IHOO
100aBOK B OKPY’KAOLIMX YCJIOBUSX NHUIIEBOTO IMPOU3BOJICTBA MM MMHUINEBBIX LEMNAX, 7€ OH
ucnoabsyercs. @unbtp THNa UGMA nponsneBaer BpeMsi CTapeHHUsl BKyca MPHU MCIONb30BAHUU C
LUKINYeCKON LHUPKYJsALUel, mpeBblmaroinei npenaen OanaHca (UIbTpaLMU, B COOTBETCTBHU C
OKpY>KarOILIMM IPOCTPAHCTBOM B HE MOJHOCTBIO M30JIMPOBAHHBIX CUCTEMAX HA CKJIAAax, B Kamepax
WIM Ha NOJKax, Ojaromapsi €ro nNpoTUBOMUKPOOHOH 3(pPeKTUBHOCTH U BBICOKOH 3¢ dexkTuBHOCTH
UCIIOJIb30BAHUSl DHEPTUHU, WUJIH, aJbTEPHATUBHO, BMECTO YMEHbIIEHUSI TPAAMLIMOHHBIX 4 rpaaycoB
pocra OakTepuil mMyTeM CHIKEHHsI TeMIIEpaTypbl, OH OOeCIeYrBaeT YKOHOMHUIO SHEPTUH 32 CUeT

SKBHUBAJICHTHOTO OTPaHUYEHUST BOCIIPOU3BOACTBA OakTepuii mpu OoJiee BHICOKHX TEMIIEpaTypax.

3a cyeT STUX CBOHCTB YMEHBIICHHS MHUKPOOHOJOIMYECKOrO 3arpsi3HEHHs B BO3AyXe MpU
MPOM3BOJCTBE MPONYKTOB THTAHHs, HAMPUMEP, HA MOJOYHOM 3aBOJI€, MOJKHO YBEJIHYUTH CPOK
XpaHeHHsI mponykToB Oonee yem Ha 100 % Ge3 ucnonb3oBaHus 100ABOK. AHAJIOTUYHO, B OTJIMYHE
oT TPpaaAULHOHHbIX q)H.HprOB, MOJKHO C HU3KUMU MOTCPAMU SHEPIrun YMCHBUIUTD
MUKPOOHMOJIOTUYECKY0 HAarpy3Ky B BO3IyX€ B YYBCTBHTEJIBHOM OKPYJKAIOLIEM MPOCTPAHCTBE,
TAKOM KakK 6OJ'II:;HI/ILU:>I, U B THECPEINOJIHEHHOM OKPYXarmEM IMPOCTPaHCTBE, TaKOM Kak
O6H_[eCTBeHHbII\/'I TPAHCIIOPT MW IMKOJbI, H, TaKUM 06pa30M, MOXHO 3HAQUUTECJIIBHO CHU3UTH
I/IH(beKL[I/IOHHbIe " aJlJICPrUiICCKUe BOSHeﬁCTBHH, BKJIKOUAA 3HAYUTCIIBHBIC KOJIHNYECTBA 6aKTepI/II\/'I u

BHUPYCOB.

U3sMmeHeHne ypoBHS MHKPOOHOJOTHUYECKOW HArpy3KH OKPYIKAIOIIEro MPOCTPAHCTBA BO BPEMEHHU
IUTA TE€X CJIy4aeB, KOTJa B OKPYXKAIOLIEM IMPOCTPAHCTBE OCYLIECTBISIETCS] (PUIBTpAIMs BO3AyXa B
3aMKHYTOM LIUKJIE ¢ ucnonb3oBaHueM ¢puiabTpa HEPA, oTHOCSIIErocs K TpaiulIuOHHOMY THITY CHT,
u ¢uretpa UGMA, MOXHO BHIeTh Ha (Ur. 7 NPONMOPLUOHAIBHO HMCXOAHBIM 3HAYEHHSIM.
COOTBETCTBEHHO, B TO BpeMsl KaK TPAANLHMOHHbIE (PHIIBTPBL, OTHOCSINUECS K THUIY CHUT, B CIIydae
HEPA, yMeHbIIalOT ypOBEHb MHUKPOOHOJOTMYECKOW HArpy3KH B OKpPYJKAIOIIEM MPOCTPAHCTBE
MyTEM CXOAMMOCTU K aCHUMNTOTE, YMEHBINAIOINENCs MO Mepe YMEHBILIEHUs pa3sMepa OTBEPCTHUM
cura, pubTp THHa UGMA 1o Mepe yBeNUYeHHUs] BPEMEHH €ro 3KCIUTyaTallHd MPUBOAUT YPOBEHb
MUKPOOHOJIOrHYIeCKON Harpy3ku K Hy 0. MUKpOOHOIOrnyecKkas: Harpy3ka MOXKET epEeHOCUTBCS B
Apyroe OKpy:Karollee NPOCTPAHCTBO, YAEPXKHBASCh HA HYACTUIAX OOJBLIETO pa3Mepa, KOTOpbIE

OOBIMHO B3BelIEHbI B Bo3nyxe. CTPyKTypaMH HaUMEHBLIETO pa3Mepa SIBISIFOTCS BUPYCB, U HX
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pasmepsl cocTaBisitoT MeHee 0,1 mukpoH. Pasmep Oakrepuit Haxomutcst B nuamnaszone 0,15—0,30

MukpoH. IlnecHeBble rpuObl mMeroT pasmep no 0,35 mukpon. bnaromaps cBoemy OenkoBOMYy
CTPOCHHIO, MHUKPOOHOJIOTHYECKHE areHThl HMEIT THOKYK CTPykTypy. IlosTomMy OHH MOryT
IIPOXOANUTh CKBO3b IMOPBI Pa3MEPOM MEHBIIE MX CaMUX NPHU YCJIOBUU HAJIW4YUS CUIIBHOTO MOTOKA
Bo3nyxa. T.e. MOCKOJBKY CTPYKTYPbl TPATULHOHHBIX (UIBTPOB COCTOAT M3 HEOPTaHMYECKHX
MaTepHasoB, OOJBIIMHCTBO BEIIECTB C OPTAHUYECKON CTPYKTYPOH CIIOCOOHBI MPOXOAUTD Yepe3 HX
nopel. Ilpu n3ydeHun ypoBHSI CHIDKEHHUs MHKpoOuonorumueckoil Harpysku ¢unsrpamu HEPA ¢
TE€YEHHEM BPEMEHHU BHJIHO, YTO OHH JIETKO IMPOMYCKAKT CTPYKTYPBl MEHBLIETO pazmepa (BHPYCHI,
OaxkTepun, APO}NCKEBble IPUOBI, MIIECHEBbIE I'PUOBI), KOTOPbIE YAEPKUBAIOTCA A0 OIPEAENIEHHOTO
ypoBHs. B ciyuae punbsrpoB UGMA panee n3MepeHHbIH YPOBEHb MUKPOOHOJIOIHYECKON HArpy3KH

YMEHBIIIAeTCsl MPUOIU3UTENBHO BABOE B TEUEHHE Yaca U JocTuraer HyJsiesoro yposus KOE.

H3MmeHeHne CpenHeB3BEIIEHHOIO pa3Mepa 4YacTUL] B OKPY’KAKOLIEM NPOCTPAHCTBE C TEUEHUEM
BpeMenHu npu skcrutyataunu GunbtpoB UGMA, HEPA n ULPA B 3aMKHYTOM LIMKJIE MIPEACTABIECHO
Ha ¢ur. 8. JlanHbple rpa¢uku ObUIM MOJYYEHBI MyTEM HM3MEPEHHs YPOBHEW YMEHbIIEHUs YaCTHI]
Pa3IMYHBIX Pa3MEpOB B TEUEHHUE MEPBBIX 5 4aCOB B 3aMKHYTOM OKPY>KAKOIIEM MPOCTPAHCTBE C
ucnonp3zoanueM ¢unstpa HEPA, ¢unerpa ULPA u ¢unsrpa UGMA. Tak kak pasMepbl 1op
¢unbrpa HEPA cocraBmsitor 0,33 MHUKPOH, OH CIOCOOEH yIep:KuBaTh 4acTHLbI pazmepom 0,33
MukpoH u Oonee. B ¢unbrpax ULPA ¢ MeHbIIMM pa3MepoM IMOpP MOXKHO YIepKaTh YaCTHULIbI
pasmepom 0,12 mukpoH u 6onee. @unbTpel UGMA cnocoOHBI yaep:kaTh 4acTuibl pasmepom 0,1 u
Oosee MHUKpOH B mepBble 4 HYaca 3a CYET TEXHOJIOTMH TeJIeBOW (DUIIbTPALIMU, KOTOPYK) OHHU
comepar. BeanmunHa yMeHblIeHUs: Ipy Oosiee IIUTENbHON 3KCIUTYaTallK MPEBOCXOAUT CEPUITHO

BBIITY CKACMbBIC TPAAUIITHUOHHBIE (I)I/I.]'H:;prl, OTHOCAIIUECH K THITY CUT.

B ¢unbrpax, oTHOCSmMUXCA K THITY CHUT, oTBepcTUs cuta OT HEPA k ULPA yMeHBIIAIOTCS, OHAKO
yBenuuuBaeTcs norepst AasiaeHus. C yueToM mapaMeTpoB, ykasaHHbIX B cTanzapte EN 779, rae
kjaccuuupoBanbl  xapaktepuctuku ¢GuibTpoB HEPA, wu3MepeHHble mnepenanbl JaBICHUS
U3MEHSIOTCSI B COOTBETCTBUH C KOJIMYECTBOM BO31yXa, Tekymero uepe3 ¢mistp. [lo mepe
yYBEIMYEHUsT BO3AYIIHOTO TIIOTOKA YBEJIMYMUBACTCS CONMPOTUBJICHHWE M, TaKuM 00pasom,
yBenuuuBaercs nepenan nasiaeHus. @unptpsr HEPA MoryT nocturate nepenana nasieHus 450 Ila
MPU CKOPOCTH BO3IYLIHOIO MOTOKA B KaMepe i adpOoAHMHAMUYECKUX UcnbiTaHuii 0,983 M/c. Hns
yAep KaHUsl YaCTUI] MEHBILIEro pa3Mepa HEOOXOAWMO YMEHBIIUTh pa3mep mop. MHeIMU cioBamu,
yAep KaHHe YacTHIl MEHBINEro pasMepa co3faeT OONbIIWi mepemnan AaBieHHs. B TO BpeMs Kak
nasyieHue, reHepupyemoe B ¢unbsrpax ULPA, obecneumBaromux yaepikaHue YacTHI] Pa3MepoM

0,12 mukpoH u Oonee, Ha MakcUMaibHOM ypoBHe coctaBisieT 450 Ila, B punmprpax UGMA sta

BCJIMYHHA I YMCHBUICHUA COACPIKAHNSA B BO3AYXEC OKPYKAKIMICTO MPOCTPAHCTBA YaCTUL] TaAKOIO
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ke pasmepa cocrasyisier 110 ITa. Ha ¢ur. 9 mpencraBineHO ymeHbIIeHHE Tieperaza JaBJICHUS B

3aBHCHMOCTH OT CONPOTHUBIIEHHS BO3AYILIHOMY TIOTOKY uepe3 (QUIBTPYIOIINII KOMIIOHEHT B
COOTBETCTBUH CO CPEIHEB3BEIICHHBIM Pa3MEpPOM YaCTHL, NPU 3TOM KOJIHUYECTBO aTMOC(HEpPHOro
Bo3nyxa ¢punbTpa UGMA 1 Bo3nymHbIX GunbTpos, oTHOCAmuxcs K Tuiy cut (HEPA/EPA/ULPA),
IPU SKCIUTyaTallud B 3aMKHYTOM LIUKJIEe OyJleT yMeHbIaTecs. [loTepu naBieHns: yMEHbBLIAIOTCS 10
Mepe yBeIUYeHHUs pasMepa ydacTul. Benmumna norepu nasneHus: B ¢unbsrpax MJH cocraBnser
30—120 Ila. Dra BenMYMHA HAXOOUTCS HAMHOIO HIDKE, YeM B TpaauUUOHHBIX (rubTpax. ITo
IpUYMHE TOro, 4YTO €ro CTPYKTypa OTJIMYaercs OT JAPYTUX  MEXaHU3MOB, €ro

BO3YXOIIPOHHULACMOCTD SBJIACTCSA BBICOKOH.

Tax xak gactuiel, ynepxxuBaemblie B ¢punsTpax EPA, HEPA u ULPA 3a0uBatoT nopbl, BO3.Y IIHBIH
MIOTOK, KOTOPBIH MOXKET IPOXOAWUTh Ha IPOTHBOIOJOXKHYIO CTOPOHY YMEHBIIAETCS IO Mepe
yBEJIMUEHHsI BPEMEHH KCIUTyaTally, W, TAKUM 00pa3oM, YBEJIMYHBAIOTCS MOTEPH U3-3a Mepernazna
nasieHus. IlosToMy 1o Mepe yBenu4YeHHs KOJUYECTBA IHEW OSKCIUTyaTalMM YBEIMYUBAETCS
SHepromnorpedneHne, U IOITOMY YBEJIWYMBAETCS CyTOYHOEe HsHepromorpebnenue. OpHako B
¢umprpax UGMA OTCyTCTBYeT Kakoe-THOO NPErsTCTBHE, MeIlarollnee TEUeHHI0 BO3AyXa C
yBEJIMYEHUEM BpPEMEHU SKCIulyarauuu. Ilo Mepe TOro, kak yBeJIMYUBAETCS KOJMYECTBO JHEMH
ucnonp3oBanust punbtpa UGMA, NOCKONBKY TOTEps MAABJICHUS B TIJIABHOM (HIIBTPYIOLIEM
3JIEMEHTE HE M3MEHSIOTCS, a M3MEHEHUsI, CBsI3aHHbIe ¢ (PUIbTpOoM rpyOoil OYMCTKUA U HETKAHBIMH
(UIBTPYIOLUIMMHU  CJIOSIMH, SIBJISIFOTCSI OY€Hb HEOOJBIIUMHE, BEJIHMYHHA HM3MEHEHHUs CYTOYHOIO
SHEPronoTpeOieHns] SBISETCS 3HAYUTENBHO OoJiee HHU3KOW 1O CpPaBHEHUIO C (UIbTpamu
EPA/HEPA/ULPA. Ha ¢ur. 10 npeacraBieHO U3MEeHEHHE BeIMYUHBI 3Hepronorpednenus (PU —
Ha eNWHUIy) C TedeHueM BpeMeHu oskcrutyarauuu ¢mistpa UGMA u ¢unstpos HEPA,
HOPMHPOBAHHOE HAa €OUHHULY B COOTBETCTBUM CO 3HAYEHHEM B TIEPBbIi MOMEHT BPEMEHHU

SKCILTyaTalluH.

Kpome Toro, TpaaunuoHHbie (GUIBTPHl (QUIBTPYIOT BO3MYX H3BHE, KOHAMIMOHUPYIOT €ro Hu
JOCTABJISIFOT BO BHYTPEHHEE MPOCTPAHCTBO. 3aMEHA OCYLIECTBJISIETCS MO MEHbIIeH mMepe 6 pas B
yac. MTHbIMU CI0BaMHM, BO3/1yX, HATPEBAEMBbIN WJIM OXJIAXKJICHHBIN U JOCTABJISIEMBIN B OKPY KaroIlee
MPOCTPAHCTBO, COpachiBaeTCsl B COOTBETCTBHM C KOJUYECTBOM 3aMEH. JTO BemeT K
JOTIOTHUTEJIPHOMY 3HEpPronoTPeOIeHHI0, a Takke K moTepe naBjieHus. [IOCKONBKY BO3IyX BO
BHYTpPEHHEM NPOCTpaHCTBe B cucremax (unbrparmm UGMA ¢uibTpyercs B LIMKIE U BHOCUTCS B
OKpYKaroIiee MPOCTPAHCTBO MOJHOCTHIO WM B 0OJiee BHICOKOM COOTHOIIEHUH IO CPABHEHUIO C
dbunpTpanueli HEPA, Oonblmasi 4acTh KOHIWLMOHHPOBAHHOTO BO3JyXa OCTAETCS B TMperenax
OKpPY’KAalOIIero TMPOCTPAHCTBA, U SHepromotrpediieHHe, CBs3aHHOE C ero cOpocoM U

KOHAWIHUOHUPOBAHUEM, YMEHBIIACTCH.
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Cy1iecTBeHHBIMU OTJINYUTEIbHBIMU MPU3HAKAMU CBEPXBBICOKO3((HEKTUBHOTO

MUKpoOuonormdeckoro GpuibTpyrommero kaprpumka (1) Ha ocHoBe opranudeckoro rejsi (UGMA)
SABJIIIOTCSL  CIEAYIOLIME: CIIOW HaHomopuctoii Tekctypol (11) Ha caydaliHeiM  oOpasom
pacrpeneneHHOM B Iy0uaTOM OCTOBE OpraHMYeCKOM reie (3) co cpeHell IIOTHOCTBIO, BEIOpaHHON
B nuanaszoHe 10—50 mop Ha OIOMM B 3aBUCUMOCTH OT MECTa MCMOJb30BAHMS, IIPU 3TOM BO3IYX,
NpOXONAIIMIA uepe3 KaHanbl (9) ans BIycKa BO3AYyXa OT MOBEPXHOCTH BHYTPb (PHIIBTPYIOIIErO
kaprpumka (1) UGMA ¢ coHABUYHON CTPYKTYpPOH M € OpraHuyeckuMm renem (3), ciydaiHbIM
o0pa3oM pacrpeneNieHHbIM B ry04aTOM OCTOBE, COAep’KalleM Ciy4ailHbIM  00pa3zom
pacrpeniesieHHble MOpbl, KOTOPBIM CIY>KUT B KAa4eCTBE CPEACTBA YyIEpKaHHs MHKPOOPTaHH3MOB,
00ayBaeT HAHOMOPBI, TEHEPUPYST MUKPOCKOIUYECKYIO TypOyJIeHTHOCTh BHYTpH KaHayoB (10) mms
BIlycka BO3Ayxa ryOuaToil CTPYKTypbl, M 3TO o0ecrneuuBaeT yAep)KaHWE IOpaMHu
MHUKPOOHOIOrnuecKor Harpysku ¢ pasmepamu Menee 0,1 mxm. Takum oOpaszom, B GuibTpe MOTyT
yIEP)KUBATBCSI OaKTePUHM M BUPYChl HACTOJIBKO MAJIOTO pasMepa, YTO HMX HE OrPaHUYHMBAIOT

orBepctusi cura punbTpoB HEPA, ULPA, OTHOCSAIIMXCSI K THUITY CHT.

Eme ogun omnmuunrensHbll npusHak ¢uibTpyromero kaptpumka (1) UGMA 3akimo4aercst B TOM,
YTO, MOCKOJIBKY OTBEPCTHS [ BITyCKa Bo3ayxa rnop ryoku pasmepom 0,5—2.5 mm (10—50 mop Ha
IIOWM) B CJydalHbIM OOpa3oM paclpefesieHHOM B ry04aToM OCTOBE OpraHu4YeckoM reine (3),
KOTOpBII CIYKUT B KadyeCTBE CPENCTBA yAep:KaHUs MHKpoopraHm3moB, B 1000 pa3 OGosbine
aUaMeTpa  yAep)KMBaeMOH  MHUKpOOHMOJIOTMYECKOHW  HAarpy3KH  HAaWMEHBLIETO  pasMepa,
MPOHHULIAEMOCTb JJISl BO3/Y IIHOTO TMOTOKA SIBJISIETCS BBICOKOH, a MOTePs AABJICHHUS SIBIIIETCS HU3KOU
3a cuer 0OAyBaHHUs TIOP HAHOMOPUCTOH TeKCTyphI (11), yMEHBIIEHHBIX O HAHOMETPOBOTO pa3Mepa.
3TO0, B CPAaBHEHHHU C YBEJIIMUEHUEM TIOTEPb SHEPTUHU MO MEPe YMEHBILIEHHS pa3Mepa yIep:KUBAeMbIX
yactul, kak B ¢puisrpax EPA/HEPA/ULPA, oTHOCAIIMXCSI K TUIY CHT, O0€CIIEYHBAET SKOHOMUIO
SHEPTHH HE3aBHCHMO OT Pa3MEpPOB YAECPKMBAEMBIX YAaCTHUI] WJIM MHUKPOOHOJIOTMYECKONH HArpy3KH.
Ha ¢ur. 9 npeacraBieHO yMeHbIIEHUE Tepernanga JaBJICHHUS B 3aBHCHMOCTU OT COMPOTUBIICHHUS
BO3AYIIHOMY TMOTOKY Ha (UJIBTPYIOIIEM KOMIIOHEHTE€ B COOTBETCTBUH CO CPEIHEB3BEIICHHBIM
pasMepoM YaCTHI, TNPH 3TOM KOJIHUYECTBO aTMOC(epHOro BO3AyXa BO3AYIIHBIX (UIBTPOB,
otHocsamuxcst Kk tuny cut (HEPA/EPA/ULPA), Oymer yMeHbIIAThCs MPU SKCIUIyaTallMd B

3aMKHYTOM IHKIJIC.

Eme omHuM omnnumTensHbIM Tpu3HaKoM ¢uibTpyromero kaptpumka (1) UGMA cormacHo
NpeaMeTy HACTOSIIEero H300peTeHusl SBISIETCS TO, YTO IUIOTHOCTh IOP OCTOBA, B KOTOPOM
PaCToNIOKEH CIIy4YaiiHbIM 00pa3oM pacrpeleNieHHbI B ry04aToM OCTOBE OpTaHUYecKuil renb (3),
coctaBisier 10—50 mop Ha nmroifim. Bonee mpeamodTUTENbHO, OOBIMHO HCHOJB3YIOT TMOPUCTBIN

MaTepual ¢ IIOTHOCTHIO nop 15—25 nmop Ha aroiim. Eie ydaine ncnonp3yemas miIoTHOCTh nop 20
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HIOp Ha JI0IM B CTAaHIAPTHOM OIHOCJIOIHOM (HIBTPE COOTBETCTBYET CPEIHEMY pa3Mepy OTBEPCTHs

nop 1,2 mm. ITockonbKy OTBEpCTHE MOP OCTOBA MMEET 3HadeHne B Muiumumerpax (0,5—2.5 mm), a
BELIECTBA, B3BELICHHBbIE B BO3AyXE, HE JOCTUTAIOT 3TOrO 3HAYEHMs], B 3aBUCHUMOCTU OT BPEMEHH
SKCIUTyaTallud, KaK MPOUCXOANT B (PMIIBTPAX, OTHOCSIIUXCS K THITy CHUT, U3MEHEHHE CYTOYHOTrO
SHEPronoTpeOIeHns] BCIEACTBUE YBEIMYSHHS YHEPTonoTpedieHnst n3-3a 3a0MBaHUs HAXOAUTCS Ha

npeHeOpEKUMO MaJIbIX YPOBHAX IO CPaBHEHMIO ¢ TpaauuuoHHbiMU (puinsrpamu HEPA u ULPA.

(Pur. 10)

Eme omgHuM ornnuurensHbIM mpusHakoM ¢uubTpyromero kaptpumka (1) UGMA cormacHo
NpeaMETy HACTOSIILETr0 N300PETEHHs SIBJIAETCS TO, YTO OH COZEPKUT HAHOMOPHCTYIO TekcTypy (11)
Ha OCHOBE THIpOrelis, IOJy4YEHHYH0 U3 CMECH >KEeNaTMHA OPraHUYeCKOro MPOUCXOXKIEHHS,
IJIMLEPUHA, BOIABI U TIIOKO3bL IIOKpBITHE HAHOCHTCSI Ha BHYTPEHHHME MOBEPXHOCTH TIyOdaTON
CTPYKTYpPBI (PHIBTPYIOIIEro KOMIIOHEHTA B BUJE IUICHKH; TAKUM 00pa3oM, MOJIy4YaeTcsi CTPYKTypa
BO3AYIIHBIX KaHAJIOB CPEACTBA YAEPKAaHUs MUKPOOPTaHU3MOB TIOJHOCTBIO €CTECTBEHHOI'O
MPOMCXOKAEHUS, HE OKa3blBAIOIIAsl TOKCHYECKOTO BO3JEHCTBHs, U B KOTOPOH pacrpenesieHue

MMOPUCTOCTHU ONIPEACTIACTCA COOTHOLIEHUEM OCHOBHBIX MaTEPUAJIOB B CMECH.

HanonopucTast Texctypa (11) B JTaHHOM JOKYMEHTE BBINOJIHEHA KaK HETIOJIBUKHAS TTPU TIOJaue B €€
COCTaB MUKPOOUOJIOMMYECKON HArPY3KH, yaepKMBA€MOMN TJIFOKO30H WJIM APYTUMH OPraHUYECKUMU
MUTATEJIbHBIMY BEIIIECTBAMH, U B TO K€ BPEMS €€ MOKHO yAaJIUTh MPH IMOMOIIH HEOOSI3aTEIbHOTO

kapOoHara.

BHyTpeHHsIs1 TOBEPXHOCTb (PUIIBTPYIOIIErO 3JIEMEHTA COAEPIKUT HEOOJbIIKE TIOPBI JIS Y AeP KAHHUS
MOJIEKYJI BEIECTB, 0Opa3yIIUX 3aMMaxy, U3 MOCTY MAOIIEro BO3yXa, a C BbIMY CKAEMbIM BO3IYXOM
MOJKET CMEIINBAThCs TPeOyeMbIii apoOMaTHU3aTop, JOOABJIEHHBIH B CMECh THAPOTENS U TIULEPHHA,
T.€. B HAHOMOPHUCTYIO TeKCTypy (11), u, Takum 0Opa3oM, MOKHO OOECTIEUHTD JKeJIaTeNIbHbIE 3araxu
OHOBPEMEHHO C VJAJCHHEM HEKeNaTeNbHbIX 3alaxOB M3 BO3[AyXa O€3 HCIOJIb30BaHUS
Ne30I0PHUPYIOIIHNX MOIABJISIONINX XUMUYECKUX BellecTB. boyiee TOro, B HAHOMOPHUCTYIO TEKCTYpPY
(11), comepxamytocs B ¢uibtpyromeMm kaptpumke (1) UGMA, wmoxker ObITh n00aBieHO

OpPTaHU4YCCKOE OKpaAlINBAOIICEC BEIIECTBO.

JIOTIOSTHUTENBHBIM OTJIMYUTENBHBIM NMpU3HaKoM ¢(umnsrpyromero kaptpumka (1) UGMA sBnsercs
TO, YTO OH BBINOJHEH C BO3MOXXHOCTBIO yAEP)KaHUS YaCTHI U MHKPOOHOJIOTHUECKON HArpy3KH,
CTAHOBSLIUXCS] MEHBIIE B Pa3Mepe CO CXOAUMOCTBIO K HYJIEBOMY 3HAYEHHUIO, [0 MEpPEe YBEIUYEHUs
BPEMEHHM TPHUMEHEHMs], IOCKOJBKY BEPOSTHOCTb YJAEpKaHUS 4YacCTULl WM MHUKPOOPraHU3MOB

OTIPEAENIEHHOTO pa3Mepa CIydalHbIM 00pa30oM pachpenesieHHOW HaHOMOPUCTON Tekctypol (11) Ha
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BHYTPEHHEH MOBEPXHOCTH CJIy4yalHbIM OOpa3oM pAaCIpenesNieHHOro B TIy04aToM OCTOBE

opraHu4eckoro renst (3), NpomopiyioHaNbHA O0ImeMy O0BEMy OYHINAEMOrO BO3/AyXa, €CIH
o0ecrieyeHa HETPEPBIBHAS LUPKYJSIIUSA BO3AyXa M3 OKPYJKAOLIEro MPOCTPAHCTBA B 3aMKHYTOM
nukie B ycrpoiictBe (18) misi LMKJIMYECKOW OYHCTKH BO3AyXa BHYTPH OJHOTO M TOTO Ke
OKpY’KaloLIero MpOCTPAHCTBA;, TakuM o0pa3oM, B TO BpeMs Kak pa3Mep HacTHI,
OT(UIBTPOBBIBAEMBIX M3 BO3[yXa, HENb3s YMEHBIIUTb HIDKE OTBEPCTHA CHTa B (uibTpax,
OTHOCALIUXCS K Tuny cut, Takux kak HEPA, B punsrpax UGMA (kak npexacrasieHo Ha ¢ur. 7 u
¢ur. 8) MOKHO Tak)K€ YMEHBLINTb COAEP’KAHHE MHKPOOMOJIOTHYECKON HArpy3KH €Ie MEHbIIEro
pasMepa B OKPY’KaroIlleM IPOCTPAHCTBE 10 MePe YBEIMYEHHs BPEMEHHU SKCIUTyaTallid CUCTEMBbI B

3aMKHYTOM IUKJIC.

JIOTIOTHUTEIbHBIM OTJIMYHUTENBHBIM NpH3HAKoM (unbTpyromero kaprpumka (1) UGMA sBnsercs
TO, 4YTO TOTEPU OJHEPrUM M3-3a YacCTUI] OONBIIOrO pa3Mepa, YXYAUIAOIMUX CBOWCTBA
HAHOOPTaHUYECKOro, CIIy4ailHbIM 00pa3oM pacHpeNeieHHOro B I'y04aToOM OCTOBE OPraHUYECKOro
reis (3), TONAEep KUBAIOTCSA HA OTHOCHTEJIbHO HU3KOM YPOBHE IpH momornu ¢uibTtpa (2) rpyooi

OYHCTKH BOHJIOYHOTO TUIA, IPUKPCIUICHHOT'O K €0 BITYCKY.

JIOTIOSTHUTEIBHBIM OTJIMYUTEIBHBIM Mpu3HaKoM (umbrpyrouero kaptpumka (1) UGMA sBnsiercs
TO, YTO YaCTULbI, KOTOPblE MOTYT MPOHUKATh W3 HETKAHOTO ciiosl (4) ans yInepskaHus 4acTULl U
cllydaiiHbIM  00pa3oM pacmpefeNeHHOro opraHuueckoro rens (3) B rybuatom  OCTOBe,
YIEPKUBAKOTCS, U, TAKMM 00pa3oM, NMPENOTBPAINAeTCs MONalaHie B OKpYJKarollee MPOCTPAHCTBO

YaCTHUL, COAEPIKAIINX B CBOEM TeJle MUKPOOHOJIOTHYECKY IO HATPY3KY .

Cnoco0® monydeHuss CBEpXBBICOKO3(p(EeKTHBHOrO Mukpoduosorudeckoro rejesoro (UGMA)
¢dunbTpyromero kaprpumka (1) oTindaercst Tem, 4To ryOKy, He MOKPBITYIO rejieM (16), morpyskaroT
B BaHHY (13) as HarpeBa M MPOMUTKU HAHOMIOPUCTOH TeKcTypoii (11), B KOTOpOiIt HAXOAHUTCS CMECh
Ha OCHOBE THMJIpOrels, paciijiaBjieHHas myTeM HarpeBa 10 55 °C, a 3aTeM MHOKpBIBAIOT €i Bce
BHYTPEHHHE MMOBEPXHOCTH HAHOMOPHCTOH TeKCcTyphl (11) myTem BhITsirMBaHus ¢ uuiuHapa (14), u

TEM, 4YTO OH BKJIFOYAET JTaIbl rpouecca cymku (15).

Eme omHUM OTIMYHUTENBHBIM TNPH3HAKOM crocoda moiydeHus: ¢uibTpyromero kaprpumka (1)
UGMA sBisieTcst TO, 4TO MaTepuas U Matepuabl GrubTpa (2) rpyOoil OUUCTKH BOMIIOYHOTO THIIA,
BBITSIHYThIE U3 HETKAHOTO CJOA (4) U yaepKaHHUs YaCcTHUL], COBMECTHO BBITATHBAIOT C LIJIHMHIPA,
bursTpyrommii kaptpumk (1) UGMA TpeGyemoro pa3mepa mojiydaeTcsl MyTeM aBTOMAaTHYeCKOH
OOpe3KH, TMpH STOM KpaeBble TNPOTEYKH (PIIBTPYEMOro BO3AyXa BHYTPb KapTPUIKa

MPEeIOTBPALIAIOT MPH IMOMOINU YJIbTPa3ByKOBOH cBapku (17), WM TONYYEHHYH) TPEXCIOWHYIO
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CTPYKTYpPy pasMemaloT Ha HecylneM Kapkace (6) mpu momouu JuHUH (7), yIep KHBArOIINX

BOJTHOOOPA3HyI0 CTPYKTYp, C BOJTHOOOPA3HOH CTPYKTYpOH (5) B HANpaBJICeHUHU BITyCKa BO3AyXa, U3-
3a 4yero 3((PeKTHBHOCTP B OTHOLIEHHH >HEPTONOTPEONICHUs] YBEIMYUBAETCS H3-3a YBEIMUYCHHUS

o01el TIomaay NOBEPXHOCTH.

JIOTIOSTHUTENBHBIM OTJIMYUTENBHBIM NpU3HAKoM (uubTpyromero kaprpumka (1) UGMA cormnacHo
NpPeAMETy HACTOSINEro M300peTeHUs SIBJIAETCS TO, YTO B MaTepUas TUAPOTENs, MOKPHIBAFOIIUI
ry0uatyro TekcTypy (HaHomopuctyto Tekctypy (11)) nobaBnsroT rammepuH, BOAy, caxap U Apyrue
n00aBKH, M YTO MOXXHO KOHTPOJIUPOBATh paclpenesieHHe MOop Mo pa3MepaM B HAHOMETPOBOM HU
MUKpomeTpoBoM Maciutabax. Takum oOpa3om, MOXKHO BBINOJHUTH ONTHMHU3ALUIO 3((EKTHBHOCTH
B COOTBETCTBHH C ILIENIbIO, MCXOS W3 INEPHOAa aKTUBHOCTH, CPOKA CJYKObl M MHUHHUMAaJIbHOTO

pa3Mmepa 4aCTUL, B COOTBETCTBHUU C MECTOM pEaIU3alluu.

Eme omgauM oTnmuuTenbHBIM pu3HakoM ¢rubTpyromero kaprpumka (1) UGMA sBisercs To, 4To
IpU YBEJMYEHUHU IUIOIIAIN MOBEPXHOCTH (MIbTpa B BOJHOOOpasHOH cTpykrtype (5) m obpema
¢unprpyromero kaprpumka (1) UGMA yMeHbIIAIOTCS OTEPH HEPTHU M3-32 Mepernaia AaBIeHUs

C OAHOBPEMEHHBIM YBCIIMYECHUEM CKOPOCTHU BO3AYy ITHOI'O IMOTOKA.

JIOTIOJTHUTEIBHBIM OTJIMYUTEIBHBIM Npu3HaKoM (unbrpyromero kaptpumka (1) UGMA sBnsiercs
TO, YTO, BMECTO YMEHBLICHHsS HATPy3KH YaCTHL U MHKPOOUOJOTHUECKOW HArpy3Kd 3a CyeT
MHOTOKPATHOM IMKJIMYECKOH LHUPKYJSUUH B CBOOOJHOM BO3AYIIHOM IIOTOKE IPH JIbIXaHHH,
UCIIONIB3YIOT ryQuarble CJIOU C PasHbIM pa3MepoM IOp OT OOJBINEro IO MEHBIIero: ryOdarslii
BO3MYIIHBIA 3a30p OT BIYCKa K BBIMYCKY B GHIBTPYrOMUX cosx (30) Gunprpa MHAMBHIY ATbHON
3alIUTHOH MAacKy Ha OCHOBE OPTaHHYECKOro rejisi ¢ MopaMu OONBIIOro pasMepa, (HIBTPYOLINX
cnosax (31) Ha OCHOBE OPraHWYECKOTrO Tejisl C MOPaMU CPEIHEro pasMepa U (PHIBTPYIOIINX CIOSIX
(32) Ha OCHOBE OpraHMYeCKOro Treis C IOpaMH Majloro pasmepa. Takum B 00pasom,
obecrnieunBaercss (pUIbTpaLUsi BO3AyXa 3a OAMH IMPOXOJA B TAKHX MPHUMEHEHHSX, KaK 3alHTHas

MacCKa.

Cy1ecTBEHHbIM OTJIMYHUTEbHBIM NPU3HaKoM QuubTpyroiiero kaprpumka (1) UGMA siBnsieTcs To,
9TO OH comepHuT Ojok (25) obOpaborku Bo3myxa w3BHe mist ¢uiabTpauuun UGMA Ha Bmoycke
BHEIIHEr0 BO3JyXa, KOrJa B OKPYJKarollee MPOCTPAHCTBO Tpedyercss 10OaBUTh CBEXHH BO3AYX
u3BHe. B KkauecTBe anbTepHATHBBI YMEHBLICHUIO COIAEPIKAHHS MHKPOOHOJIOTHYECKONH HArPY3KH U
HArpy3Kd YacTHIl NPH MOMOLIM MHOTOKPATHOW LMKIMYECKOH LUPKYJSILUUA B OTAEIBHOM OTCEKE,
obecrnieunBaercsi 0ojee 4eM OIHOKPATHOE HCIOJb30BaHHE T'yO4YAaTOro CIOs, BO3AYIIHbIE KaHAJIbI

KOTOPOTO TOKPBITHI T€JieM, COBMECTHO B Kopmyce (26) Ans HECKONbKHX MOCIIENOBATEIbHBIX
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kapTpumkeit. Takum o0Opa3oMm, MOMHUMO COXPaHEHHsS BO BHYTPEHHEM MPOCTPAHCTBE BO3NYyXa,

MUKPOOHOJIOTHYECKAsT HArpy3ka KOTOPOTO YMEHbBINEHA 3a CYeT OIHOKPATHOTO MPOXOXKICHUS
BO3/yXa C IIeJIEBBIM YPOBHEM OYHCTKH, TaAKXKe O0ECTeYnBAeTCs PABHBIN Mepemnas NaBJIeHUS MEXIY

CJIOSIMH B COOTBETCTBUM C U3MEHEHHEM Pa3MepPOB OTBEPCTHUH MOP.

BaxkHpIM OTNIHYMTENBHBIM TPU3HAKOM OJioka (25) oO0paboTku BO3Myxa W3BHE U YKa3aHHOU
¢unbrpaun UGMA sBisieTcss TO, YTO pa3Mep OTBEPCTHH MOp M TONIIMHA TyO4aThIX CJIOEB
OTCOPTUPOBAHBI MO pa3sMepaMm Tak, YTO paclpeieseHHe Nepenana AaBJICHUs], NMPUXOIALIErocs Ha
CJIOH, yAep KUBAETCs] B PABHOBECHH IIPU PABHOM IIOTOKE BO3/yXa, M, TAKUM 00pa3oM, COBOKYITHBIH
CPOK CIy>kObl MPOJJIEBAETCS 3a CUET NPENyNpPexXIeHHs COKPAIleHHs HU3-3a AOMOJHHUTENIBHOIO

HN3HOCA BXOOHOI'O CJIOA.

PaccTosiHus Mexxay nmopaMu HaxoAsATCS B Auamna3soHe OT 8 mop Ha AroiM 10 15 mop Ha A0iM B
COOTBETCTBUH ¢ OOILIMM KOJMYECTBOM CJIOEB Ha MepBOM Boycke. Eciu konmuecTBo cioeB Oosblie
6, OHO HaYMHAETCs] C MAKCUMAJIbHOIO paccTOssHus 12 mop Ha qroliM. 3HaueHHs B 1Mopax Ha IIOHM
IJIs1 KQXAOrO CJI0s YBEJIUYMBAIOTCS OT BIyCKa K BBINYCKYy. B mocieaHeM ciioe IUIOTHOCTb MOP
coctasisieT 20—25 mop Ha AWM B COOTBETCTBUU C BEPXHUM MPENEIOM CKOPOCTU BO3AYLIHOIO
NOoTOKa B cucteMe. EcnM npoMexkyTOYHBbIE MNOPUCTBIE CIOM HENOCTYNHBbI IPHU CTAHAAPTHOM
MOJIyY€HHUH, MOKHO HCIOJIb30BaTh METOJ yMeHbIeHUus 1o rpynnam. Hanpumep, 9 cioeB MokHO
U3rOTOBHTH CieayomuM oopazom: 10 nop Ha mroiim, 10 mop Ha mrotim, 15 mop Ha aroiim, 15 mop Ha
mroiiM, 15 mop Ha mroiim, 20 mop Ha mroiiM, 20 nop Ha aroiM, 20 nmop Ha oM, 20 mop Ha ArOHM,
COOTBETCTBEHHO, OT BIYCKa K BBIMYCKY. ECiiu TuamMeTpsl IOp OTCOPTUPOBATH OT OOJBIINUX K MaJIbIM
B NPUMEHEHHMH MHOTOCIOWHOro (UbTpa AJisl BIyCKAa HAPY’KHOTO BO3JyXa B COOTBETCTBHU C
cuTyaluel paBHBIX IO pa3Mepy OTBEpCTUH MOp, MPEeNOTBpAIIAeTCs U3HOC paHee CPeHero nepruoaa
B pe3yJibTaTe HapyIleHUusi OajaHca JaBJIEHUS BO BXOAHOM CJioe€. BemnunHbl yMEHbIIEHHs pa3mepa
OTBEPCTHUI MOP ONPENENATCS B COOTBETCTBUHU C KOJUUECTBOM CJI0€B. MakCUMaabHOE KOJHYECTBO
cioeB coctaBisieT 12. Ciyuall, korma KOJWYECTBO CJIOEB Ha BHEIIHEM BIyCKE COCTaBisieT 12,
npeacTaBisier coOOH cilydali paBeHCTBA KOJIMYECTBY BHYTPEHHUX LHMKJIOB 32 4ac B CTaHAapre. B
clydae, KOrja uMeeTcs MeHee 12 cJoeB, OCTajbHble LMKJIbBI BHYTPU 3aMKHYTOTO LIMKIIA

cokpamarotcs. Ciion Ha dur. 5 mpencTaBisiroT OJIOK OT BIyCKa 10 BBITYCKa.
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dopmyna nzodpereHust

1. @unprpyromuii kKapTpumk (1) UGMA, oTiIMYaromuiicst TeM, YTO COOEPKUT CIy4aiHbIM 00pa3oM
pacrpeneneHHblii B ry0uaTOM OCTOBE OpPTraHMYECKUil reiib (3) B KauecTBE CPENCTBA YIEpKaHHS
MHUKPOOPTaHHU3MOB, O0Pa30BaHHOTO CJIOEM, MOKPBIBAIOIIUM BHYTPEHHHE IOBEPXHOCTH I'yOUaToro
OCTOBA, COJEP:KaIlero CiaydaifHbIM 00pa3oM paclpeleNeHHble MOPhI C pa3MepoM, BBIOpDaHHBIM B
nuanazoHe 0,5—2.5 mm, HaHomopuctyro TekcTypy (11) opranmueckoro rens (3) B ryOuaTtom
OCTOBE, TUaMETPBI IMOP KOTOPOW pacrpenesieHbl ciydaiiHbIM 00pa3oM, U kaHaisl (9) s Boycka
BO3/lyXa, 00EeCIeYNBaONe BO3MOKHOCTh POXOKACHUS BO3yXa B QpuubTpyromuil kapTpumxk (1)
UGMA ¢ CcoHABHYHON CTPYKTYpPOH, M HPU 3TOM OH cOomep:kuT kaHaiel (10) mms BO3MyIIHOTO
NIOTOKA, TPEeIHA3HAYEHHBbIE IS YIAEepKaHUs MOpPaMU MHUKPOOHOJIOTMYECKON Harpys3kd pa3mMepoM

menee 0,1 MKM, 1 BO3yX 00/lyBaeT HAaHOTIOPBI, FTEHEPUPY S B HUX TyPOYIEHTHOCTb.

2. @unprpyrommii kaptpumk (1) UGMA no m. 1, oTnuYaromuiics Te€M, YTO OH COIEPIKHUT
OpPraHMYecKUd Telb B CIy4YailHBIM OOpa3oM pacHpene]eHHOM TIy04aToM OCTOBE, COnepIKalleM
OTBEPCTHUS AJI1 BO3AYIIHOTO MOTOKA HA MUJUTUMETPOBOM YpPOBHE MOp I'yOKH TaK, YTO pasMep IMop
CpencTBa ynepskaHHs MuKpoopraHm3mMoB B 1000 pa3 Oosbime jauaMeTpa HaWMEHbIIEH
yAepKUBAeMONW MHKPOOUOJIOTHUECKOW HArpy3ku (B YaCTHOCTH YaCTUI[ U MHKPOOHOJOTHUECKUX

YyacTul pasmMepom MeHee 0,3 MKM).

3. @unprpyromuii kaptpumk (1) UGMA no n. 1, OTAMYAIOIIUIACS TEM, YTO OH COIEPIKUT

2

HaHOMOPHUCTYI0O TeKcTypy (11) Ha oOCHOBe ruaporens, NOJIYyYEHHYI0 M3 CMECH JKeJIaTHHA

OpPTraHU4YCCKOro NMPOUCXOXKACHUSA, INTNLIEPHUHA, BOAbI U INTKOKO3bI.

4. ©unprpyromuii kapTpumk (1) UGMA mo m. 1 uinu . 3, OTIMYArOIINICS TEM, YTO OH COAEPIKHUT

HaHoMopuCTyIO TekcTypy (11), comepskainyro kapOoHaT.

5. @unerpyroumii kaptpumk (1) UGMA mno n. 1, ommyaromuiicss TeM, 4YTO BHYTPEHHSSI

>

MOBEPXHOCTh (PHIIBTPYIOIIETO KOMIIOHEHTA COAEPIKUT MOPBI HEOOIBIIOTO pa3Mepa sl yAep KaHUS

MOJIEKYJI BEIECTB, OOPa3YIOLIHNX 3aMax, U3 MOCTYMAKLIET0 BO3AYXA.

6. @unprpyromuii kapTpumk (1) UGMA mo n. 1 win n. 3, OTIUYAOIIUIACS TEM, YTO OH CONEPIKUT
HAHOMOPHUCTYIO TekcTypy (11), BKIIIOYANOIIYIO CMECh THUAPOTreNs ¢ TIULEPHHOM, CONEPIKaIlyFo

MPUPOJHBIN apOMATU3ATOP.

7. @unprpyromuii kapTpumk (1) UGMA mo n. 1 wiu n. 3, OTIUYAOIIUNACS TEM, YTO OH CONEPIKUT
HaHonopucTyro Tekctypy (11), comepkamyro mnwuratenpHble BemectBa (12) Ha OCHOBe

TPUTUAPOKCUIIA U TITFOKO3BL
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8. @unprpyrommii kapTpumk (1) UGMA mo m. 1, OTIUYaroImuiicss TeM, 4To i o0ecTieueHus
yIep’KaHUsl YacTUL M MHUKPOOHOJOTMYECKOW HArPYy3KH, YMEHBIIAIOIIMXCS CO CXOXKICHHEM K
HYJIeBOMY VpPOBHIO TI0 Mepe VBEJIMYeHHs BpPEMEHH TPUMEHEHUs C IeJblo o0ecredeHus
BOSMOJKHOCTH ~ yJAEp’KaHUS  YacTHL WJIM  MHKPOOPIaHHU3MOB  OINpPEIENICHHOTO  pa3Mepa,
NPONOPLUHOHAIBHOrO 00IIeMy 00BbEMY OYHMINEHHOTO BO3/AYyXa, OH CONEPIKUT CIydaiiHbIM 00pa3om
pacTpeneNieHHyI0 HaHOMOPUCTYI0 TekcTypy (11) Ha BHYTpeHHEW NOBEPXHOCTH U3 CIy4YaiiHbIM
0o0pa3oM pacmpeneseHHOro B ry0uaToM OCTOBE OpraHH4eckoro rens (3), eciu mpeayCcMOTpeHa
HeNpepbIBHAs LMPKYJSALUS BO3AyXa M3 OKPY KAIOIIEro MPOCTPAHCTBA IMPU MOMOLIM yCTPOHCTBA

(18) nns IMKINYECKOH OYUCTKU BO3yXa BHYTPU OJHOTO M TOTO K€ OKPY’KAIOLIETro MPOCTPAHCTBA.

9. @unprpyromuii kapTpumk (1) UGMA no . 1, oTiauyaromuicss TeM, 9YTO OH CONEP>KUT (QUIBTP
(2) rpyOoli OYMCTKM BOWMJIOUHOTO THIMA, OTPAHHYMBAIOIIUN TMOTEPI0 HSHEPTrHUH H3-32 YaCTHULL
Oonblero pasmepa Ha BIYCKE, OTHOCHUTENBHO YXYIIIAIOIIYI0 CBOMCTBA CilydailHbIM 00pa3om

pacrmpeneneHHoro B ry04aToM OCTOBE HAHOOPTAaHHUYECKOTO refis (3).

10. @unprpyromuii kaptpumk (1) UGMA mno n. 1, OTIMYAOIIMICS TeM, YTO OH COIEPIKHT
HEeTKaHbII cyiol (4) miIst yaep kaHusl 4acTHLl Ha Beimycke (upTpyromero kaptpumka (1) UGMA,
KOTOpBbIii oOecreunBaeT yaep:KaHHe YaCTHI, KOTOPble MOTYT TPOHUKATH W3 TEKCTYPhI

OopraHu4eckoro ress (3) B ciydaifHbIM 00pa3oM pacrpeneneHHOM Iy04aToM OCTOBE.

11. @unprpyrommii kaptpumk (1) UGMA mno n. 1, OTIMYAIOLIUINACS TE€M, YTO OH COIEPKHUT

HAHOMOPHUCTYIO TeKCTypy (11), comeprkalnyro OpraHuyeckoe OKpaIINBAaOLIee BEIECTBO.

12. ©unprpyromuii kaptpumk (1) UGMA mo n. 1, OTIMYAOIIMICS TEM, YTO KOJUYECTBO IOP
OCTOBA, B KOTOPOM pAacCIOJIOXKEH CIydaiiHbIM OOpa3oM paclpeleNeHHbli B IyO0uaToM OCTOBE

opranndeckuii resb (3), cocraBisier 10—50 mop Ha ArOMM.

13. @unprpyromuii kaptpumk (1) UGMA mo n. 1, OTIMYAOIIMICS TEM, YTO OH COIEPIKHT
ryOuaTele CJIOM C Pa3HbIM pPa3MEePOM TOp OT OOJNBIIEr0o O MEHBINEro BMECTO YMEHBIICHHUS
MHUKPOOHOIOrHYECKONH HArPY3KH M HArpy3KH YacTHLl TMPH MOMOIIM MHOTOKPATHOW LUKJINYECKON
LUPKYJSIMKA B CBOOOIHOM BO3AYLIHOM IMOTOKE MPU AbIXaHUM; I'yO4aThlii BO3AYLIHBIA 3a30p OT
BITyCKa K BBIMYCKYy B GuibTpyrommx ciosix (30) ¢uibTpa MHANBHAYAJTBHON 3aIIUTHOW MAaCKH Ha
OCHOBE OPTaHMYECKOrO Tejisi ¢ MopamMu OOoJbIIOro pasmepa, GuisTpyromux ciosix (31) Ha ocHOBe
OpPraHWYECKOro TeJisi C TOopaMHu CpeaHero pasmepa, (uubTpyromux ciaosx (32) Ha OCHOBE

OpPraHUYECKOro Tefisl C MOpaMM MaJioro pasMepa.
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14. ©unprpyromuit kaptpumxk (1) UGMA mo m. 1, oTiM4aromuicss TeM, 4TO OH COAEPIKUT OJIOK

(25) obpabotku Bo3ayxa m3BHe Mt punbrparmn UGMA Ha BrycKe BHELIHErO BO3JyXa, KOTJa B

OKpY>Karolee IPOCTPaHCTBO TpedyeTcst J00aBUTh CBEXUIN BO3yX U3BHE.

15. Bnok (25) obpaborku Bo3nyxa usBHe mist punbTpanuu UGMA mo n. 14, oTiauyaromuics: TeM,
YTO OTBEPCTHUSl TOP CJIOEB T'yOUaTOW CTPYKTYypbl OT BIYCKAa BO3AyXa K BBIMYCKY HAXONATCS B

nuanaszoHe 8—15 mop Ha Ar0HM Ha IEPBOM BITy CKE.

16. bnok (25) obpaborku Bo3nyxa uzBHe Mt ¢punbTpanuu UGMA mo n. 14, oTiauyaromuics: e,
YTO OTBEPCTHUSI TMOP CJIOEB T'yOuaTOll CTPYKTYyphl OT BIYCKAa BO3AyXa K BBIMYCKYy HAXONATCS B

nuanasone 20—25 nop Ha AXOUM Ha MOCJIEIHEM CJIOE.

17. Punsrpyromuii kaptpumk (1) UGMA mno nm 1, ornuuarommiics TeMm, 4TO, B KadecTBe
ANIbTEPHATUBBl CHIKEHUIO MUKPOOHMOJIOTMYECKOH HArpy3ku W HAarpy3Kd 4YacTUL[ IyTeM
MHOTOKPAaTHON LMKJIMYECKON LUPKYJSILUM, €ro BO3AYLIHbIE KaHAJIbl BHYTPEHHEH NOBEPXHOCTHU
ry04aToro ciiosi IOKPBITHI rejieM, 00eCIeunBaoIUM Ooiee 4eM OHOKPATHOE HCIIONb30BaHNE, U OH

COAEPKUT KOpIyC (26) [l HECKOJIBKHUX TOCIEA0BATENIbHBIX KAPTPUIKEH.

18. Cnoco6 mnonydenuss ¢unbTpyromero kaprpumka (1)  cBepXBBICOKOI(PHEKTHBHOTO
Mukpoduonorndeckoro gunbrpa Ha ocHoe rensi (UGMA), oTiuyaromuiicss TeMm, 4Tto TyOKy, He
nokpeiTyo renem (16), morpyxkaror B BanHy (13) st HarpeBa M TNPOMUTKU TMOBEPXHOCTH
HaHomopHucToi TekcTypod (11), mpencraBnsrouyr0 CcoOOW CMeChb Ha OCHOBE THAPOTEI,
pacriaBieHHyl0 myTeM HarpeBa 10 55 °C, u koropas 3aTeM IOKpPbIBa€T BCE BHYTPEHHUE
MIOBEPXHOCTH HAHOMOPHUCTOH TekcTyphl (11), mytem BeITsirMBaHus ¢ wwimHApa (14), u npu 3ToM

croco0 BKJIIOYAET 3Tarbl npouecca cymku (15).

19. @unsrpyroumii kaptpumk (1) UGMA mno m. 18, oTnuuarommiics TeM, 4TO OH BKJFOYAeT
CJIEAYIOLINE 3Tambl Crocoda: COBMECTHOE BBITSTMBAHUE MaTepHaia U marepuaioB Quibtpa (2)
rpyOoil OYMCTKH BOHJIOUHOTO THIIA, BBITSIHYTBIX M3 HETKAHOTO CJOs (4) ISl yaep KaHHWs YacTHII,
nosyueHnue GuiabTpyromero kaprpumka (1) TpedyeMoro pasmepa myTeM aBTOMATUYECKON 00pe3KH,
NPEAOTBPALICHHE KPAeBbIX IMPOTeUeK (PUIBTPYEMOro BO3AyXa BHYTPh KapTpHIXkKa MOCPEICTBOM
yJIBTPa3BYKOBOH cBapku (17), u pa3MerneHne MoyyueHHOH TPEXCIONHON CTPYKTYpPbI Ha HECyIIeM

kapkace (0) ¢ BOJTHOOOpa3HOU CTPYKTypoii (5) B HampaBJIeHUH BITy CKa BO3yXa.
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