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Breaenue

Ha cospemenHOM 3Tame 11 OONBIIMHCTBA IPOMBINIICHHBIX TPEATIPUATHN OUH-
CTKd BCHTHJIAITHOHHBIX BI)I6pOCOB OT BPCAHBIX BCIICCTB ABJIACTCA OAHHUM U3 OCHOBHBIX
MEPONPHATHI MO 3AIMUTE BO3AYIIHOTO OacceiHa.

O0e3BpexuBaHUE BHIOPOCOB MPEAIONATacT INO0 yIAICHHE BPEIHBIX IPHMECEH
W3 WHCPTHOTO TAa3a-HOCHTCIIA, THOO MPCBPALICHUC WX B O¢3BpeaHbic BemecTsa. O0a
MPUHOUIIA MOTYT OBITh PEANHM30BAHBI UEpPE3 PAIUYHBIC (PU3MUCCKHE W XMUMHUYUCCKHC
TIPOLIECCHI, Ul OCYIIECTBICHHS KOTOPBIX TPEOYIOTCS ONpPECICHHBIC YCIOBHA. Pacue-
THI TIPOILIECCOB W AIMAPATOB TA3004HCTKY IIPH HX MPOCKTHPOBAHUH JOLKHBI OBITH HA-
MPABJICHBI HA CO3JAHHE YCIOBHH, 00CCICUMBAOIIMX MAKCHMAJIBHO TMOTHOS 00€3Bpe-
JKHBAHUC BEIOPOCOB.

B Hacrosmiee BpeMsS HCHONB3YIOTCA PA3IAYHBIC MCTOIBI YIABIHBAHHA H 00€3-
BPSKABAHUA TAPO- H Ta3000Pa3HBIX BEINECTB M3 BO3AyXA. Ha MpakTHKE MPUMCHSIOT
CICAYIOMME CIIOCOOBI OYHUCTKH Ta3a; aOCOPOUMOHHBIN, aACOPOIHOHHBIH, KATATHTHIC-
CKHH, TEPMHYCCKHN U AP.

MeToanku pacyeTa anmaparoB [ (PU3HKO-XUMHYCCKOH OYHUCTKH Ta30B 0a3Hpy-
FOTCA HA 3aKOHOMEPHOCTSAX MAcco- H TEIUIO0OMEHA. [IpH 3TOM HCIIONB3YHOTCA HIEMCH-
THI TCOPHH NO100US TH(P(PY3HOHHBIX TPOLIECCOB.

Lens HacTosmero y4eOHOTO MOCOOHS — CHCTEMATH3HPOBATH CBEICHHUS TI0 MACCO-
OOMCHHBIM, (PU3UKOXMMHYCCKUM M TEPMHUYCCKHM IIPOIIECCAM, METOAMUCCKHE ITOIX0-
JBI K pacuery 000pyAoBaHms 1Mo abcopOuum M aacopOUnH, KaTATUTHUCCKOMY H Tep-
MHYICCKOMY OOC3BPCIKHBAHUIO BPCAHBIX MPHUMCCEH H3 MPOMBIILICHHBIX, BCHTHIIAIH-
OHHBIX W TPAHCIOPTHBIX BBHIOPOCOB. [IpHBOAATCS HEOOXOXUMBIC CBEACHUS 110 YCTPOH-
CTBY, paboTe M PacyeTy THIOBOTO OOOPYAOBAHHA, A TAKKS CIPABOYHBIC MATCPHAIBL
UznokeHHe MaTepHana COMPOBOXKIACTCS MPHMEPAMH PAcUeTa, KOTOPBIC OOICIYaroT
YCBOCHHE TCOPETHYCCKHX BOIPOCOB.



Jlexmns 1.
HcTounnku 3arpsisHEHHsI ATMOC()EPHI BPETHHIMHA Ta30BLIMH BLIOPOCAMI

Inan mexym
1. OOmias cxema 3arps3HEHHUS B MPOOIEMBI 3aIIATHI OKPYKAOMICH CPeabl
2. Knaccu(ukanms HCTOUHUKOB 3aTPsI3HEHUS aTMOC(Eepbl

1.1. O0mas cxema 3arpsizHEHHsI 1 MPOOJIEMBbI 3AIMTHI OKPY KAIOMEH Cpe/IbI

«AHTPONOTCHHOC 3aTPA3HCHHUC OKPYIKAFOIICH CPeIbl (3aTpA3HCHUS, 00YCIIOBIICH-
HOE >KH3HCICATEIFHOCTBIO YEIOBEKA) /0 ONMPEACICHHOTO MEPHOJA BPEMEHH I0CTa-
TOYHO XOPOIIO CTJIA)KHBAIOCH (KOMIICHCHPOBAJIOCh) MPOLECCAMH, MPOUCXOSIINMH B
omochepe. OmHAKO B PE3yIbTATC MHTCHCHBHOHN JCATCIFHOCTH HCIOBEKA Omochepa
CTaja MOCTOSHHO HM3MEHATHCS (JETPAaaMpoOBaTh): YXYAIIACTCS KA4eCTBO aTMOC(EpHI,
BOJOGMOB M TIIOYB, YHHUTOKacrcs (¢ayHa u ¢uopa. B pesymprate HaydHO-
TEXHHUECKOH PEBOJIOIMH IPOMCXOJUT 3HAYMTCIBHOC 3arpsA3HCHUC OKPYKAFOICH
Cpenpl, C KOTOPHIM OHA 3aYacTyI0 YK€ HE B COCTOSIHHH CaMa CIPaBILIThCS. BBIOPOCH 1
cOpOCHI TMIPOMBIIIUICHHBIX MPEATPHATHH, SHEPTETHIECKIX CHCTEM W TPAHCIIOPTa B aT-
Moc@epy, BOOOCMBI U MMOYIBY AOCTHUIJIH TAKHUX MaCH.[Ta60B, YUTO B HCKOTOPBIX PCTHOHAX
3EMHOTO IMapa, 0COOCHHO B KPYIHBIX IPOMBIIIICHHBIX IICHTPAX, YPOBHHU 3aTPSI3HCHUH
0pr>KaIOH.[eI\/II CpE€abl 3HAYMHUTCIBHO MMPEBBIMIAIOT JOMYCTHMBIC CAHUTAPHBIC HOPMBL
[ostoMmy npobrema sauumsl OKpyxcaroueti cpeOvl ABIACTCH OJHOH W3 BAXKHBIX 33124
YEIIOBEUECTBA.

Ha puc.1.1. moka3ana oOmas cxema 3arps3HCHHUS OKPY>KAroMICH Cpeapl MpH JKC-
IUTyaTauyH JE0O0T0 MPOMBIIIIICHHOTO TIPEATIPHSITHSL.

ICblpbé, MaTeprabl, 060pyuosaHue| TonsiMBo, 371EKTPOIHEPIUS I
| Bona, ocanku | | Kucnopon Bozayxa | |C0JIHeqHasI paZ[I/IaLII/IHI
3 ¥ ¥
| TTIPOMBIIIJIEHHOE IPEATIPUATHE |
3 ] 3 i ]

1_[ Buibpocsl B CrouHble TBEpable JHeprerh-
POy KIHA arMoche BOJIBI OTXOBI HECKHE 1=
pY BLIOpOCHI

] ]
I I'a3b1, mape! I | Asposonu I |]_L[yM, uH(pa-, yJ'ILTpaBByKI I Bubpanus I

I Termmoroe 3arpA3HCHHC I IaJ’ICKTpOMaFHI/ITHBIC HOJ'DIl I MOHHBHp.HSqueHHSI I

I CeeToBbIe, MHPPaKpacHbIE, YABTPA(UONETOBbIE, Ja3ePHbIE HU3AYUEHUS I._

Puc. 1.1. Obwas cxema sazpsiznenus OKpyxcaiougeti cpeovl

B memiax 3amuts okpyxaromeit cpenst (30C) paboTa mMpOMBIIUICHHOCTH JOKHA
OBITH OPTAaHU30BAHA TAK, YTOOBI OOPA3YIOIIKECS OTXOIBI MPEBPALIATIHNCH B HOBBIC IPO-
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OykTel. OXpaHa mpupoxsl TpeOyeT, YTOOBI MPOU3BOACTBO COBEPIICHCTBOBAJNOCH, a
OTXOZbl YTHIM3HPOBAINCH, BCC IPOLIECCHI CO3JABAINCH HA OCHOBE MAJOOTXOXHOH H
0C30TXOMHOHW TCXHOIOTHH. [[PHMCHCHHE MAJIOOTXOTHOH M OC30TXOTHOH TCXHOJIOTHH
TO3BOJINT HE TOJIBKO peruth mpodaemy 30C, HO OTHOBPEMECHHO 00CCIICUHT BBICOKYIO
3KOHOMHYECKYEO 3((CKTHBHOCTD TPOUBBOACTBAY.
[https://spravochnick.ru/lektoriy/processy-i-apparaty-zaschity-okruzhayuschey-sredy/|

Beszomxoonaa mexuonozua ABAACTCS HAUOOJCC AKTHBHOHW (DOPMOH 3aIMHUTHI OK-
PpyXaromei cpeapl OT BPSAHOTO BO3ACHCTBHA mpennmpuatuil. [Tox moHATHEM «0C30T-
XOJHASI TEXHOJIOTHS» CICIyET MIOHUMATh KOMIUICKC MEPONIPHATHHA B TEXHOIOTHUCCKUX
Tporeccax, KOTOPBIM HA JAHHOM 3Tare pa3BUTHS OOINECTBA TOLKEH BKIFOYATh!

1) coBepIIEHCTBOBAHUE TEXHOJIOTHUECKHUX TPOIIECCOB H Pa3padOTKy HOBOTO 000-
PYAOBaHHA C MCHBIIHM YPOBHEM BHIOPOCOB M COPOCOB BpeaHbIX BemecTs (BB) u oT-
XOZI0B B OKPY>KAIOLIYIO CPEy;

2) 3aMEHA TOKCHYHBIX OTXO/I0B HA HECTOKCHYHBIC,

3) 06e33apaKuBaHIC OTXOIOB,

4) 3aMeHa HEYTHIIM3HPYEMBIX OTXOA0B HA YTHIM3HPYEMBIC,

5) mpuMeHEHHE MACCUBHBIX METOAOB 3AIUMThI OKPY KaroLEeH cpeabl. [laccuBHbie
METO/BI 3aLIUTHI OKPYKAFOIICH CPEbl BKIFOUAOT KOMIUIEKC MEPOIPHUATHH 1O o2pa-
HuYeHU0 BRIOPOCOB/COPOCOB ¢ MOCTICAYIOMCH YTHIH3AMHCH HITH 3aXOPOHCHHUCM OTXO-
J0B. K ux uncay oTHOCATCA:

- OYHMCTKA CTOYHBIX BOJ M Ta30BBIX BEIOPOCOB OT BPEIHBIX IPHMECEH;

— 3aXOPOHEHHE TOKCHUHBIX W PAJHOAKTUBHBIX OTXOO0B;

— pacceuBanue BB B atmocepe;

— CHIDKCHHE YPOBHEH YHEPTETHUCCKOTO 3arPA3HCHAS CPEAbl OONTAHMUS YEIOBEKA.

Baxwuas pons B 30C 0TBOANUTCS MEPONPHATHSIM IO pPAYUOHATLHOMY pasMelye-
HU!0 ACTOYHHUKOB 3aTrPA3HEHMUS, 3 IMCHHO!

— BBIHCCEHHE TIPEANPHUATHHA W3 KPYIHBIX TOPOAOB U COOPY’KCHHE HOBBIX B MAJIO-
HACEIICHHBIX PAHOHAX;

— PACTIONIO’KEHHE UX C YUETOM TOMOrpay MECTHOCTH U PO3BI BETPOB;

— YCTAHOBJICHHC 30H caHWUTapHOH oxpaus! (3CO), caHWTApHO—3AIMUTHBIX 30H
(C33), 30 nHabmoaeuus (3H);

— pauMOHAIBHAS 3aCTPOWKA TOPOAOB, OOCCICUNBAIOMAS ONTHMAIBHBIC YKOIOTH-
YECKUE YCIOBH UL YSIIOBEKA M 3ETICHBIX HACAKICHHUH.

MHOrOJIETHHI OMBIT 3KCIUTYaTAIUH PA3AMYHOTO HAZHAYCHUA NPESANPUATHHA IO-
3BOJIAIT BBIPAOOTATH CICAYIOMIYIO CXEMY 3KOIOTH3ALMHI «CTApPOro THIA TEXHOJIOTHIDY
H PCHICHHUS MPOOJICM 3alIHTHI OKPYKAFOIICH CPSIBL:

a) 071 OeticmeyIowux npeonpusmuil:

- MPOBOAWTCS HWHBEHTAPH3ALM HCTOUHWKOB 3arpsA3HCHUS W AHANIH3 KAuecTBa
BHYTPHIIPOU3BOACTBCHHON M BHEIIHEH CPEABL,

— HA OCHOBAHWM CPAaBHCHUS MOJYYCHHBIX PE3yIbTATOB AHAIN3A C HOPMaTHBAMH
JICTIACTCS BBIBOJ O TEXHHYCCKOH M IKOJOTHHECKON OC30MACHOCTH TIPEATIPHATHS I
TIEPCOHAJIA W OKPY>KAFOIICH CPEIbL;

— B Cly4yac OOHapy;KEHHS MPHU3HAKOB CBEPXHOPMATHBHOTO BO3ICHCTBHS IPOM3-
BOJICTBCHHBIX IPOLIECCOB M NMPEIMPHATHS B IIETIOM HA YCJIOBEKA W OKPYKAIOLIYIO Cpe-
Iy pa3padaThIBAIOT U PEaTH3VIOT Oosiee 3((CKTHBHBIC MCPOTIPHATHS IO HX MOJCPHH-
3aLUM;
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6) 011 npoeKMUPYeMbIX NPeOnpUsmuil, NPOU3BOOCME.

— TMPOBOJMTCS M3YUCHHUE M AHAIN3 3aKIAJBIBACMBIX B IMPOCKT TEXHOJIOTHICCKUX
PESKUMOB M OCOOCHHOCTEH IPOM3BOACTBCHHBIX IPOIECCCOB, HCTOYHUKOB BCEBO3MOK-
HBIX BBIJICTICHUI 3aTPs3HIONINX BEIIECTB B OKPYKAOMIYIO CPEAY M OLEHKA MX Kaue-
CTBEHHBIX H KOJTHUCCTBCHHBIX XaPAKTCPUCTHK;

— Ppa3padaThIBAcTCs MPOCKTHAS JOKYMCHTALMSA C OICHKOW BO3ACHCTBHS OTICIb-
HBIX IPOIICCCOB M MPEANPHATHA B IIEIOM HA OKPY>KAIOIIYIO CPEY, ACTACTCSI BBIBOA O
JOCTAaTOYHOCTH WJIH HEOOXOIUMOCTH COBEPIICHCTBOBAHMS HMPOCKTHBIX PEIICHHH ITO
3AIIUTE YETOBEKA U OKPYKAIOMIEH CpPeabl OT BO3MOXKHBIX HETATUBHBIX BO3ACUCTBHIL
SKCIUIYaTally TMPEIIPHATHSL,

— [0 Pe3yIbTaTaM 3TUX WCCICTOBAHUHA IPOU3BOAUTCS KOPPEKTHPOBKA IMPOCKT-
HBIX PCIICHHIH;

— HOCNEe MyCKa MPON3BOJACTBA B 3KCIUTYATALMIO POBOJUTCA MPOBEPKA €TI0 HKOJI0-
THYCCKOH OC30MACHOCTH 10 CXEME ACHCTBYFOIICTO TIPS IMPHATHL.

«IIpoMBIIIIEHHOE MPOU3BOACTBO M APYTHE BUABI XO3AHCTBEHHOU ACATCIBHOCTH
JFOACH COMPOBOKIAIOTCA BBIICICHHCM B BO3AYX MOMCIICHHI W B aTMOC()CPHBIH BO3-
JyX Pa3IU4YHBIX BEMICCTB, 3ATPAZHAIIINX BO3AYIIHYIO CPEAy.

MHoTrHe TEXHOIOTHYECKHE MPOLECCH HAa MPEIIMPUATHAX METALIYPIHICCKOH, XH-
MHYECKOH, HEPTEXHMHYECKOM IMPOMBIILICHHOCTH, B PAIC IIEXOB MAIIHMHOCTPOUTCIIb-
HBIX 3aBOJOB, HA MHOTHX APYTHX NPOH3BOACTBAX COIMPOBOMTAIOTCS IOCTYIIJICHHEM
BPEIHBIX Ia30B W MAPOB B aTMOC(HEPHBIH BO3AYX. AKTHBHBIM 3arps3HHTEICM aTMO-
c(epHOTO BO3myXa SIBIUICTCS TPAHCIOPT, B TCPBYIO OYCPEIb, ABTOMOOWIBLHBIN.
[https://spravochnick.ru/lektoriy/processy-i-apparaty-zaschity-okruzhayuschey-sredy/|

Ha BBIOpOCHI 3HEPreTHUECKHX OOBEKTOB NMPHXOAUTCA OKoMo 60%, TpaHCHopT
20...25%, mpombmmreHHOCTh 15...20%. B CBSI3M €O 3HAYMTENBHBIM YBEIHYCHHEM
aBTOMOOMJIBHOTO TAPKA MOCTOSHHO BO3PACTACT €r0 POJb B 3arPA3HCHUN aTMOC(EpHO-
TO BO3AyXa.

K 3arpsp3HEHHSM OTHOCSTCS BEINECTBA, COACPIKAINMECS B atMoc(epe B KOHICH-
TPALMIX, KOTOPHIE MOTYT OKAa3bIBATh HEONATONPHATHOC BO3IACHCTBHE HA HCIIOBEKA,
SKUBOTHBIX M PACTCHILL, 3JAHUSI M COOPYKCHHUS, MaTepuaibl u obopynosanue. Heko-
TOpPBIC Ta3bl (IMOKCHIT CEPBI, OKCHIIBI 230Ta U JP.) OOBIMHO MPHUCYTCTBYIOT B aTMoc(e-
pe B HE3KHUX ((POHOBBIX) KOHIICHTPALHAX, HC OMACHBIX AT 00BEKTOB OHOC()CPHL.

B T1adn. 1.1 mpusencHbl (JOHOBBIC KOHIIEHTPALMH Ta30B B CCTECTBCHHBIX, HE 3a-
TPSA3HCHHBIX AHTPOIIOTEHHOM JCATCIFHOCTHIO YCIOBIX, B IPH3EMHOM ClIoe aTtMoc(e-
PBI (HIDKHSA Tpomoc(epa).

Ta6ﬂuua 1.1 — @onoswie KOHYerRmpayuu casoe 6 eCnmecmeeHnblx YClo6lax

las ®onosast koHneHTpanws, %o | PacueTHsIi mepno/ BRIBEACHUS

OCHOBHBIE Ta3bI;

as3or 78,0 HenpepsisHOE
KHCIOPOA 20,9 To xe

aApron 0,93 To xe
JUOKCHA yIraepoaa 0,032 2...4roma




CIICIBI TA30B 0,034...0,035

HHeprHbIE Ta3hL

reaui 5.2 2 MIIH. JIET

HEOH 18,0 HenpepoiHoe
KDHIITOH 1,1 To xe

KCCHOH 0,086 To ke
PeakimmoHHOCTIOCOOHBIE:

OKCHJ yIaepoaa 0,1 0,5 roma

MCTaH 1.4 4.7 ger
HEMIPEACIBHBIE  VIJIE- | MCHEE 1-107 Her nannbIx
BOJIOPOJIBI

OKCHIBI a30Ta 0,25 OT HECKOTBLKHX JHCH 70 4 JIeT
AMMHAK (6...20)107 7 nmeit
CepOBOIOPOT 0.2:107 2 JmEs

JHUOKCHJ, CEPBI 0,2: 107 4 nHA

XJI0p (3...15-10™" Heckoabko nuei
fon 0,4...4)107° To »xe
dropucreii Bomopox | (0,08...18)-107 To xe

BOJOPOA, 0,58 To xe

030H 0...0,05 Oxomno 60 aHeH

HOI[ NEPUOAOM BBIBCACHHUA MOHHUMAKT CPEOHCC BPEMS, B TCUCHHC KOTOPOTO BEC-
IICCTBO HAXOAMTCA B aTMOC(EpPS 0 MOTHOTO OOC3BPCIKUBAHMA, THOO A0 aACOpOLH
3¢MHOH MOBEPXHOCTHEO, THOO 0 B3AHMOJICHCTBHA B atMoc(epe.

Bce raser, Haxomammecs B atMoc(epe B KOIMUCCTBAX,  MPCBBIMIAD-
X MPUBCSACHHBIC B Ta0mmme 1.1, wimm rasel, HC MPUBEACHHBIC B 3TOH TAOIHMIIC, OTHO-
CAT, TAKMM 00pa30M, K 3aTPSI3HCHILIM.

3arpsa3HCHHE BO3AYXA B PE3YIBTATE MOCTYILICHUA B HCTO PARIHYHOTO POAa BPSA-
HBIX BCIICCTB UMCCT P H66J'Ial"01'[pI/I}ITHI>IX HOCJ'IGI[CTBI/IfI.

lazoBble 3arps3HEHWS, KaK M a3PO30JbHBIC, 3arpsA3HSMs aTMOC(EpPHBIH BO3IYX,
3SHAYUTCIABHO YXYAIIAKOT €0 KAYCCTBO, a B PAAC CIIYYACB ACTIAFOT CT0 HCTPHTOTHBIM
JJIS1 HAXOXKICHUS B HEM JIFOJCH.

Bpenssle BelecTBa MOCTYNAKOT B BO3AYX MOMEIICHUM TAKKE B PE3YJIbTATE JKU3-
HCACATCIPHOCTH mo;[eﬁ H )KUBOTHBIX.

Kpome a3p0301pHBIX HACTHI[ B BO3AYX MOCTYIAKOT Ta3bl, MAPHI, a TAKKE MHKPO-
OPTaHHU3MBI H PATHOAKTHBHBIC BEIICCTBA. KavuecTBO BO3MyXa YXYAMACTCA TAKKE H3-32
8



MPUCYTCTBHUA B BO3AyXE HOCHTEICH HEMPHUATHBIX 3aNIAXO0B.

Oxcu yriaeposa B MOBBIMICHHBIX KOHIEHTPAINIX OOHAPY)KCH HA 3HAYUTEIHHOH
BBICOTC, 4 TAKXKC B pa60tmx A JKAJIBIX MOMCIICHUAX BBICOTHBIX JOMOB, HAa YJIHIAX C
HMHTCHCHBHBIM aBTOMOOH/IBHBIM JABHOKCHHCM.

BonpImas kOHOEHTpanusI OKCHIA YIIIEpOAa MOKET CO3aBaThCsl B KabmHAX mode-
POB, TPAKTOPHCTOB, KOMOAHHEPOB U JIp.

[TpruHAME 3HAYMTETBHBIX BEIOPOCOB B aTMOC(EPY SBIIFOTCS: OTCYTCTBHC HIIH
HGC—)(I)(I)GKTI/IBH(:I}I JJOKAJIHU3aImuA HCTOYHHKOB BBIACJICHUA Td30B H IIbIIH; HCAOCTATOYTHAS
TCPMECTUYIHOCTh, KOHCTPYKTHBHBIC HCAOCTATKH IPOHU3BOACTBCHHOIO 060pyZ[OBaHI/I}I,
€ro  TEXHHWYCCKAsT HEWCHPABHOCTh, HECMPABHIBHOEC  BCACHHE  TCXHOJIOTHMC-
CKHX ITPOIICCCOB U Ip.

JlucrepcHble M Ta30BbIC 3arpsA3HUTCIN HEPEIKO SIBILIFOTCSA CICACTBHEM Of-
HHUX NMPOU3BOACTBCHHBIX MPOLECCCOB, BMCCTC NCPEMCITAIOTCA B KOMMYHHKAIIUAX, TCC-
HO B3aWMOJCHCTBYIOT B OUMCTHBIX alIapaTax u arMoc(epe, COBMECTHO HAHOCST
ymepd OKPYKAIOWICH CPEeAc M UCIOBCKY. [103TOMY HEOOXOAMMO VUHTHIBATH BECh
KOMIDIEKC HPHCYTCTBYIOIIMX B TEXHOIOTMYESCKOM BBIOpOCE 3arpsa3HuTeici. Hembss
NPUHHAMATH 34 CPEACTBO OYHUCTKH 3ANBITICHHBIX T'a30B MbIJICOCAAUTCIIBHOC yc’[’pOfICTBO,
BhIOpachIBaromee B atMocepy BpeaHbIC Ta3000pa3HbIC BemecTBa. Hepomycrumsbl u
TAKHE CPCACTBA, B KOTOPBIX 0663Bp6)KI/IBaHI/Ie HCXOIHBIX Ta30BBIX 33I’p}ISHI/ITeJIeﬁ Cco-
MPOBO’KAACTCA  OOpa30BaHMEM W BBIOPOCOM  SITOBHTHIX TYMAHOB M JbI-
MOB JIPYTHX BEIIECTB.

CanurapHblec HOPMBI OTPAHMUMBAIOT KOHICHTPALMIO BPEIHBIX IAPOB M Ta-
30B B BO3/IyXC HACCICHHBIX IYHKTOB, OJHAKO 3TH TPSOOBAHI HE BCETA COOIMIONAIOT-
ci. OTO HAHOCHT 3HAYMTCIBHBIH yImepd 37A0pOBBI0 JIOACH, MPOKHUBAIO-
X B MCCTHOCTAX, MOABCPKCHHBIX BOSZ[GfICTBI/IIO BPCAHBIX TA30B H MApPOB, BEACHUIO
CEIILCKOTO XO3SHCTBA B JAHHOM pAifOHE, OPraHM3allMH OTAbIXA JEOJICH, MPHBOJUT K
MOBPSIKACHUIO APXHUTEKTYPHBIX COOPYKCHHM, MAMATHHKOB HCTOPHH H KyJIBTYPBI H
T.I.

Z[JI}I TOrO, 4TOOBI H30CKATh ATHX THKCIIBIX HOCJ'IGZ[CTBI/Iﬁ " NMOOACPKABATH KA1cC-
CTBO BO3JyXa HAa YPOBHE, COOTBCTCTBYIOIIEM CAHHTAPHBIM TPEOOBAHMAM, BHIOPOCHI
B aTMoc()epy AOJDKHBI OUHINATHCS HE TOIBKO OT a3PO30JIBHBIX 3arPA3HCHUM, HO TAKXKE
OT BPEIHBIX IAPOB H Ta30B. BHIOPOC BPEIHBIX ra30B H IMAPOB B aTMOC(EPY MOKHO
3HAYHUTETIHHO VMCHBIIUTH 6maromaps OCYIIECCTBJICHHIO TEXHOJIOTHYE-
CKHX MEPOIPHUATHH.

Ilo Mepe pa3BuTH TEXHUKH W COBCPHICHCTBOBAHHA  TEXHOIOTHYC-
CKHX TMPOLCCCOB MOSABILIOTCA HOBBIC BHIBI BCIICCTB, BHIOPACBIBACMBIX B aTMOCHEPY.
B 1O ke BpeMs NPOMCXOAMT MOICPHHM3ALMI CYIICCTBYIOIIETO WM pa3padOTKa HO-
BBIX BHJOB TCXHOJIOTHYCCKOTO OOOPYAOBAHWS, B KOTOPOM OCYIIECTBJICHA ITOIHAA
TePMETH3ANMS, aBTOMATH3ANMS, JUCTAHINOHHOE YIIpaBicHUE. Brenpsercs 6e30Txoa-
HAS TCXHOJOTHSA, NMPH KOTOPOH HCKIIFOYAOTCA BHIOPOCHI B aTMOC(EPY, BOSHHKAFOT
HOBBIC MCTOABI OYHUCTKH BO34yXa OT BPCAHBIX IT'd30B H IIAPOB, p33p36aTI>IBaeTC}I u
MPUMCHACTCS HOBOE TEXHOJIIOTHUECKOE OOOpPYIOBAHHE, B COCTAB KOTOPOTO BXO-ZST
BCTPOCHHBIC arperaTsl AUl YAAJICHUS U 00€3BPCKHBAHIS BPECIHBIX BEIICCTB.

Kaaccnpukanmst HCTOUYHHKOB 3arpsi3HeHHsT aTMOCc(ephl
3arps3HeHHE aTMOC(EpBI MMPOMCXOANT OT JBYX BHIOB HCTOYHHKOB. CCTCCTBCH-
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HBIX W AHTPOMOTCHHBIX. KlacCH(HMKAMSA HCTOUHHKOB 3arpsA3HCHHA aTMOC(EPHOTO
BO3JyXa MOKa3aHa Ha puc. 1.2.

K ecmecmeennvim 3azpA3HeHUAM OTHOCATCA. MblIIb PACTUTCIIBHOTO, BYJIKAHHUYIC-
CKOT0 W KOCMHYCCKOI'0 MPOMCXOKACHHUA, NBLJIb OT 3PO3HHU IMOYBBI, TYMAH, ABIMBI H
Tas3bl OT JCCHBIX U CTCIHBIX MOKAPOB, UCHMAPCHUA PA3THIHBIX OHOJIOTHYECKHX cpea u
T. II. YPOBEHB 3arpsAa3HEHASI aTMOC(EPBI OT ECTECTBCHHBIX HCTOYHUKOB SBILICTCS 11PU-
pO@Hlel/l (ﬁOHOM 3azpsa3Herusa 1 HESHATUTCIIBHO H3MCHACTCA CO BPpEMCHEM.

HuosemHoe (KocMudeckas ﬂblnb)l
3 e BoiBeTpMBaNVE
c EOPralrueckoe .
a T KoHTMHEHTanbHoe
e Pacredms |
r c OpraMu4eckos €
p Mopc,(ne XuaorHuie
T
=] B YpaHoBan pyaa
e
3 H |PaanoaxTusroe 3Kkcnnyatauns peakTopos |
H H ATOMHBIS B3P BB |
e O
e TpOM3BOACTEO INBKTPOFHEPINM |
H AUMAYECKaR N NepepabaTtozaiowan
u n NPOMEILUNEHHOCTS
e c /,{ MeTanfypry-eckas NpOMbILUNEHHOCTS I
K
¥ MpomMuwnedHse HpOKIBOACTEO CTROATENbHbIX MATEPUanas
npeanpuaTna
B c MalLUMHOCTPOWTENbHA NPOMBLILLNEHHOCTH|
c MNopHopobLBaLEA npcmuumeHHocrb}
T
o B CTpOMTENLCTRO
3 e
a H =
H ABTOMGBUNEHEIR |
y o KenaaHoaopoXHbIA |
X e
d
BLITOBOE U MuamBrAYAnEHLIE Neum |
KOMMYH2/T5HOE
XO3ARCTEO Cwuranve. rHuenue otxonos

WVBOTHOBOACTBO, MTULEBOACTEO |

Censckoe n
necHoe MpumeHeHWe NpoaykTos Xumi |

X03acTRO

MpeanpwaTue NC NepepaboTkM ASCHOMA
¥ CEMBCKOXOIANCTBEHROA NEOOYKUMIA

Puc. 1.2, Knaccugpuxayus ucmouHuKo8 3aepa3Heniis 8030yxa

((AHmpOl’lOZ@HHbl@ 3azpsa3Herus OTIMIArTCA OOIBIIHIM MHOFOO6paSI/IeM BHIOOB U
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KOIIMMECTBOM HCTOUHHUKOB. CaMBIMH PACHPOCTPAHCHHBIMA HCTOYHHUKAMH 3aTPSI3HCHI
arMoc(epsl SBISIFOTCS MAIIHHOCTPOMTEIBHBIC NPSANPHATHA (IUTCHHBIC, TEPMMHHC-
CKHE, MPOKATHBIC, Ky3HCYHOIIPECCOBBIC, CBAPOYHbIC, IAbBAHMUCCKHUC H JTAKOKPACO-
HBIC IIEXH), IHEPTECTHICCKAC YCTAHOBKH, ABTOTPAHCIIOPT, PAKCTHBIC IBUTATEIIH, TOTIKH,
KOTEJIbHBIE, CETBCKOC XO3AHCTBO, TOOBIBAIOIIME OTpacau u aAp. CaMbIMH pacIpocTpa-
HCHHBIMH BCHICCTBAMH, 3aTPI3HAIOIIUME aTMoc(epy, ABIArOTCA: okcuz yriaepona CO,
asyokuck yriepoga CO, m ceper SO,, okcuapl azora NO,, IeTy4dne yriacBOIOPOIbL,
TIBLTB; PA3JIMMHBIC 3aBOIBI BRIOPACHIBAIOT MAPHI KHUCIIOT, INEI0UYCH, OPTAaHUUCCKHX Pac-
TBOPUTEICH, PTYTH U T.IL..

Jlumetinvie yexu cOACPKAT B OCHOBHOM 3JICKTPOAYTOBBIC M HHAYKIMOHHBIC TICUH
H Apyroe oOOpyIOBaHHE. JTO HAHOOICE KPYIHBIC MCTOYHWKH ITBIICTA30BBIACTICHILL.
Hanpumep, npu mpon3BOACTBE OTHON TOHHBI YyTYHHBIX OTJIMBOK 00pasyrorcs: mxo 300
kr CO, 1-2 xr SO,, 10 50 KT mbLUTH, OKCHIBI a30Ta, AMMHAK, (DCHONBI H IPYTHE BPCA-
HbIC XuUMH4IecKkue BemecTra (BXB).

Tepmuueckue yexy 0OOPYIOBAHBI HATPEBATEIbHBIMH IICYAMH HA >KHIKOM H ra30-
00pazHOM TOIUTHBE. BEHTHISIIMOHHBIN BO3AYX M3 3THX LIEXOB COJACP)KUT: MAPHI MACIa,
aMMHAaKa, [HAHACTOTO BOAOPOJA M APYTHX BpeAHBIX BemecTB. M3 mpobecTpyHHBIX
KaMep II0CJIE OYHMCTKH METANIA OT OKAJMHBI C OTXOMAMIMM Ta30M BBIOPACHIBACTCH 1O
10 T/M° TBEPABIX YACTHIL,

Caapounvle, npoxammvle U Ky3HeYHO-npeccogvle yexy TpH 00paboTKe MeTaama
BBIJICIIIFOT MHOTO IIBLTH, TYMaHA KHCJIOT M MAacel, TOKCHUHbIC ra3sl. [Ipu cBapke obpa-
3YETCsI METIKOAMCIICPCHAS TBUTb, 10 99 % cocrosmas n3 CyOMHKPOHHBIX yacThll. [
VIAJCHHUS OKAJIMHBI C IIOBEPXHOCTH TOPSICKATAHHON IOJIOCH! IIPHMEHSIOT TPAB-JICHAC
B CEpHOU W COJLIHOM kucaoTax. [Ipu 3TOM CpenHee Coacp:KaHUE KHUCIOThI B yaajsc-
MOM BO3yXe TOCTHracT 3 /M. ['a30Bast M MIA3MCHHAA PE3Ka METAJLIOB COMPOBOKIA-
eTCA BBIICICHACM MenkomuctiepcHor e, CO, NO,.

Lanveanuyeckue yexu u yexu Mexanuyeckoil oopabomxy Memaniog HCIOIb3YIOT
MPH TPABJICHUH PACTBOPBI CEPHOM, COAHOM, a30THOM W mnaBukoBod (HF) xmcior.
[Ipu BOpOHEHHH B BO3AYX BBIICIFOTCS 0COOO TOKCHYHBIC NMAPbI IMAHWCTHIX COJCH,
XPOMOBOH M a30THOH KHCIIOT H Jp.

Jlaxoxpacounsie yexu u yexu nO NPOU3BOOCMEY HEMEMAIUYECKUX U0eMuil 3
CTEKJIOILIACTHKA, IIACTMACC, MOJMMEPOB M TPH HAHCCCHHH KPACKH HA IIOBEPXHOCTH
H3ICTMH 3HAYUTENBHO 3arPS3HIOT OKPYKAFOIIYIO cpey. B aTtoM ciryuae B armocdepy
¢ BBIOPACHIBACMBIM BO3AYXOM TOCTYNAKOT MApPHI pacTBOpHTENCH, kpacok, SO, CO,
H,S, maper OcH3WHA, TOMyoNa, KCHIONA, MhUTh U Ap. OCOOCHHO MHOTO BPCIHBIX BC-
IIECTB BHIACILIETCS TIPH IPOU3BOCTBE IJIACTMACC, CHHTETHUECKHUX BOJIOKOH H T.1IL

Buibpocwl snepeemuyeckux ycmarosox TOLl, KOTENBHBIX, aBTOTPAHCIOPTA H
JPYTHX TPAHCTIOPTHBIX CPEACTB ONPEICIIFOTCS BHAOM HCIOJIB3YEMOTO TOILIHBA H
peskuMaMu paboThl arperatoB. IIpy CKMTAHMHM OPTaHMYECKOTO TOILUIMBA OOpasyercs
CO, u Bomgro# map. Ho B atMocdepy ¢ HUIMH MOCTYMAIOT W MPUMECH TOIUIHBA, MPO-
JYKTBI HETIOTHOTO CTOPAHMS TOILIMBA: OKCHJ YIJIEpOAa, CaXka, YIIICBOAOPOIbI, OEH3a-
mapeH CooHio, 30713, OKCHIBI Cephl, a301a, cBHHIA PbO, a Tarke ypana u topus. Ha-
mpumep, TIOL] MomHOCTRIO 2,5 MutH. KBT 3a CyTKH pacxoayeT okojio 20 THIC. T YIUIA H
BbIOpaceiBacT B atMocepy a0 700 T SO, u SO;, 200 T okcHaoB azora, okono 200 T
TBEPABIX YaCTUIL (30714, Ca’Ka, MbLIb).

Asmompancnopm swOpacsBaetT HetokcmuHble (No O,, H,O (mapsr), CO,, Hy) u
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ToKCHUIHBIC Bpeaubie BemecTBa (NO,, C.H,,, ampaermasl, caka, OCH3AMUPCH, CBHHEI]
MPY KCIOTb30BAHUH STHIHPOBAHHOTO OCH3HHA).

Bpeaubic BEIIeCTBa, BhIACIICMBIC B aTMOC(EPY, MOXKHO Pa3iCiUTh HA CIICAYIO-
IIUE TPYIIIBL:

- TBEPABIC YACTHLBI (ITbLITb) U a3PO30JH;

- KucIbie KoMIOHCHTHI H,S, SO,, SO;, CO,», oOKkCHABI a30Ta, TAJOICHBI U HX CO-
CIUHCHUS,

- (pochop u €T0 COCTUHCHUS,

- AMMHAK U APYTHEC A30THBIC COCAUHCHUA,

- PIYTh, APYTHE METAJUIBL U UX COCTMHEHU,

- ICTYYHE PACTBOPUTEIIH.

«B aTOMHOH M HEKOTOPBIX APYTHX OTPACIAX HMPOMBINIICHHOCTH HUMEIOT MECTO
BBRIOPOCHI  paaMOAKTHBHBIX BemecTB». |[https://spravochnick.ru/lektoriy/processy-i-
apparaty-zaschity-okruzhayuschey-sredy/|

Kontpoasnbie Bonpocht

1. Touemy HeoOXOaMMa 3amMTa OKPYXKAFOMICH CpEmbl OT AHTPOIIOTCHHBIX 3a-
TPSA3HCHUI?

2. Jlatite OOIIyIO CXEMY 3arpsi3HECHUS OKPY>KAIOIICH CPEIbL.

3. Uro Takoe MaI00TX0HAS B OE30TXOTHAS TEXHOIOTHA?

4. Yro BKMIOYACT B CcOS MOHITHE «IMACCHBHBIC METOJBI 3AIIUTHI OKPYKAFOIICH
cpemsny?

5. XapakrepucTuka BEIOPOCOB JBUTATENICH BHYTPEHHETO CTOPAHMS.

6. CHIKCHUE BEIOPOCOB ABUTATENICH BHYTPEHHETO CTOPAHH.

7. HeliTpanu3auus BBIXJIONOB ABUTATEICH BHYTPEHHETO CTOPAHUSL.

8. YaBImBaHHC a3PO30JICH, BEIOPACHIBACMBIX TH3CTHHBIM JBHTATCIICM.

3asanust 18 CAMOCTOATE/ILHOIL padoThI
1. M3yuuts MaTepuan JCKIHH.
2. OrBeruth HA KOHTPOIBHBIE BOIIPOCHI

PexoMeHI0BaHHAS TUTEPATYpA MO TEME JeKumu: [1 — 25]

Jlexknns 2.
MexanmecKoe nbLIeyTABINBAHIE

Inan nexumu.

1. MexaHUYECKHE OCATUTENH.
2. ITbineocaguTe TbHBIE KAMEPBL
3. LIuk/IOHHBIE OCAAUTETH.

4. OHCTPYKIUH OUKIOHOB.

5. BHXpEBBIC NBUICYIOBUTEITH.

«TepMHH «MEXAaHMYCCKHE OCAAUTEIN» OOBMHO MCIOIb3YIOT A1 OOO3HAUCHUSA
12



YCTPOHCTB, B KOTOPBIX YACTHIIBI OCAKIAROTCS TMOA ACHCTBHEM JTHOO CHJ TSKCCTH HITH
HHEPUWH, MO0 M TEX M APYTUX. B rpaBUTAIMOHHBIX 0CAAUTEILIX YACTHIBI OCAKAAOT-
CSl U3 MOTOKA Ta3a MOA JCHCTBHEM COOCTBEHHOTO Beca. B WHEPLIHOHHBIX 0CAAUTEIAX
MOTOK YACTHL, B3BCHICHHBIX B ra3¢, BHE3AIHO IMOJBSPTACTCS H3MCHCHHIO HANPABIIC-
HHUA ABMOKCHHA. Boanxalomne HHCPUHUOHHBIC CHJIBI CTPEMATCA BI)I6pOCI/ITI> JAaCTHIBI
3 MOTOKA. L{MKIOHBI-0CATHTENIH, B KOTOPBIX HCHOIB3YCTCSA WHECPLHA LCHTPOOCKHOH
CHJIBL, ABJLIFOTCA BAKHBIM TACTHBIM CIIYy1dCM HHCPIHOHHBIX OCRZ[I/ITGJIefl.

CKOPOCTh YAAJCHHS YaCTHULl MPOMOPUHOHANBHA ocaxkaaromeii cune. M3-3a oucHb
MAJIOTO BECa MEIKHX HACTHI[ TPABHTALMOHHOC OCAKICHHE OKA3BIBACTCHA CIIHIIKOM
MEIJICHHBIM U Man03((eKTHBHBIM IPOLIECCOM AJISI YaCTHUIl pazMepoM MeHee 100 MKM.
[Tpu wcmomp30BaHUKM MHEPIMOHHOTO 3((EKTa CKOPOCTH YJIAB-IHBAHUS PE3KO IOBBI-
maercd. brarogaps 3ToMy MOKHO YMCHBIIUTH pa3Mep oOOPYIOBAaHHA H PACIIHPHTD
auana3oH 3()(OCKTHBHOTO YIABIHBAHHA 0 YACTHI[ PA3MEPOM OK0JI0 20 MikM. st He-
KOTOPBIX IUKJIOHOB HPEACIbHBIA pasMep YIABIMBACMBIX YACTHUL COCTaBIACT 5...10
MEKM.

J1s ocaskaeHrs Mo ASHCTBHEM TPABHTALMHA Ta3 OOBIMHO MPOCTO MEJICHHO IPO-
MYCKAKOT 4Yepe3 OONBIIYI0 KaMepy, MPHYEM YaCTHIBI HMCHOT BO3MOXKHOCTH OCECTh B
OyHkep Ha aHE. PaccrosHue, TpeOyeMoe I OCAXKICHUA YACTHIl, MOYKHO YMCHBIIHTh
MyTEM Pa3JencHHA MPOCTPAHCTBA KAMEPhl HECKONBKHMH TOPH3OHTAJIBHBIMH MApaj-
JICJIBPHBIMHY IMMOAAOHAMH.

rpaBI/ITaI.[I/IOHHI)Ie KaMEPBI MOKHO cHAOXKaTh OTPAKATCIIBHBIMH NCPETOPOAKAMHA
A1 U3MCHCHHA HANPABJICHWA ABIDKCHUWA I'd3d W NMPHUBJICUCHUAA CHJI HHCPUUH OJIA yBC-
JUYCHHUA OCAAUTEABHOTO ACHCTBHA. B IPYruX KOHCTPYKIUAX AUIL CO3JAHMA HHEPIH-
OHHOTO 3()()CKTa HCHOIB3YIOT 3aCTIOHKH, OTOOHHUKH.

B DUKIOHHBIX 0CATUTEIIX Ta3y COOOINAOT BPAINATEIBHOS HITH BUXPEBOS JBIDKC-
HHE, YTOOBI IOABEPTHYTH YACTHUIIBI BO3ACHCTBHIO IECHTPOOCKHON CHIIBL. JTO JTOCTHTA-
€TCS WM TAHTCHIUAIBHBIM BBOAOM IIOTOKA B KPYIIYIO KaMEPy, MIIH IPOIYyCKAHHEM
ra3a MEMO JIOMACTCH, PAIHATFHO OPHCHTHPOBAHHBIX MO OTHOIICHUIO K OCH IIOTOKA.

YCTpolcTBa BCEX 3THX THIOB XAPAKTEPHU3YIOTCA MPOCTOTOM KOHCTPYKLHUH H pa-
00TbI. OHH OTHOCHTCITFHO JACIICBHI 0 CPABHCHHUIO C APYTHMH THIIAMH OCaauTeichH. B
00IIEM OHH HE HMCIOT ABIDKYIIHXCS YacTCH, a A1 oOecTedeHUs paboyunX YCIOBHH
MO’KHO HCIIOJB30BATH JIFOOOH MATepHaj. 3aTpaThl SHCPTHH HA pabOTy TaKKe OTHOCH-
TEIBHO MAJIBL, YTO 0OYCIOBICHO MAJbIM MEPEMAgoOM JABJICHHS MPH TCUCHHH Tasa 4e-
pe3 YCTPOMCTBO.

OcaauTe paccMATPUBACMOTO THITA HCIOJB3YIOTCA OIS MECPBHYHOTO yIAICHUA
rpyOBIX YACTHI] TA30BOTO MOTOKA. B OOMBIIMHCTBE CIydacB 3aIUTHI BO3OAyXa OT 3a-
TPA3HEHAS TPEOYETCA YIABIUBAHHE TOPA3I0 00JICe MEIKUX YACTHII (Pa3MEPOM OKOJIO
1 MKM), IO3TOMY OOBIYHO HSOOXOIMMO MPUMCHATH OCATHTCITH APYTHX THIOB. OTHAKO
MEXAHHYECCKHE OCATUTEITH MOKHO HCIOJB30BATh KaK MPSABAPHTCIBHBIC, PACTONATA
HX MOCJIEI0BATENBHO C YCTPOMCTBAME APYTHUX THIIOB, YTOOBI YMCHBIIHUTH HATPY3KY HA
TMOCTCTHUS. ITO OCOOCHHO HCOOXOAUMO TPH CHIBHO 3ANBUICHHBIX TA30BBIX IMOTOKAX.
MexaHH4eCKHE OCATUTEIH MOTYT pPaboTaTh J0ITOE BpeMs 0e3 OOCIyKHBAaHHUI C Ma-
JIBIMH OHCPICTUICCKUMHA 3aTpaTaMmmn».
[https://echemistry.ru/assets/files/books/ckologiyva/skrubbery . pdf]
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2.1. IlsL1COCAANTEIBHBIC KAMEPHI

«IIpocTeimM CenapaTtopoM TBEPABIX B3BEIICHHBIX YACTHUI[ ABIACTCSH IMBLICOCA-
JUTETbHAA KaMepa, B KOTOPOH 3aIbLICHHBIN ra30BBIM MOTOK MEPEMEIIACTCA ¢ Mol
CKOPOCTBIO, JCHAIOIICH BO3MOKHBIM TI'DABHTALIMOHHOE OCAKIACHHE (CEIUMEHTALMIO)
TPAHCHIOPTHPYEMOMN B3BECH.

Jns mocTmREHUS mpueMIIeMOH 3()(EKTHBHOCTH OYMCTKH Ta30B JAHHBIMH YCT-
pOfICTBaMH H606X0£[I/IMO, YTOOBI JaCTHULBI HAXOOAUTUCH B MbUICOCAAUTCIIBHBIX anmapa-
TaxX BO3MOXKHO 00JIe€ IMPOJOKUTEIBHOE BPEMS, 4 CKOPOCTh JBIKCHHUSI TIBUICBOTO TIO-
TOKa Obl1a He3HAUUTENbHOH. [103TOMY MaHHOE 000PYIOBAHHE OTHOCHTCS K KATETOPHH
SKCTCHCHBHOTO OOOpPYIOBaHMS, padoume 0OBEMBI TAKMX ANMAPATOB BEChbMAa 3HAYH-
TEJBHBI, YTO TPEOYET OOMBININX MPOM3BOACTBEHHBIX IUIOmanci. OTHAKO MBLICOCATH-
TCIBHBIC KAMCPBI U NBITICBBIC MCIIKH 06J'Ia£[aIOT OYCHb HC3HAYUTCIIBHBIM THAPABIAYIC-
ckuM comporusicHueM (50...300 ITa).

B TNPOMBINUICHHOCTH NBIICOCAAUTCIIBHBIC KAMCPBI HCIIOJB3YHOTCI B KAYCCTBEC
YCTPOHCTB MPCABAPUTCABHON 00paOOTKH Ta30B, HAPHMEP, MU OTACICHHA KPYITHBIX
YACTHI[ U PA3rPy3Kd ammapaToB MOCICAYIOIMUX CTYIECHEH. B CBA3M ¢ 3TUM JaHHOE
000pYIOBAHHE HCIIONB3YIOT TOIBKO HA NEPBBIX CTYHCHAX CHCTEM Ta300YMHCTKH LA
OC)KICHUS YACTHII KPYIHBIX pazmepoB (Ooxee 100 mMrm). OOBIMHO CpemHss pacxon-
HAS CKOPOCTH JBIDKCHHSA Ta30B B MBLICOCAAUTCIBHBK KaMmepax cocrasier 0,2...1 m/c,
a B IBUICBBIX McImkax — 1...1,5 m/c.

Ha puc. 2.1 mpeacTaBiacHs HAHOOJICE PACTIPOCTPAHCHHBIC KOHCTPYKIHH TBLICO-
CAOIUTCIIBHBIX KAMED U IMBUICBBIX KMCIIKOBY .

Jlnst paBHOMEPHOTO Ta30pACIPEACTICHIUS 0 CCUCHHUIO IBLICOCATUTEIBHBIC KaMe-
psI MOTYT cHaOKaThes Au((hy30paMu B ra30pacpecIUTEIbHBIME PEIICTKAMH, a IS
CHIDKCHHA BBICOTBI OCAKACHIA TACTHI] - TOPU3OHTAIBHBIMHA WJIH HAKJIOHHBIMHA ITOJIKA-
MH. D(PPEKTUBHOCTD YIABIMBAHH YACTHIL C TIOMOIIBIO TPABUTALHOHHOTO OCAKICHHSA
MOYKHO TOBBICHTH, YMEHBINAS TPCOYEMBIH IMyTh X MAACHHUI. DTO MOXHO OCYIIECT-
BUTH, MOMCIIAA B KAMCPY TOPH30HTAJIBHBIC MJIACTHHBI, YTO MPCBPAIIACT €€ B I'PYIITY
HEOOIBIIHX napajjICIIbHBIX KaMEP. B HCKOTOPBIX KOHCTPYKIHUAX MBLICOCAAUTEIIb HBIX
KaMep Ul MOBBIMICHUS UX 3()()EKTHBHOCTH IIPEIYyCMATPUBACTCA YCTPOHCTBO IICITHBIX
WA TIPOBOJIOYHBIX 3aBEC M OTKIOHAFOIIUXCS MEPETOPOAOK. ITO IO3BOJLICT AOIOTHH-
TEJIFHO K TPAaBHTALUOHHOMY 3(dekTy mcronb308ath 3(P(EKT HHEPIHOHHOTO OCAKIe-
HUA TACTHIL TPH 0OTCKAHHH IMTOTOKOM T'a30B Pa3TATHBIX HpeH}ITCTBI/Ifl.

Z[ef[CTBHe CHJIbI TSDKCCTH MOXKCT OBITh YBCIIHYCHO WHCPUHUOHHBIMHA CHIIAMH, CCIIH
K TIOTOJIKY KaMEpbl MPUKPEHTh BEPTHKAIBHBIA 3KpaH. [Ipn 0OTEKaHWU Tra30BBIM II0-
TOKOM HIDKHEH KPOMKH SKpaHA YacTUIBl OYAYT YBICKATHCA BHU3 WHEPLIHOHHOH CH-
JIOM, BO3HUKAOMICH IPU HCKPHBJICHUH THHAN TOKA Ta3a.

Lenpto pacdera MBUICOCATUTEIBHBIX KaMEP SABILICTCA TMOAOO0P MX TabapHTHBIX
pasMepoB | ompeacicHue ko3pdunueHTa ouncTku. B odmem ciyuac ko3 PurueHTH
OYHUCTKH MOTYT OBITH HaﬁZ[GHBI ONBITHBIM ITIyTCM, TAK KaK IMPOUCCC CCAMMCHTALINH
COTPOBOKAACTCSA TypOyICHTHOH auddy3uei. OCOOCHHO 3aMETHO BIHACT TYPOYICHT-
HOCTB HA YXYAIWCHUE OCCOAAHNA TaCTHI] B KAMCPAX C PaCCCKATCIIAMH, a TAKKE B IOJIBIX
OCAOIUTCIBbHBIX CMKOCTAX OobIIOk BBICOTBD?.
[https://echemistry.ru/assets/files/books/ckologiyva/skrubbery . pdf]

KoncTpynpoBaHHe OCAaaWTENBHBIX KAMEP OCHOBAHO HA IOJCYETE CHJI, ACHCT-
BYIOIIIMX HA YACTHIy, U CKOPOCTH BCPTHUKAJTBHOI'O0 ABWKCHWI BHU3 MMOJ I[efICTBI/IeM
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pe3yabTupyrome cuiabl. B COOTBETCTBHU € 3aKOHOM HBIOTOHA 4HMCTOE YCKOPEHUE
BCPTHUKAJIBHOTO ABHKCHUA YACTHI ONIPEACILICTCA PE3YIbTHPYIOIIUM I[efICTBHeM CHJIIBIL
THKCCTH, IIABYYCCTH U COMPOTUBJICHUA CPeabl. B cmyuae ra30B 3(peKkToM miaByyc-
CTH MOKHO TTPCHSOPCYD.

[Ipocras MoxeTs MPOCKTHPOBAHKUA OCATUTCIFHON KAMCEPHI MOIYIACTCA HA OCHOBC
TMPSIOIOKCHHUA O (PPOHTATEHOM XapaKTEPe TCUCHHS Ta3a Yepe3 KAMEPY H PaBHOMEP-
HOM PACTIONOKCHUH 4acTUL B raze. Ha puc. 2.2 cxeMaTHYeCKH MOKA3aHO CECUCHUE Ka-
Mepel. YacTuma, BXOAMIIAS B KaMEpy CO CKOPOCTBIO, PABHOH CKOPOCTH rasa vy Ha
YPOBHE /1, TOJDKHA CIICAOBATH MPAMOIHHCHHOH TpackTopuu. OCAICT WIH HECT JaHHAS
YACTHIA, OTMPSACIICTCA U3 YCIOBHA Woo' i, < Vol OcaxkaeHHas (paKkuusa YacTHIl ¢ Of-
HOH W TOH JKC CKOPOCTBIO CCAMMCHTALHH W,. OMPEACIICTCA COOTHOMICHHEM /1./I
=V lWee

2)

a[f | | SR o
| A L
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Puc. 2.1. [TvineocadumenvHvie kamepsl U npocmeiuiie Nuiieocaoumeny uHepyu-
OHHO20 Oeiicmeus.; a — NPoCMmeiiias NvlieocaoUumenbHas Kamepa; 6 — MHOZONONIOUHAS
Kamepa, 6 — Kamepa ¢ nepecopooKaMu; & — Kamepa ¢ YenHvIMil Uil NPogoSIOYHbIMY
3agecamil; O — NbUIEGOT «MEULOKY C YEeHMPATbHLIM HOOBOOOM 243q; € - Nbliegoll «Me-
ULOKY € BOKOGLIM NOOBOOOM 203A; ¢ — NbLIEOCAOUMENb ¢ OMPANCAMENBHOI nepezo-
POOKOI.
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Puc. 2.2. Cxema ocadicoenus yac-
7 muy ¢ xamepe: 1 — ounyennas 3ona; 2 —
3 npeoenvHas mpaexmopus.

= ?

Pasmepsr kameps! ([, [, B) onmpeaemstoTcst pa3MepoM d .* HAMMEHBIINX YacCTHIIL,
KOTOpPBIE JOIKHBI OBITH OCAXKICHBI MOIHOCTBEO.

2.2. [{MKJIOHHBIE 0CATUTEIH

Hambonpmee pacnpocTpaHEHHE B CHCTEMAaX IBUICOMHUCTKH IOJIYYHIH IHKIOHEL
{pKTOHBI IIMPOKO MPUMEHSIFOTCS IJII OUHCTKH OT IBUTH BEHTHILIIMOHHBIX M TEXHOJIO-
THYCCKUX BHIOPOCOB BO BCEX OTPACTIAX HAPOTHOTO XO3SHCTBA.

Ha mpaxTtuke cucreMa yIaBIHUBAHMA YACTHI[ CO3AACTCS MyTEM NMPHIAHHA 3aIbI-
JICHHOMY TOTOKY 3aKPYYCHHOTO MM BPAIIATEIBbHOTO ABMIKCHUSA, OTPAHHYCHHOIO ITH-
JMHAPWICCKAME CTCHKaMHU. YacTHIBI OCAKIAFOTCS IMPH OTOPACHIBAHWH HA CTCHKH.
Taxoe yCTpOHCTBO HA3bIBACTCSI HUKIOHOM.

O(P(eKTHBHOCTH IMKIOHOB MOKHO OOBSICHHTH HA CleayromeM npuMepe. Yactu-
1A MACCOM m ABUTAIOMIAACA MO KPYTOBOH TPACKTOPHH PAagUycCa » C TAHTCHIHANBHOU
CKOPOCTBIO Uy, TIOJBCPIKCHA JCHCTBHIO LICHTPOOGKHOMN CHITBI /11" U, /7. JIIsi THIIHUHBIX
ycnoBui U , = 15 m/c, ¥ = 0,6 M 3Ta cHiIa NPUMEPHO B 39 pa3 MPEBBIIIACT CAITY TSDKe-
cti. ITo3TOMY yKa3aHHAA CHIIA MOXKET PE3KO YBEIHIUTh OCAYKACHUE B KAMEPE.

[{uKTOHEI IPOCTHI B M3TOTOBICHUH, HAJICKHBI B 3KCIUTYaTAIMH ITPH BBICOKHX JaB-
JCHUIX W TEMIICPATyPax, 00eCIICYNBAOT (PPAKIMOHHYIO 3P (PEKTHBHOCTS OUYUCTKA HA
yposHe 80...95% ot uactun meimm pazmepoM Oonee 10 MM, LIHKIOHBI B OCHOBHOM
PEKOMEHAYETCS MCIOIb30BaTh IEpes BEICOKO3(D()EKTHBHBIME anmapaTaMu IbLICOYH-
CTKM (TKAHECBBIMH W 3NEKTpoUIbTpaMu). B psaae ciayuacs DUKIOHBI 0OCCIICUHBAIOT
3(PEKTUBHOCTH OYHCTKH, JOCTATOYHYIO I BHIOPOCA ra30B WM BO31yXa B aTMoc(he-
py.

B Poccun u CHI™ 711 TUKITOHOB MPHHAT CTAHAAPTH3HPOBAHHBIA PS BHY TPCHHIX
puamerpos D: 200, 300, 400, 500, 600, 700, 800, 900, 1000, 1200, 1400, 1600, 1800,
2000, 2400 u 3000 Mm. JI189 BCEX OOMHOYHBIX HHKJIOHOB OVHKCPHI BHIIOIHAIOTCS ITH-
JMHAPWMICCKAME C KOHHUYCCKHM AHUIEM. /lmamerp OyHKepa mpuauMaror 1,5 D mia
uwmuHapuyeckux u 1,1...1,2 D q11 KOHU4YEeCKHX HUKJIOHOB. BhICOTA IMIIMHAPHUIECKOM
yactu OyHkepa mpuHEMaercs 0,8 [, yroix KOHyCHOCTH CTSHOK JHHITA - 60°.

[{uKTOHBI ACTATCS HA IMKIOHBI OONBIION MPOM3BOIUTCIHHOCTH W IHUKIOHBI BbI-
coko#t 3(pexruBHOCTH. [IepBBIC HMCIOT OOBIMHO OOJNBIION AHAMETP H OOCCIICUHBAFOT
OYHMCTKY 3HAYMTCIBHBIX KOIWYECTB BO3AyXa. BTOpBIC - CPaBHHUTEIBHO HEOOIBIIOTO
guamerpa (1o 500...600 mv). OueHb 4acTO MPUMEHSIOT TPYIIIOBYIO YCTAHOBKY 3THX
IUKJIOHOB, COCIHHEHHBIX NAPAUICIBHO MO BO3AYXY.

O((eKTHBHOCTH OYHMCTKH Ta3a B NHUKIOHAX B OCHOBHOM OIIPEACILICTCS JUCIIEPC-
HBIM COCTABOM H IJIOTHOCTBEO YACTHIL YIABIUBACMOM MBUTH, 4 TAKKE BA3KOCTBIO Ta3a,
3aBUCSIICH OT €r0 TEeMIEpaTyphl. IIpn yMEHBIICHHH AWAMETPa LUKJIOHA M ITOBBIIIC-
HUH 0 OMPEICICHHOTO MPEACia CKOPOCTH Ta3a B MHUKJIOHE 3((PCKTHBHOCTh OUHCTKH
Bo3pacraer. [103ToMy AUAMETPBI CEPUNHHO BBITYCKAEMbIX LIMKJIOHOB HE MPEBBIILIAOT 5
M.
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LuKIOHBL, KaK MPABHIIO, UCTIONB3YIOT AL TPYOOH U CPCIHCH OUHCTKH BO3IyXa OT
CyXOH HecTMmAromeics meutd. [IpHHATO CUHTATh, YTO OHH O0JANAIOT CPABHHUTCIBHO
HEOOIBIIOH (PpakImOHHON FPPEKTHBHOCTHIO B 00IaCTH (DPAKIMI MBI PA3MEPOM 110
5...10 MKM, 9TO SIBISCTCA OCHOBHBIM HX HEAOCTATKOM. OIHAKO ITMKJIOHBI, OCOOCHHO
IUKJIOHBI BBICOKOH 3(()CKTHBHOCTH, YIABIHBAIOT HC TAKYH) YK MAIYIO YaCTh IBLTH
pasmepoum 1o 10 Mxm - 10 80 u OoJIce MPOIICHTOB.

«B COBpEMCHHBIX BBHICOKO3(D(CKTHBHBIX MUKIOHAX, B KOHCTPYKIHH KOTOPBIX Y-
TCHbI OCOOCHHOCTH YIABJIMBACMOHN MBLTH, YAAJIOCh CYIIECTBEHHO ITOBBICHTH OOIIYIO H
(paxroHHYI0 3((CKTHBHOCTh OUHCTKH. OTMCUCHHBIN BBIMIC HEAOCTATOK 00YCIOB-
JICH OCOOEHHOCTAMH padOTHI LMKIOHOB, B YACTHOCTH, TypOyIH3alHeH MOTOKA 3allbl-
JICHHOTO BO3/yXa, KOTOPAs MPEISTCTBYCT CEIAPALNH TIBLTH.

Pa3paboTaHo W MpUMEHAETCS B TEXHHUKE OOCCHBUIMBAHHUS OONBIIOC YHCIO Pas-
JMYHBIX TUIOB UKIOHOB, KOTOPHIC OTJIMYAIOTCS JPYT OT Apyra (opMoii, cOOTHOIIE-
HHEM Pa3MEPOB 3JIEMEHTOB U T. 1. (puc. 2.3).
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a r ] ]

Puc. 2.3. Ocnosuvie munvl Koncmpykyuil yurionos: a — yuiion HUHOI aza; 6 —
CHOT; ¢ — BIIHHHOT; 2 — CK-1[H-34; 0 — JIHOT; 1 — xopnyc, 2 — 8x00Hoil namp)-
00K, 3 — 8LIXOOHAS YIUMKA.

KOHCTPYKTHBHO TUKJIOHBI MOTYT OBITH BBIITOTHCHBI OTHHOYHBIMH, TPYIIIOBBIMA H
6arapeiiapivu. Cpeny OAMHOYHBIX M TPYIIIOBBIX UKJIOHOB HAUOOJbBIIEE PACIPOCTpa-
HeHue momyvwmn uukiaoHsl HUMOT a3a tamos 1{H-15 u CK-LIH mpowmsBoauTenbHO-
ctbro 600...230 000 M*/4, a cpemu OatapeHHBIX MU-KIOHOB - THmOB BII-2, TIBL], L{B-
254 P, L1B-150y mpou3BoauTenbHOCTEEO oT 12 000 10 480 000 M/4. DPdekTHBHOCTD
OYUCTKH B OATAPCHHBIX IMKJIOHAX BHIMIC, YCM B OJWHOYHBIX HJIM TPYIIIOBBIX, TAK KAK
B HUX IMMKJOHHBIC 3JICMCHTHI HMCIOT 3HAYHUTCIHFHO MCHBIIHH THAMCTD TPH PABHBIX
MPON3BOIUTCIILHOCTX.

3anbUICHHBIH BO3AYX MOCTYMACT B IMKIOH YCPE3 MAaTpyOOK, OUHIICHHBIH — yaa-
JCTCA YSPE3 BRIXJIOMHYIO TPyOy. B 3aBHcHMOCTH OT cmoco0a MOABECACHHS BO3IyXa K
OUKJIOHY Pa3IMYAr0T TUKJIOHBI ¢ TAHTCHIHAJIBHBIM H CIHPAIGHBIM MOABOAOM BO3IY-
xa. [Ipu mpoumx paBHBIX YCAOBHAX IMMKJIOHBI CO CIHPATBHBIM IOJBOJOM OOIAJAFOT
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0osee BBICOKOH 3(PPECKTHBHOCTHIO OUYHCTKH. [I0TOK 3aMBLICHHOTO BO3AYXa BXOIHT B
KOPITyC IUKJIOHA OOBINHO CO CKOPOCTHIO 14...20 M/c.

[TpuMEHMIOT TUKIIOHBI MPaBble (BPAIICHHUE ITOTOKA 3alBUICHHOTO BO3AyXa II0 Ya-
COBOM CTpEJIKE, €CIIM CMOTPETHh CBEPXY) H JCBBIC (BPAIICHUE MPOTHB YaCOBOU CTpE-
KH).

CropocTh ra3a B CBOOOTHOM CEUCHUH IIITHHAPHYCCKON YaCTH NUKIOHOB JOJLKHA
nekKaTh B mpeaenax 2,5...3,5 m/c. B OOBMHBIX YCIOBHAX ONTHMANBGHOH CUHTACTCA
CKOPOCTH 3,5 M/C, a CKOPOCTh 2,5 M/C PSKOMCHAYCTCS MPHHUMATH Tipu padorte ¢ abpa-
3UBHOU TBLIBIO.

3amblICHHBIC Ta3bl MOAAIOTCA B IMKJIOHBI YEPE3 TAHTCHI[HMAIbHBIC MMM AKCHATb-
HBIC 3aBUXPUTCIM ¥ COBEPINAIOT BHYTPH amIapaTtoB CIOKHOE BPAIIATEIBHO-
MOCTYIATEIbHOE IBI)KCHHE, XaPAKTEPUCTHKA KOTOPOTO M3YUCHBI C€IIEC HEAOCTATOMHO.
Ha vacTuupl, B3BEIICHHBIC B MMOTOKES BHYTPH LIMKJIOHA, ICHCTBYET CHIIA HHEPLUH, KO-
TOpast CTPEMHUTCS CMECTHTh HX C KPUBOJIMHEHHBIX JHHUH TOKA IO KaCaTEIbHBIM, Ha-
MIPABJICHHBIM TIOA HEKOTOPHIM YIJIOM BHH3 M K CTCHKE KOpIyca. YacTHIbI, COIPHKA-
CAIOMMECS C BHYTPEHHEH MOBEPXHOCTBIO CTCHKH, MO ACHCTBHEM CHIT TDKECTH, HHEP-
IMH ¥ OIyCKAIOMIECTOCS ra30BOTO MOTOKA CKOJNB3AT BHHU3 W IONAJAIOT B IBIICTIPHEM-
HUK (OyHKep). UacTHubl, HC JOCTHTIING CTCHKH, MPOAQJDKAIOT JBIKCHHC MO KPHBO-
JMHCHHBIM JIMHUSM TOKA M MOTYT OBITh BBIHECEHBI M3 IIHMKIOHA TA30BBIM IOTOKOM,
KOTOPBII MOKET 3aXBATUTh M HEKOTOPOE KOJIMIECTBO OCEBIINX B OVHKEDP YACTHII.

VYIpOIIEHHO CYHTASL, YTO TPACKTOPHH ABIDKCHHS B3BCIICHHBIX YACTHIl OIM3KH K
OKPYKHOCTSIM, MO>KHO BEIIMTUMHY BO3HHKAIOMICH CHUIIBI HHEPIUH IIPHHSATDH MPOTIOPIHO-
HAJTBHOW KBAAPATY TAHTCHIHATHHOW CKOPOCTH, MACCE YACTHII H 0OPaTHO MPOMOPLHO-
HAJIBHOM pasuycy BpamicHus. Tak, pH paaiyce BPAmICHUS MEHEEC METPA M TAHTCHIH-
anpHOM ckopoctd B mpeaenax 10...15 m/c cuima mHEpIHMH HA MOPSAIOK IPEBOCXOIHT
cuy Tspkectu. [1o 310l mprdmHE cenapauysl YacTHIl B IMKIOHAX IMPOUCXOJUT HAMHO-
TO MHTCHCHBHEE, YEM B TPABUTAIIMOHHBIX OCATHTCIIIX.

[NockonbKy WHEPUMOHHASA CHIIA MPOMOPHHOHAIBHA MACCE, TO MEJIKHE HaCTHIIBI
VJIABIMBAOTCA B MUKJIOHAX IUT0X0. CTENCHD OYMCTKH a3PO030JeH C pa3zMepaMy JaCTHI]
cepire 10 MM Haxogurcs B mpeaenax 80...95%, a 6omee METKUX YaCTHI - HAMHOTO
Xyke. YBenmueHHe 3PPeKTa 0CaKICHASI YACTHUIL 3a CUCT YMCHBIICHASI THAMETPA IH-
KJIOHA ¥ TIOBBIIICHHS CKOPOCTH ITOTOKA BO3MOKHO 0 HEKOTOPBIX IMPEICIOB, OTPAHH-
YCHHBIX TCXHUYCCKHMH M 3KOHOMHYCCKUMHE (JAKTOPAMH, TAKHMH KaK POCT SHEPreTH-
YECKHX 3aTpaT, YXyJAIICHWE OYMCTKHM BCICACTBHC IIOBTOPHOTO 3axBaTa OTCEIa-
PHUPOBAHHBIX YACTHI, A0PAa3UBHBIN M3HOC, YBEJIMUCHUE METAJUIOEMKOCTH M APYTHMHU.
JIsl IMHIpOKO pacTIpPOCTPAHCHHBIX IUKIOHOB ONTHMANBHBIC 3HAUCHHUS CKOPOCTEH IMO-
TOKOB M KOHCTPYKTHBHBIX IIAPAMETPOB YCTAHOBJICHBI OIBITHBIM IYTEM H IPUBOIATCA
B CIPABOYHOU JUTEPATYPED.
[http://dlib.rsl.ru/rs101004000000/rs101004 14 1000/rs101004141054/rs101004141054.p

df]

KoncTpykmmn nuk/jionos
Huxnoner HHHOI a3. B macturyre HUMOT a3 paspadotaH psax KOHCTPYKIHH ITH-
JMHAPWICCKUX M KOHMYCCKUX TUKIOHOB. [1IMpokoe pacnpocTpaHeHUE MOXYYHIN IH-

THHAPHICCKHE UHKIOHBI (puc. 2.4) [IH-11, IIH-15, [{H-15y, [IH-24. udposoe 000-
3HAYCHHE IIMKJIOHA COOTBETCTBYCT VIJIy HAKIOHA KPBIIKH ANMNApaTa U MaTpyoka, noa-
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BOJAMICTO 3aNBIICHHBIA MOTOK. {1 JAHHBIX IHUKJIOHOB XapaKTCPHA YUTHHCHHAS ITH-
JuHApU4YecKas 4acTh kopmyca. Hukmon L{H-15y uMeer yKOpOUECHHYEO KOHHYECKYIO
4acTh. ET0 MPUMCHSIOT MPH OTPAHMUCHHH IO BHICOTC, OH UMCCT HCCKOIBKO XYAIIHC
moka3zarenu, yem [{H-15.

Huxnon 1{H-11 mpeanasHayeH A7 OYMCTKU BO3AyXa (ra3oB) OT CYXOH HECIH-
TIAFOINCHCS] HEBOJIOKHUCTON IIBLIH, 00pa3yroIeicsa B Pa3IHIHBIX MOMOJBHBIX H JPO-
OMITEHBIX YCTAHOBKAX M MPH TPAHCIOPTHPOBAHNH CBHITYYHX MATCPHAJIOB.

Jns ynaBnMBaHWA B3pPBIBOONACHON M JIETKOBO3rOpacMOM INbUTM LHKIOHBI [[H
JTOJDKHBI OBITH BBITIOTHCHBI MO CIICIIHATBHBIM YCPTCKAM H HEC HMCTh Y3710B, TS MOTIIO
OBI MPOUCXOIUTH CKOIICHAC MBLTH, M JOJDKHBI OBITh CHAOKCHBI HCOOXOIHMBIM KOJIH-
YCCTBOM B3PBIBHBIX KJIATIAHOB.

Humaapuaeckue mukioHs! [{H B 3aBHCHMOCTH OT TPeOYSMOM MPOHU3BOAHUTCIIb-
HOCTH MOKHO YCTAHABIHUBATH OJHHOYHO MW KOMIIOHOBATH B TPYIIIIEI TIO0 IBA, YCTHIPE,
LIECTh, BOCEMb IUKJIOHOB (puc. 2.5).

COOTHOIICHHE Pa3MEPOB (B JOMAX BHYTPCHHCTO THAMETPA) M1 HHKIOHOB [[H-
11, ITH-15, L[H-ldSy, [H-24 mano B Tadm. 2.1.
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41 »
Puc. 24, Ljuxion IJH xoncm- Puc. 2.5, Ipynnosas ycmanoska yu-

H.
pyryuu HHHOI a3. K70H08 []]

K xonuuecxum yuxnonam HUHOI a3 orHocarca ammapatsl CAK-1{H-33, CK-L{H-
34, CK-LUH-34M (puc. 2.2,1; Tabm 2.2). LIUKIOHBI HMCIOT VITHHCHHYIO KOHHYCCKYHO
YacTh M CIUPATBHBIH BXOAHOH maTpyOoK. LIMKIOHBI 001a1ar0T BRICOKOH 3(EKTHB-
HOCTBI0 0YHCTKH. OHH NPEIHA3HAYAINCH IS YIABIHBAHASI CAXKH.

19



Tabmuya 2.1. Coomnoutenue pazmepos (8 O0Jisix GHYMpeHHe20 Ouamempa) O

yurionos [[H-11, I[H-15, I[H-15y, [[H-24

HanmenoBanne

Tun mukI0HA

IH-15; ITH-15y; | 1IH-
MH-24 11
BHyYTpeHHHI THAMETP BBIXIOMHON TPYOSHI, d 0,59 a1 BCEX THITOB
BHYTpeHHHH THAMETP MBUICBBITYCKHOTO OTBEpCTHsL, o | 0,3-0,4* mms Bcex
THIIOB

[IInprHa BXOZXHOTO MATPYOKA B IUKIOHE (BHYTPCHHHUH 0.2 219 BCEX THIIOB
pasmep), b
[InprHa BXOmHOTO MATPyOKa HA BXOAE (BHYTPSHHUH 0.26 117151 BoeX THIOB
pasmep), by
JmmHa BXOAHOTO maTpyOKa, / 0,6 o714 BCEX THIIOB
JmameTrp cpemHEH JIMHUA THKJIOHA, Do, 0,8 n1s BCcex THIOB
Beicorta ycranOBKH (hnaHIa, /g, 0,1 nas BCex THIOB
Y101 HAKJIOHA KPBIMIKH W BXOJHOTO MAaTPyOKa IUKIIO- 159 15°: 24° 11°
HA, O
BricoTa BX0aHOTO TATPYOKA (BHYTPCHHAN AHAMETP), O 0,66; 0,66; 1,11 0,48
BricoTa BRIXJIOMHOH TPYOHL, /1, 1,74; 1,5; 2,11 1,56
BricoTa IMIMHAPHUECKON YACTH UUKJIOHA, [, 2,26, 1,51; 2,11 2,06
BricoTa KOHyCa UMKIIOHA, /1 2,0; 1,50; 1,75 2,0
BricoTa BHCIMHCH YACTH BBIXJIOITHOH TPYOSL, /15, 0,3:0,3; 0.4 0,3
OO0mmas BeICOTA TUKIIOHA, 4,56; 3,31; 4,26 4,38

* bonpImi pazMep MPUHAMACTCS TIPH MAIbIX [ W OOJNBIION 3aIbIIICHHOCTH

Tabmuya 2.2. Coomnouienue pazmepos (8 oonax ouamempa D) Ons yuxionos

CHK-1TH-33, CK-1]H-34, CK-1]H-34M

Tun uu-
Haumenosanme KJIOHA
CJIK-1IH-33 | CK-1IH-34 | CK-ITH-34M
BHyTpeHHHH AHAMETP DITHHIPHICCKON TTo 3500 Mm TTo 4000 Mm
vactu, D
BricoTa UMIHHAPHUYECKON YacTH, [, 0,535 0,515 04
Bricora koHH4eCKO# YacTH, [, 3.0 2,110 2,6
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]3Hy’[’peHHI/II/I JUAMETP BBIXJIOMHON TPYOBI, 0.334 0,340 0.22
BHYTpeHHHI THAMETP HBUICBBITYCKHOTO 0.334 0.229 0.18
OTBEPCTHS, d)

Iupuaa BXoAHOTO mATPYOKa, b 0,264 0,214 0,18
BricoTa BHENIHEH YaCTH BBIXJIOMHOM TPY- 0,203 0,203 0.3
Obl, /1,

BeicoTta ycraHOBKH (hr1aHIa, 0.1 0.1 0.1
h¢pn

BricoTa BXx0omHOTO TAaTpyOKa, @ 0,535 0,515 0.4
JmmHa BXOAHOTO maTpyOKa, / 0,6 0,6 0,6
fBICOTa 3arIyONCHAS BBIXJIOMHON TPYOBI, 0.535 0.515 0.4
Texymmii paguyC yIuTKH, P DR2+b02n | D2+b0/w | DR2+b0/m

OpaxmonHas dpdexrusHOCTh muKI0HOB [[H-11, [TH-15 1 KOHEYECKUX IHKIIO-

HOB NIPEACTABJICHA HA PUC. 2.6.

'4":7"' ] I y |
29— ] I q br Al
. P 2 - -
o = == =
w e amare ==
w = oy
/, 1, - /r 4,
Ji -~ il
Jﬂ . - P
.20 [
o 2 5 0 20 S0 i)
d pwnt

© Puc. 2.6. Opaxyuonnas sggexmugnocme yuxnonos [[H HUHOaz: 1- [[H-11;
2—1[H-15; 3 - I[H-15y; 4 — [[H-24; 5 — C/[K-I[H-33; 6 — CK-I[H-34.

«Luxnonsr CHOT (CBepAnOBCKHI HHCTUTYT OXPaHBI TPYAA) TOTHOCTHIO JINIICHbI
OUIHHAPHYECKON 4acTH. BBIXIOmHAs TpyOa OIyImICHA B BEPXHIOKD YACTh KOHYCA.
BxomHOH maTpyOOK HMECT TPEYrobHOS ceucHHe (puc. 2.7, tadbm 2.3). LIukioHb
CHUOT npuMeHSMIOT A1 OYHCTKH Ta30B (BO3AyXa) OT CYXOH HCBOJIOKHHCTOM, HCCITH-

MATOIICHCS MBLIH.
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Tabnuya 2.3. [uxnonsl xonempyxyuu CHOTa

Howmep HpomBo;:uzITe}.anocm, Pasmepsl, My Macca,
IUKJIOHA TEIC. M~ /4 KT
A1 A2 A3 B H h h1 d dl

1 1,5 703 |264|135| 675 |1720|1360(235|170 | 68 51
2 3 1045 (380 195| 970 |2455(1960|335|245| 98 | 102
3 4,5 1242 (465240 | 1184|2995 (2400|407 |300 | 120 | 148
4 6 1428 [535(275| 1363|3440 (2765|460 345|138 | 195
5 7,5 1595597310 1520| 3830 3075|525|385|154| 244
6 8,5 1698 [ 635|330 | 1620|4080 | 3280 | 555|410 | 164 | 275
7 10 1943 (690 | 335 | 1758 {4423 (3555|605 445|178 | 323

IIpu ycTaHOBKE LMKIOHA HA BCACBIBAFOILICH JIMHHM BECHTHIATOPA OYUILCHHBIN ra3
(BO3MyX) BBIXOAUT U3 AIIApaTa 4epes3 paCKpy4UBATEIb C BUHTOBOH KPBIMIKOH, a IpH
YCTAHOBKE HA HATHETATCIBHOM JTMHHUH - YEPE3 MAXTY ¢ KONMAKOM WIH PACKPYUHBATE-
JeM B BHAEC MJIOCKOTO IUTA

«uxnoner  BI[HHNOT. 1luxmoHsI C 0OpaTHBIM KOHYCOM pa3paboTaHbI
BIHHWHOT (r. Mocksa) (puc. 2.8, Tadn. 2.4).

4, 5 ¥

7 {sle

-

3 ¥

- 1 -

Puc. 2.7. Iu-
4 KJIOH KOHCMPYKYUu
CUHOTa: 1 — xop-
e, ] nye: 2 — packpyyu-
*;:h gamenv, 3, 4 —
8XOOHOL U BbIXOO-
Hotl nampybxu; 5 —
P KpblKa KoOpnyca;
’ 6 — nbvLIEOMBOOS-
wuit nampybox; 7
¥ — packpyuusa-
Y S -5 menw; 8 — xoanax.

0- § i-"‘&

[TpuMeHIOT 111 YIaBIMBAHUS CYXOH HE CIUMAIOIICHCS, HE BOIOKHUCTOH 1 abpa-
3HBHOIT, a TAKKE CIA0OCTHIAOIICHCA (Caka, TaJabK) MBLUTH. [1hIICTa30BBIH TIOTOK MPO-
XOAHUT B OVHKCP Hepe3 KOIBICBYIO IICTb MCKAY ABYMSA COOCHBIMH KOHYCHBIMH ITO-
BepxHOCTAMH. OOCCIBIICHHBIN Ta3 (BO3AYX) BO3BPAMIACTCH B KOPIYC THKJIOHA YCpe3
OTBCPCTHC B BEPIIHHC BHYTPCHHETO KOHYCA.
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Tabmuya 2.4. Coomuouienie pasmepos (8 0osix ouamempa D) Onst yurionos mii-
na BITHUHOT

Haumenosanue Benmuuna

BuyTpeHHu# AuaMeTp NUMHAPHIeCKOR acth, D | Jlo 1000 MM
BeIcoTa nMAMHAPHYECKON YacTw, /1, 2,0
Bricora koHH4eCKO# YacTH, [, 3.0
BHyYTpeHHHI THAMETP BBIXIOMHON TPYOSHI, d 0,5
Juamerp HIOKHEH 4acTH KOHyca, [ 1,6
JlmaMeTp BHYTPEHHETO KOHyCa, D, 1,4
JmaMeTp OTBEPCTHA BHYTPCHHETO KOHYCA, d) 0,1
BricoTa BHYTPEHHETO KOHYCA, /1y 0,68
BricoTa 3arnyOreHuS BBIXJIOMHOM TPYOBL, /1 2,1
Tlomnas BeicOTa TUKIIOHA, [ 5.2
JmmHa BXOAHOTO maTpyOKa, / 0,6
Beicora BX0gHOTO MATPYyOKa, 1,0
[MInpuHa BXomHOTO MATPYOKa, b 0,25

JUia yHH(HKAMH TUKIOHOB (MX B HAMNCH CTPAHC MPHMCHACTCA HOCKOJBKO IC-
CATKOB THIIOB) B mWHCTUTYTE OXpaHbl Tpyda (Caukr-IleTepOypr) ObLTH NpPOBEACHBI
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CPaBHHUTEIBHBIC HCIBITAHKSA MO €IMHON MeToAuKe. 110 pe3yabTaToM WCHBITAHUH ITH-
ximoH 1[H-11, xak obmagarommuii HanOompmicH >((CKTHBHOCTRIO U XOPOIIO MPHCITO-
COOJICHHBIH 11 TPYIIIOBON YCTAHOBKH, OBLT PEKOMEHIOBAH AJIS PEUMYIIECTBEHHOTO
mpumeHeHuA. [uknonst [{H-15, CUOT u BHHHUMOT HECKONBKO YCTYMAKOT MO 3()-
(exruBHOCTH MUKIOHY L{H-11, HO HMCIOT OTPCACTICHHBIC MPESHMYIICCTBA B OTHOIIIC-
wun radapuros: nukIoH CUOT mo Beicote HA 30 % MenbIme, wem L{H-11, HO Gompmie
ero o auamerpy Ha 17%; muamerp nukmona [{H-15 wa 10% menpme, yem [TH-11.

[{ukroHEI OOTBINNX PA3MEPOB MMEIOT XYAIIHUE ITOKA3ATENIN M0 OYHCTKE, H IIO3TO-
MY 4YacTO i1 AOCTIXKECHHA HEOOXOIUMOH IPOIYCKHOH CHOCOOHOCTH KOMIIOHYIOT
TPYIITbI IUKJIOHOB MEHBIIETO AUaMeTpa. KOMIIOHOBKA MOXKET BBITOJTHATHCS IIPSIMO-
VTOJBHOH WM KPYyTOBOM. ['pyIITel OUKIOHOB OOBIMHO MMCEIOT OOINHME MOABOMALINEC U
OTBOJAIINC KOJUICKTOPBL, 00bCIMHCHHBIN MBLTCCOOPHUK. ByHKEpHI Tpynm A0 4 HHKIIO-
HOB MOTYT BBINOJHATHCSA KPYTJIOH M NPSIMOYTOJNBHOH (POPMBL, BBIIE 4 - TOIBKO IPsi-
MOYTONBHOH. ['pymImeI PEeKOMEHIYETCSI KOMIIOHOBATH M3 YCTHOTO YHCJIA IHKIOHOB.
OOmiee KOMMYECTBO HUKIOHOB B TPYIIIIE MOXKET OBITh JOBEAEHO A0 16, omHako Ooiee
8 OUKIOHOB KOMITOHOBATH BMECTE HEXEIATCNbHO. [Ipym OONBIIOM UWCIE IHUKIOHOB
MPAKTHYCCKH HEBO3MOKHO OpPTaHM30BAaTh PABHOMEPHOE DACIPEICICHHE Ta30B KO
BCEM amMNapaTtaM, YTO MPUBOAMT K HEPACUCTHHIM PEKMMAM MX pabOTHI M CYIICCTBCH-
HOMY CHIDKCHHMIO CTCIICHH OYMCTKH Ta3a. YXYAMAOT OYHCTKY M IICPETOKH IBLIH B
o0meM OYHKepe, M3-32 KOTOPBIX OHA WHTCHCHBHEE, YEM B OJMHOYHBIX IHUKIOHAX, 3a-
XBATBIBACTCSA OUHIICHHBIM ra3om». [https://studfile. net/preview/9366235/]

Bamapetinvie yurxnonwvr. Tlpn HCOOXOTUMOCTH 00CCTICUCHHA OOJNBIION MPOMYCK-
HOH CTOCOOHOCTH HCIIONB3YIOT OaTAPCHHBIC IUKIIOHBI (MY T THIHKIOHET). OHH COCTO-
ST W3 TUKJIOHHBIX 3JIEMCHTOB, OOBECANHCHHBIX B OJTHOM KOPIYCE M MMCIOIINX OOIIHH
Oyukep. [logkmodyecHHE OUKIOHOB MAPAICIHHOE OT OOINEro KOJICKTOpA 3arps3HEH-
HBIX Ta30B, OTBOJ OYHIICHHOTO Ta3a TAKKE 00beAUHEH. L{MKIOHHBIC 3IEMEHTHI MOTYT
OBITH C BO3BPATHBIM ITOTOKOM WM MIPSIMOTOYHBIC. [IpAMOTOUHBIC 31€eMEHTHI 001aJar0T
BCEMH HETOCTATKAMH AHAIOTWYHBIX OJWHOYHBIX IMKIOHOB M HCIONB3YIOTCS PEXE
BO3BPATHO-TIOTOYHBIX. B OTEUECTBEHHBIX IUKIOHHBIX 3JIEMEHTAX IOABOJ 3arps3HCH-
HBIX TA30B MPOU3BOIUTCS KOAKCHAIBHO YePEe3 3aBUXPUTENIH THHA "BUHT" U "po3eTka”
(puc. 2.9, @ 1 6) WK TAHTCHUHAILHO YePe3 YKOPOUCHHBIC VIIUTKH (pHUC. 2.9, 8); YeTHI-
pex3ax0aHbIi YAUTOUHBIHN (puc. 2.9, 2).

Po3erounble 3aBHXpPUTENIN MO CPABHCHHIO C BHHTOBBIMH OOCCICUMBAIOT OOEe
BBICOKYEO OYHCTKY Ta3a, HO B OOJbINCH CTENCHHU ITOJBCP)KCHBI 3a0MBAHMIO IBLIBIO.
JLts mbuteHt TPeThEeH TPYMIIbI CIMMACMOCTH HATIPABILIIOIIKC THIA "PO3ETKA" HE PEKO-
MCHIYIOTCS, a IBUIM YCTBEPTOH TIPYNIBI (CHIBHOCIUIAIOMINECS) BOOOIIE HEKENIa-
TEJILHO OYHINATH B OATAPCHHBIX IIUKIOHAX.

DJIEMEHTHI C TOMYYIUTOYHBIM ITOABOAOM HMEIOT JIYUMINE TTOKA3ATCIH OUHCTKH 32
CYeT TEPMETHYHOCTH Y371a BBOAA Ta30B. B T0 jke BpeMsI CTENEHb OYNCTKU ra30B B Oa-
TapeHHBIX IMKIOHAX JIOOBIX THIIOB HIDKE, YEM B OJMHOYHBIX IMKIOHAX. HemocraTky,
MPUCYIIUE TPYIIIOBOH YCTAHOBKE IUKJIOHOB, B 0ATAPCHHBIX IUKIOHAX YCYTYOILIOTCA
O0IBIINM YHCIIOM OOBEIMHACMBIX 3JICMEHTOB. TEXHHUYCCKHE XaPAKTCPHCTHKH HEKO-
TOPBIX THITOB OaTaPEHHBIX IIUKIOHOB C BO3BPATHO-IIOTOYHBIMH 3JICMEHTAMH IIPHUBE/IC-
HBI B Tabmmne 2.5, a ¢ IpsAMOTOYHBIMH - B Ta0muue 2.6.
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Puc. 2.9. [[uxnonnvie 21emennol 6amapetino2o yuriona: a — ¢ HanpaesItiouul
annapamom muna «8UHmy; 6 — ¢ HaNPAGJSIOUUM ANNAPAINOM MUNA «POEMKAY; 8
— 8X00 uepe3 YKOPOUeHHble VUMK, 2 — YeMbIpeX3aX00HbI YIUMOYHbIL 6X00.

Tabmuya 2.5. Texnuueckue xapaxmepucmuxy bamapeiiHvix YUKIOH08 ¢ 8038PAM-

HO-NIONMOYHbIMU DeMERMAMU.

OntuMaibHast
Tum Yucio CKOPOCTE Iponyckuas | Kosddunuent Tun Hampas- O6acTs mpuve-
3JIEMEHTOB, CIOCOGHOCTD |  CONPOTHBJIC- | JIAIOIIETO aria-
IUKJIOHA rasoB B 3Je- HEeHUS
mT M-VC HUS pata sieMeHTa
MEHTE, M/C
OuncTKa BBICO-
Can. A KOTeMIIepaTyp-
11-254P 25?)’ 36(()), ‘;(())’ 4,5 5,5...16 90 po3eTKa HBIX I'a30B
U (mo"00°C) ot1-
30JIbI ¥ TIBLITH
20; 25; 30, 4.2; 5,25; OuncTKa HEBOC-
BII-2 4,5 6,3;7,55; 65 poseTKa IUIAMEHSTFOIIUXCS
36; 42; 46
9.2,:11.7 H TI0XKApO- B3PhI-
o
IIBIT 92; 116; 3.5 13,9; 20,8, 120 TIOJTYYJIUTOUHBIH " 5
140 278 Typoii 1o 150°C
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Tabmuya 2.6. Texnuueckue xapaxmepucmuxy 0amapeiiHbix YUKIOHO8 ¢ NpamMo-
MOYHBIMU DJIEMEHMAMU.

KommuectBo
JJIEMEHTOB BOJI- I
KommuecTso HOM CeKIHH POIyCKHA
Tun nukiona . criocobHocTh | O6macTh MpUMEHEHHUS
CeKIHH
mo MVC
o
mme | MPH
A He
BIT1x8x8...BI11x11x16 1 8...11 | 8...16 8,5...27.3 OuncTka OT KpYHHOH
BI2x5%6...BI2x11x16 2 5..11 | 616 8...54,7 3OJIBT IPOAYKTOB Cro-
panus
BI 3x8%9 3 8 9 33,5 TaporeHepaTopoB
BI14x8x9...Bl14x11x18 4 8...11 | 9...18 38,7...121 TIPOU3BOIUTENHLHOCTRIO
BIY-M 1..2 10...14 | 7.J14 13...240 25...3201/4

2.3. BuxpeBsbie NLLICYJI0BUTEIH
BuxpeBble NBIICYIOBUTEIN NOABIUIACH B MPOMBIIUICHHOCTH B 50-X rogax, HO TEM
HE MCHEE OHH YCHENH MOTYYHUTh 3HAYHTEIBHOE PACIPOCTPAHCHHE. B BHXPEBOM IbLIC-
YVAOBUTENE, KAK M B IUKIOHE, CEMAPAI MbUIH OCHOBAHA HA MCIOIb30BAHHU LECHTPO-
6cxHbIX CHil. OCHOBHBIM HMX OTJIMMHEM OT ITMKIOHOB SIBIICTCS HAIMYHE BCIIOMOTA-
TEIBHOTO 3AKPYYUBAIOIIETO Ta30BOrO MOTOKA.
ITpuMersIOT ABa BHAA BHXPEBBIX MBUICYIOBHTEICH: COmIoBbIe (puc. 2.10, a) u
nonatounsie (puc. 2.10, 6).

{' Jansiapwnel
2aa

-3
3

Iy

>

:a Puc.  2.10. Buxpesvie
3‘3 NBLIEYTOBUMENI  CONTI0OBO20
“E:“ (a) u nonamounozo (6) mu-

nog: 1 — xamepa; 2 — Jqona-
moyHblli  3aguxpumens; 3 —
noonopuas wiaiiba; 4 — co-
nia;, 5 — KoJvyesoli Jona-

MOYHbBLU 3asuxpumelio.




B ammapaTe TOro u Apyroro THIA 3albUICHHBIA ra3 MOCTYHACT B KaMEPY 4epe3
BXOJHOH MAaTpyOOK C 3aBHXPHUTEIICM THIIA «PO3ETKa» M oOTeKareseM. B KombIieBOM
MPOCTPAHCTBE MEX/TY KOPIYCOM ammapaTa W BXOAHBIM MAaTpyOKOM PacHoIo:KeHa MO/I-
TMOPHAA [Maida, KOTopad o0ccrieunBacT OC3BO3BPATHEIN CIYCK IIBLTH B OVHKEP.

B BuxpeBoM ammapate comioBoro tuma (puc. 2.10, a) 3anbUlcHHBIN IOTOK 3aKpy-
YHBACTCA IIOMATOYHBIM 3aBUXPHTCICM M JBUTACTCS BBEPX, MOABEPTrasCh MPH ITOM
BO3JCHCTBUIO BBITCKAIOMMX H3 TAHTCHIHANBHO PACIONIOKEHHBIX CONENI CTPYH BTO-
PHUMHOTO Ta30BOTO MOTOKA. [1oa neiicTBHEM NEHTPOOCSKHBIX CHIT B3BCIICHHBIC B IIOTO-
K€ 4YacTHIBI OTOPAchIBAOTCA K mMepuepuu, a OTTyna - B BO3OYKIACMBIH CTPYSIMH
BHXPCBOHW MOTOK BTOPHYHOTO Ta3a, HANPABILIIONMN WX BHH3 B KOJBLEBOE MEXTPYO-
HOE TPOCTPAHCTBO. BTOpHYHBIH OOTEKAHHWS IOTOKA OYMINAEMOTO Ta3a MOCTEICHHO
TIOJTHOCTBIO TIPOHMKACT Ta30BbIH MOTOK B X0€ B HEro. OOTEKATENh HANPABILIET IOTOK
ra3a k mepugepun. [TpIIeBbIC YACTHIBI 32 CUET BO3ACHCTBUS HEHTPOOCKHBIX CHII IIe-
PEMEINAIOTCS M3 IEHTPAIbHON YaCcTH ITOTOKA K nepuepum.

Janee mpouecc B ammapaTax ABYX BHIOB HECKOIBKO OTIMYACTCA. B COIIOBOM
ammapaTte Ha 3aMbUICHHBIA MOTOK BO3ACHCTBYIOT CTPYH BTOPHMHOIO BO3Ayxa (rasa),
BBIXOMIIME M3 COMEN, PACHONOKECHHBIX TAHTCHIHANBHO. II0TOK mepexoauT BO Bpa-
IMATENABHOE JBUKCHIE.

OT1OpoIeHHbIE IO ACHCTBHEM IIEHTPOOCKHBIX CHIJI K CTCHKAM amapaTa IblIe-
BbIC YACTHIIBI 3aXBATBHIBAIOTCSA CIHPANBHBIM MOTOKOM BTOPHYHOTO BO3Ayxa (Taza) M
BMECTE C HUM JBIDKYTCS BHH3 B OyHKEp. 3/1€Ch YACTHIBI ITBLIH BRIACILIIOTCS U3 MOTO-
KA, 4 OYHIICHHBIN BO3AyX (ra3) CHOBA MOCTYMAET HA OYHCTKY,

Comna 1y mojavyy BTOPHYHOTO BO3AYXa HY)KHO PACIIOTIOXKWTH IO HHCXOMIIICH
cnupami. OnTHMaIbHON SIBHIACh YCTAHOBKA § comen amamerpoM 11 MM aBymst crm-
PANBHBIMH PAIAMH TOA YITIOM HakIoHA 30°. B kavecTBe ONTHMATEHOH PEKOMCHIYCT-
Cs1 YCTAHOBKA JIONMATOK 3aBHXPHUTEI 1Mo yriroM 30°...40° mpu OTHOIICHAUN AHAMETPA
3aBHXPHUTEN K AHAMETPY anmapara, pasHom 0,8...0,9.

Buxpesoit mbUICYIOBATENH TOMATOYHOTO THIA (PHUC. 2.13, 6) OTIIMYACTCA TEM, YTO
BTOPHYHBIH ITOTOK BBOAWTCS B BEPXHEH YACTH ammapara 4depe3 3aBuXpureib. B amma-
pare JOmaTOYHOTO THIA BTOPHIHBIA BO3AYX, OTOOPAHHBIN C Nepu()epul OUHIIEHHOTO
MOTOKA, TMOAAETCS KOIBIECBBIM HANPABILAIOIAM ANIAPATOM C HAKIOHHBIMH JIOMATKA-
Mu. [0 OCHOBHBIM IOKA3aTEILIM AIIAPATHI JOMATOYHOTO THIA OKA3aIUCh Oonee (-
(peKTHBHBIMH: TIPH OJMHAKOBOM AHMAMETPE KaMepsl - 200 MM M MPOU3BOAUTEIFHOCTH
330 M’/4 THAPABIMYECKOS CONMPOTHBJICHHE COMIOBOrO ammapara cocraBuio 3,7-10°
ITa, >¢dexruBHOCTS 96,5 %, a NONATOYHOrO - COOTBETCTBEHHO 2.8°10° Ta 1 98% (pu
YJaBJIHBAHAUH 0CO00 MCTKOAMCIICPCHOH TIBLIN).

[MpuMEHSMIOT CICAYIOMHE CHOCOOBI MOJBCACHUSA K BHXPEBOMY IBLICYIOBHTCITIO
BO3/IyXa, HEOOXOAWMOTO i1 3aKPYUMBAHHA OOCCIBIIMBACMOTO IIOTOKA: M3 OKpPY-
JKAFOMICH CPEABL, W3 OUUIICHHOIO MOTOKA, U3 3AIBUICHHOIO MOTOKA. IIepBbIif BApHAHT
[enecoo0pas3eH, €CIM OUYHUCTKE IOIBEPTacTCs TOPSUHH ra3, KOTOPHIH HEOOX0IUMO OX-
naguth. [IpuMEHAT BTOPOH BAPHAHT, MOYKHO HECKOJIBKO ITOBBICHTH 3((EKTHUBHOCTH
OYHMCTKH, TAK KAK I HCIIOJb30BAHUS B KAUeCTBE BTOPHYHOTO BO3AyXa OTOMPArOT
nepuepuiHyI0 YacTh IIOTOKA OYHINEHHOTO BO3AYyXa C HAHOONBIIMM COACP’KAHHEM
ocTaTouHOH mhiTH. TpeTHii BapHAHT HAHOOICC IKOHOMHYCH. MPOH3BOIMTCIBHOCTH
ycTaHOBKH mosbimaercs Ha 40...65 % c coxpanenuneM 3(h()eKTHBHOCTH OYHCTKH.

ITpon3BOANTEBHOCTS BHXPEBOTO MBUICYJIOBHTEIA IO ra3aM MOYKHO MCEHATh B
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mpeaenax ot 0,5 1o 1,15 mo OTHOMCHUIO K HOMHHAIBHOH. DT0 OOBACHACTCS PCIHAFO-
MM BJISIHHEM Ha 3((EKTHBHOCTh OYHMCTKH IAPAMETPOB BTOPUYHOTO IOTOKA, IPH
COXPAHCHHH KOTOPBIX OCTACTCA HEM3MEHHOU OKPY’KHAs CKOPOCTb 3aKPYUHBAHHSA IMO-
TOKA 3aIBUICHHBIX TA30B M COOTBETCTBEHHO LEHTPOOCIKHAS CHIIA, ACHCTBYIOMIAA HA
YACTHUIIBI TTBLTH.

BuxpeBoii MBIICYIOBATEIh MOMKET HMPUMEHSTHCS I OUMCTKU BEHTHILIIHOHHBIX
H TEXHOJIOTHYECKUX BBIOPOCOB OT MEIKOAVMCICPCHON IBLTH B XHMHYECKOH, He(hTeXH-
MHYECKOI, MUIIEBOM, TOPHOPYAHON H APYTHX OTPACIAX MPOMBIIIICHHOCTH. B BUXpe-
BBIX IBUICYJIOBHTEIIX JOCTUTACTCA BEChbMA BBICOKAA NI ANIAPATOB, OCHOBAHHBIX HA
HCTIONB30BAHHH LIEHTPOOCKHBIX CHII, 3(P(EKTUBHOCTH OYHCTKH — 98...99 % u BbIIIC.
Ha 3(QekTHBHOCT, OYMCTKH OKA3BIBACT HE3HAYUTCIBHOEC BIMSHHC H3MCHCHHC Ha-
Tpy3kd (B mpeaenax ot 50 mo 115 %) u comepkaHHA MBUTH B OUHINACMOM BO3IYXC
(rase) - o1 1 10 500 r/a’. AImapar MOYKET IPHMEHATCA AN OYHCTKH Fa30B C TEMIIC-
patypoii 1o 700°C. B BHXPCBOM MBLICYIOBHTCIC HE HAOMFOMACTCA M3HOCA BHYTPCH-
HHUX CTCHOK aIapara, 4To CBA3AHO C OCOOCHHOCTSIMH €T0 BO3AYINHOTO peKHMa. Arm-
mapaT 0osiee KOMIIAKTEH, YeM JAPYTHE MbUICYJIOBUTEIH, IIPEIHA3HAYUCHHbIC I CYXOH
OYHCTKH BEIOPOCOB.

CreneHb OYHCTKH B BHXPEBBIX MBUICYIOBUTEILIX 3HAYUTCIBHO BBIIIE, UEM B CY-
XHX IMKIOHAX, H MOYKET JOCTHraTh 3HAYCHUI, XaPAKTEPHBIX I MOKPBIX LIHKIOHOB.
O((eKTHBHOCTP BUXPEBBIX IBIICYIOBUTEICH MPH OYMCTKE BO3AyXa (Taza) oT psaa
TbLICH M MBUICBHAHBIX MATEPHAIOB, HMCIOIINX PA3IHYHBIA MEIHAHHBIM JTUAMETD Yac-
THII, XapaKTCPHU3YIOT CICAYIONINC JAHHBIC (TA0I. 2.7).

Tabnuya 2.7. Dehhexmusnocms suxpesvix nwiieyiogumeneti

TTs11h HITH TIHUTCBHIHBIN MeauaHHbII AUAMETP 2} PekTHBHOCTH BIICYIAB-
Marepuan YACTHI, MKM muBaHuda, %
CHHTETHYECKUH TIOPOIIOK 4 98,0
Llemmonosa 6 96,5
CrHpasHbIH TOPOLIOK 10 98,0
Kapbonar kambumsa 11 99,0
DMOKCHAHAS CMOJIA 22 98.0
TomaxpuaTHUTPHI 32 99.8

3a pyOeXKOM BHXPEBBIC IBLICYIOBHTEIN H3TOTOBILIFOTCS HA TIPOM3BOIHTCIBHOCTD
ot 330 10 30000 M’/4 oummacMoro rasa (o3ayxa). OJHHOUYHBIC AMIAPATHI MPH HEOO-
XOIUMOCTH MOXKHO CTPYNIIUPOBATh HA TPEOYEMYIO MPOWU3BOJUTEIBHOCTH. VI3BECTHBI
YCTAHOBKH C MPOM3BOTUTEIBHOCTBIO Gosiee 300000 m /u. Mimest BBICOKYHO d()eKTHE-
HOCTh OYHCTKH, YCTAHOBKH BHXPCBBIX IIBLICYJIOBHTCICH YCIICITHO KOHKYPHPYIOT C
JEKTPUUECKUMH W TKAHEBBIMH MBLICYIOBUTCILIMH.

[TeeynoBATEND BEIOMPAFOT, HCXOIA M3 PACX0A 3aNBUICHHOTO Ta3a, 0 KOTOPOMY
MOKHO PACCUMTATh JHAMETP ammapaTa. 3aTeM ONPEICILIETCS KPUTHUCCKHN THAMETP
YACTHII, MOJHOCTHIO YJIABIMBACMBIX B IBLICYIOBUTENC, U I(PPESKTUBHOCTD IBLICYIIO-
BHTEILL
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Kontpoasnbie Bonpocht

1. HazHadeHue, yCTpOMCTBO M NPHHIMIT ACHCTBHA MBLICOCAAUTEIBHBIX KAMED.
2. HasHaueHue, yCTPOMCTBO M MPHHIMI ACHCTBHA IUKIOHHBIX OCATUTEICH.

3. HaszHaueHue, yCTPOHCTBO M MPHUHIMI ACHCTBHA HUKIOHOB.

4. HazHaueHue, yCTPOMCTBO M MPHHIMIT ACHCTBHA BUXPEBBIX MBUICYIOBUTCICH.

3asanust 18 CAMOCTOATE/ILHOIL padoThI
1. M3yuuts MaTepuan JCKIHH.
2. OrBeruth HA KOHTPOIBHBIE BOIIPOCHI

PexoMeHI0BaHHAS TUTEPATYpA MO TEME JeKumu: [1 — 25]

Jlexnus 3.
@uILTPOBAHUE AIPO30JICH

IMnan nexumu.

1. OcHOBHBIC (DPH3HYCCKHC MPHHIHATIBI (DPHITBTPALIHH a3PO30ICH.
2. BonokHuCTHIE (PUITBTPBI.

3. TkaneBbic QUIBTPHI.

4. OuIbTPOBANbHBIE TKAHU.

5. PykasHble (HIBTPEL.

6. 3epHUCTHIC (PHITBTPEL

B QuabsTpanmoHHBIX cemapaTtopax O4YHMCTKA BO3AyXa (ra3a) OT a’pOo30JbHBIX 3a-
TPSI3HEHUM (TIbUTH, CAKH, KAIEJIbHOM BJIAaru) MpOUCXOAUT MPH MPOXOXKICHUH 3arpss3-
HEHHOTO TIOTOKA Yepe3 CIOW MOPHUCTOro Marepuana. B kauecTse GuuibTpyroniero cios
HCTIONB3YIOT TKAHH, KOKC, TPABHH H 1.

QuiabTpanys JUCHCPTAIMOHHBIX W KOHICHCAMOHHBIX a3pO30JICH B MOPHCTOH
cpene 00eCHEeUNBACT BBHICOKYIO CTETICHb OCAXKICHHUS B3BCIICHHBIX YACTHI[ C JIOOBIMH
paszMepaMu, BIIOTH 10 OMU3KUX K MOJICKYJIPHBIM. JlMCTepCHAst MPUMECH VIIABIMBa-
eTcsl TPH OTMOAHMH IOTOKOM a3p030Jl MPEITCTBHH, OOPA30BAHHBIX HA €TI0 IyTH
CTPYKTYPHBIMH 3JIEMEHTAMH HOPHUCTOTO CIIOSL.

[pouecc ¢puapTpanuu OCHOBAH HA MHOTHX (PH3MUECKHUX SBICHIAX (3P QeKT 3ame-
IUTCHHS, B TOM YHCIIE CHTOBBIH 3()()eKT, - a3p030JIbHBIC YACTHIBI 3aCPKUBAIOTCS B
MOpax W KaHAJaX, HMCIOMIMX CCUCHHE MEHBINE, YEM Pa3Mephl YaCTHIl, ACHCTBHE CHII
HHCPUWH - TIPH M3MCHCHHH HAIIPABICHUS JBIKCHHS 3AIBUICHHOTO MOTOKA YACTHIBI
OTKJIOHSIOTCS OT 3TOTO HANPABJICHI M OCAKIAOTCS, OPOYHOBCKOE ABIDKCHHUE - B 3HA-
YUTEILHOH MEPE OMPEACILIET IIEPEMEICHUE BHICOKOMCIICPCHBIX CYOMHKPOHHBIX Yac-
THUL, JCHCTBHE TPABUTAIMOHHBIX CHJI, 3NCKTPOCTATHYCCKHUX CHII - a3PO30JbHBIC dac-
THIIBI H MaTepHaI (PUIBTPA MOTYT HMETh JIEKTPHUCCKUC 3aPSAbl HIH ObITh HEHTPAITh-
HBIMU).

CymecTBeHHBIME I (UABTPALMH CUUTAFOTCS CICAYFOIHE MEXaHU3MBI OCAKIC-
HUSI YaCTHI[ HAa TMPEIDITCTBUAX. KAcaHWE (3AICIUICHHUE), OTCEUBAHUE (OTCEB, CHTOBOM
3¢peKT), WHEPUMOHHBIM 3aXBaT, rpaBuTauMoOHHOC W Au(dy3moHHOE OCaKACHMUE,
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3JEKTPOCTATHYECKOE B3aumMoAcicTBHE. JIond BKIAJA KAKAOTO M3 HUX MOJKET H3ME-
HATHCA 0T 0 10 1 B 3aBUCHMOCTH OT YCJIOBHH, B KOTOPBIX MPOUCXOJUT OCAKICHHUE.

[Nepeuncrnennsie (haKTOPBI YKA3BIBAOT MPUIHUHY MPHOIMKEHIS YACTHI K TIPETISIT-
CTBHIO HA PACCTOSHHE, IIPH KOTOPOM CTAHOBUTCS BO3MOXKHBIM HX OCAXKJICHHUE, TO ECTh
OTAEICHUE OT Ta30BoH (a3pl. CaMo e OTJACNCHHE MPONCXOAUT B CIy4Yae yACP KaHHA
YACTUI HA CTPYKTYPHOM 3JIEMCHTEC MOPHCTOH CpEIbl CHIIAMH MEKMOJCKYILIPHBIX
(BaHIEPBAATBCOBBIX, KBAHTOBBIX JICKTPHYCCKUX) HIIH XUMHUYCCKHUX CBA3CH.

OOmmM criocoOoM B3aNMOACHCTBHSI YaCTHII C TPEILITCTBHEM I BCEX PA3HOBHII-
HOCTEH MOPHCTHIX CPE] SIBILICTCS KACAHUE, T.C. KOTZA MPEISITCTBHEM OYAYT YIIOBICHBI
(3axBaveHbI) ¥ yACPKAHBI BCE YACTHIIBL, KOTOPBIC MOTYT €T0 3a7CTh (KOCHYTHCS, 3a1le-
muTh). [103TOMY YaCTHIBL, MPOXOSIMIIE OT MPEIATCTBHS HA PACCTOSHHH MCHBINE CBO-
€ro pajmyca, CUHTAIOTCS OCAXKICHHBIMH 32 CUCT KACAHHU.

B mponecce GpuabTpanuy MPaKTHYECCKH BCETAA MPOUCXOIT OTCCHBAHHUEC M HMHEP-
IOUOHHBIH 3axBaT JacTul. CHTOBOH 3Q(eKT OmpenesieT CTENeHb OCAKIACHHS YaCTHII,
KOTOpBIE MO Pa3MEPaM HE MPOXOIAT CKBO3b MOPsL. OH MPHOOPETAET OJHO U3 OIpEe-
JLIFOINUX 3HAYCHHH ITOCTIC OCAKACHUS HA CTPYKTYPHBIX 3JIEMEHTAX (HIBTPA MEPBH-
HOTO CJOA YJIABAMBAECMBIX YACTHUL (ABTOCHOA), KOTOPBIA YMEHBINAECT Pa3MeEPsl MOP H
BBINOJHACT B JanbHEHIEM (DYHKIHH (UIBTPYIOMEH CPEIbL.

MaccuBHbIC YaCTHIIBI BCICACTBHE HHEPIUH HE MOTYT OTHOATh MPEIATCTBHE BME-
cTe C ra3oBbM MOTOKOM. COWIS C IMHHU TOKA, YACTHIBI MOTYT CTOJKHYTBCS C IIpe-
IITCTBHEM WM 3aUENuTh €ro. [lpu (rrsTpanmu 3a CUET HHEPIMOHHOTO 3aXBaTa 0Ca-
JKIAFOTCS YACTHIB pasMepoM 6osee 1 MKM.

I'paBuramma, mud@y3nus U MEKTPOCTATHUESCKUE CHIIBI OKA3BIBAIOT BIIMSIHHC HA
OC)KICHUC YACTHI[ TOJHKO B ONPEICICHHBIX YCIOBIIX. | PABHTAIMOHHOE OCAKACHHC
MOJKCT OBITh 3AMETHO, CCIH B (DHIIBTPYIOIICH CPeac BOSMOXKHO 0OPA30BAHHC 3aCTOH-
HBIX 30H, HAIPUMEP, B KPYTJIBIX MOPAX H MOJIOCTIX.

UYactump! pazmepom MeHee 0,1 MKM MOTYT MPHOIH3HTHCS K NPEISTCTBHIO, CO-
BEpIIAas XaoTHIHBIE TiepeMemeHus (TudGyHIpys1) moa Bo3ACHCTBIHEM OPOYHOBCKOTO
JBIDKCHUSA MOJICKYIL Jlomst mu()()y3HOHHOTO OCAKICHHA B YIABAMBAHHH 00JICe KPyI-
HBIX JACTHI HE3HAYUTCIIHHA.

DJIEKTPOCTATHYECKHIE CHIIBI TIPOSBILIFOTCS MPH B3aUMOICHCTBUY HOCHTENICH 3aps-
0B, YacTHITHI 3aTPA3HUTCICH M 3ICMCHTHI MOPUCTOH CpeAbl 0OBIMHO HMCIOT HEOOIh-
II0€ YHCIIO 3aPSA0B, MPHOOPETEHHBIX SCTECTBCHHBIM IyTEM (TIPH AHUCIIEPTaldy KOM-
TIAKTHBIX OOBEKTOB, TPCHUH ABIDKYIIHXCS YACTHI, aJCOPOIMH ra30BBIX HOHOB), HO
CHIIA WX B3aMMOJCHCTBHS HEBEIMKA. HeoOXOTMMOCTh yueTa 3IeKTPOCTATHICCKOTO
B3aMMOJCHCTBUSI BOZHHKACT TOJIBKO IPH HCKYCCTBCHHOM 3apsake (HIBTPYIOIIETO
MaTepuaia M YacTHII.

BonpmmHCcTBO QUABTPOB 00/1a13eT BHICOKOH 3(D(DEKTHBHOCTHIO OYHUCTKH. DHIBT-
DBl IPHMEHAIOT KAK IPH BBICOKOH, TAK M NPH HU3KOH TEMIIEPAType OYUINACMOHU Cpe-
JIBIL, TIPH PA3IMIHON KOHIICHTPALINH B BO3IYXE B3BCIICHHBIX YACTHII.

CooTteercTByIOIMM HOA00POM (PHIIBTPOBATEHBIX MATEPHAIOB H PEKUMA OUHCTKH
MOKHO JOCTHYb TpeOyeMoH 3(h()CKTHBHOCTH OUYMCTKH B (DHIIBTPE MPAKTHUCCKH BO
BCEX HCOOXOTUMBIX CIYIAAX.

OO0nazast MHOTHMH TIOJO>KUTETbHBIME KaueCTBAMH, (PHIBTPYIOIINE YCTPOHCTBA B
TO K€ BPEMs HE JTMIICHBI HEJTOCTATKOB. CTOMMOCTh OYHCTKH B (PHIIBTpaX BHIIIC, YEM B
OOJIBIIMHCTBE APYTHUX MBUICYJIOBUTENCH, B YACTHOCTH, B IIMKJIOHAX. JTO OOBICHACTCA
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O0bIICH KOHCTPYKTHBHON CIIOXKHOCTHIO (DHIBTPOB IO CPABHEHHWIO C APYTHMH aIla-
patamu, OOJBIIMM PACXOAOM BIICKTPOIHEPrHH. MHOTHE KOHCTPYKIHUH (DUITBTPALIAOH-
HBIX TIBIICYIOBUTENCH OOCE CA0KHBI B KCIUTYATALMU U TPEOYIOT KBATH(PUIMPOBAH-
HOTO OOCITy>KHBAHUSL.

IMo THUOy CTPYKTYPHBIX 3ICMEHTOB IMOPHUCTOrO CIIOS PA3IM4AIOT BOJIOKHUCTHIC,
TKAaHEBbIC W 3CPHHUCTHIC (DIIBTPBI. B BONOKHHCTHIX (PHIBTPAX OCA’KICHHWE B3BCIICH-
HBIX YaCTHI[ MPOUCXOAUT HA CJIOAX BOJIOKOH, YACPKHUBACMBIX KOHCTPYKUHWAMH B BHAC
NPSAMOYTOJBHBIX PaM, KOJEI[ U JIp.

3.1. BosiokHuCTBIE QUILTPBI

B BonOKHHCTBIX (PuibTpax (GEIBTPYIOIIMI CIIOH 0OPa30BaH OTHOCHTEIBHO PAaB-
HOMEPHO PACHpECICHHBIMH TOHKMMH BOJOKHAMHE (DIUIBTPYIOIINX MATEPHANIOB. ODTH
(pUIBTPBI MPETHAZHAYCHBI U YIABINBAHAS YACTHI] MEIKOAMUCIICPCHONH B 0C000 Meln-
KOJHUCTICPCHOH IBIJIM MPHU €€ KOHICHTPAIMK B OUMIIAEMOM BO3AyXE (Ta3e) B mpeaenax
0,5...5 Mr/iv’.

BonokuucTeie PUIbTPeI MOTYT OBITH OAPA3ACICHBI HA TOHKOBOJOKHHCTHIC, TIIy-
60Kkue U rpyOOBOIOKHUCTHIC (DHIBTPEL

TonxogonoxkHucmyle Quabmpsl AMEIOT THAMETPBI BOJOKOH MEHEE 5 MKM H WC-
TIOJTB3YEOTCS U YIIABJIMBAHKS BHICOKOIWCIICPCHON TBITH M JPYTHX a3PO30JbHBIX Ya-
cran pazmepom 0,05... 0,1 MM ¢ 3 PeKkTHBHOCTHIO IO CYOMHUKPOHHBIM JaCTHIIAM HE
Mmenee 99 %. B kauectBe (QruibTpoBambHOrO MaTepuana mcnoas3yercs ®OIT (puastp
Ilerpanosa).

OunbTphl ¢ MatepuaioM OIT 4acTO UCTIONB3YOTCA AL YIABIHBAHHSA OMACHBIX
(BBICOKOTOKCHYHBIX, PATHOAKTHBHBIX, OAKTCPHOIOTHUCCKA 3aPAaXKCHHBIX H ZIP.) a3po-
30JICH C MOCTCAYIOMUM YHHUTOXKCHUEM HITH 3aXOPOHCHHEM.

VYraenpHbIH pacxon 0OpadaThIBaGMBIX TA30B HA OAWH KBAJPATHBIH METP MOBEPX-
HOCTH (PHIIBTpa MMEET PAa3MEPHOCTh CKOPOCTH. 3Ta BEIHMYWHA SIBILICTCS XapaKTepH-
CTHKOHU YACTbHON HATPY3KH, 4 HE CKOPOCTH.

YaensHas HATPY3Ka Wi * Ha QHABTPHI TOZOOHOTO THIIA HAXOAUTCA B MPCACIAX
0,01...0,1 M’/(M°C), COMPOTHBICHHE YHCTHIX (HIBTPOB - B mpeaemax 200...300 Ila,
orpaboTasmmx- 700...1500 ITa. OuibTpsl MpeaHAZHAYCHBI A AIUTCIBHOH padOTHI
(OT HECKOIBKUX MECALIEB 10 HECKOIBKHX JIET) IIPH HEBBICOKOM COACPKAHHUHU JUCIIEPC-
HOM mpmMecH (10 0.5 Mr/M?) ¢ MOCIEAYIOMICH 3aMEHOH, TOCKOTbKY PEreHEPALHMS OT-
PaOOTaHHBIX (PHIBTPOB HCBO3MOKHA.

XapakrepucTHke (PUIBTPOB TOHKOW OYHMCTKH, HCIIOJNB3YEMBIX 1 00pabOTKH
TEXHOJOTHHYECKHX Ta30B, MPUBEACHBI B Ta0wmIe 3. 1.

Tabruya 3. 1. Xapaxmepucmuxu uiompos monKoil O4ucmyu

Oub as | MakcuManbHas Tpenex
Mapxka TPyrom Ounsrpyromuii |  Pa3mepsl | Temmepa-
(ubrpa | TOPCPXYOCTE, | TDOMIBOMMC Marepuan | pUIABTpa, MM | T
P M TEIBHOCTB, M°/C P Pa. ‘ Y%C
®B-0,5 0,5 0,02 OITI1-25 235x235%256 60
©B-2 2 0,06 OITI1-25 330x300%390 60
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®b-10 10 0,285 510x510%552 60

JI71s1 TOHKOH OUMCTKH ra30BBIX BHIOPOCOB, KOTAA TEMIIEPATYPA OUHIASMON CPEIbI
peimie 60 °C u B HCH HAXOAATCA BEIICCTBA, paspymaromme Marepuansl OI1 (mpu Ha-
mmuun B 00padaThIBAEMBIX Ta3aX BEIIECTB, aTrPECCHBHBIX IO OTHOIICHHIO K MEPXIIOp-
BHHIJLY, AUCTIIIICIUTIONO03E, HOMHAKPHIOHATPIILY) puMeHatoT GuiabTpsl [IOTC, cHa-
PSDKEHHBIE CTEKIOBOIOKHOM (puc. 3.1). IlpomssogurensHocTh (rmbTpos 200...1500
M/, conpotuierue 200... 1000 ITa.

eI5
M20
Bhg
}
7 2
Puc. 3.1. Qunemp [IOTC-500: 1 — xaprac; 2
= Gunempyrowuii naxem.
i
8
P2y T
7 o
@205

OCHOBHOTO HEJOCTATKA TOHKOBOJOKHHCTHIX (DHIBTPOB (KOPOTKUH CPOK CIYKOBI
(PUIBTPYIOIIETO CIIOS W3-3a HEMPHMCHUMOCTH PErCHEPALMH) JIMINCHBI 21y60Kie
Gunempsr (GUIBTPBHI JONTOBPEMEHHOTO MOIb30BaHMS). [lepBoiii cioit uibTpa Ha
MyTH JBIKCHUSA OUHINACMON CPSIOBl COCTOMT W3 TPYOBIX BOJIOKOH, TMOCICIHUH CIOH -
n3 TOHKHX. JlHaMeTp rpyObIX BOJOKOH 8...19 MkM. OHIBTPBI HMEIOT BBHICOTY (DHIIBT-
pytomero ciost ot 0,3 10 2 M m paccunTansl HA padory mpu gasnexuu 10 0,3 MIla.
OuIbTP MPUMEHSIETCS B CHCTEMAX CTEPHIM3ALNHI BO3IyXa B MPOU3BOACTBE AaHTHOHO-
THKOB, BUTAMHUHOB W JAPYTHX OHO- W MEIUIMHCKUX MpenapaTos. OHH MOTYT IpHMe-
HATHCS W U1 TOHKOH OYWMCTKH HEKOTOPBIX BHIOB TEXHOJIOTHUECKHX TA30BBIX BBIOPO-
coB. OuIbTP MEPHOIUICCKH CTEPHIN3YIOT OCTPBIM ITAPOM, 3aTEM IPOCYLIMBAOT CY-
XHM BO3AyxoM. OHH paccunuTaHbI Ha CPOK CiyxOsbI 10...20 ner.

I'pybosonoxHucmeie gurempul. ITH (PHIBTPHI HA3BIBAIOT TAKKS MPSAPHIETPAMH,
TaK KaK HX YCTAHABIHMBAIOT IMEPEA TOHKOBOJIOKHHUCTHIME (DHIIbTpaAMH ULl TIPEIBAPH-
TEIBHOU OYHMCTKH BO3AyXa (ra3os). biarogaps 3ToMy CHIKAeTCsl CTOMMOCTh OYUCTKH,
MOCKOJILKY CTOMMOCTH I'PYOOBOJIOKHHUCTHIX (PHitbTpoB mouTH B 10 pa3 HIOKE TOHKOBO-
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JOKHHCTHIX, MX JIer4e 3aMCHATh WM PEreHEPHUpPOBATh. DHIBTPOBATBHBIN MaTepHAI
npeauIbTpa COCTONT U3 CMECH BOJIOKOH AHaMETpoM OT 1 10 20 MkM. OUIbTp MapKu
@I nokazaH Ha puc. 3.2. ['pyOOBOIOKHHUCTHIC (PUIBTPHI OTIMYAIOTCS HU3KAM HAYaIlb-
HbIM conpoTtusicHueM (mopsaaka 100 I1a) u BeiCOKOM mbUIEEMKOCTBEO. [IpH yaeIbHOM
narpyske 0,05...1 M/(M°C) (HIBTPBI AOIKHBI TOTHOCTHIO YIABIHBATH YACTHIbI
KkpymHee 1 Mxm.

Puc. 3.2. @unvmp epyooii ouucmru OI:
? 1 — gopramepa; 2 — exooHoe omeepcmiue; 3
— Kxopnyc, 4 — @bixOOHOe omeepcmie; 5 —
YRJIoOmHUmMeNbHoE KobYyo;, 6 — gurempyio-
WU TIeMeHM.

r g

sxod |
Sozdyxa Bexdyze

3.2. TkaneBbIie GQUILTPHI

[IInpoko pacmpocTpaHEHbI TKAHEBBIC (HILTPHL. PykaBHBIC TKaHEBBIC (DHIBTPBHI
TMPUMCHAFOTCA I OYUCTKH OOMBIINX O0BEMOB BO3AyXa (Ta30B) CO 3HAYHTCIHHOH
KOHIICHTpanueH nmbutd. OUIBTPYIOIMMH 37IEMEHTAMH B 3THX aNMapaTax SBILIEOTCI
pyKaBa M3 CECHHAIbHON (DHIBTPOBATEHON TKAHH.

PykaBHbIC (HIBTPHI 00CCTICYNBAOT TOHKYIO OUMCTKY BO3JYXa OT NBLICBBIX HYac-
THI, IMEIOIUX pa3zMmep MeHee | MkMm. Hapsamy ¢ muxronamu pykaBHbIC (PHIBTPHI SIB-
JLIFOTCSI OTHMM M3 OCHOBHBIX BH/IOB IBUICYJIABIMBAIONICIO 00OPYAOBAHMS M IIHPOKO
MPUMEHAOTCA HA NPEANPHATHAX YEPHON M LBETHONW METAJUTYPrUH, XHMHUYECKOM Mpo-
MBIIICHHOCTH, MPOMBIINIJICHHOCTH CTPOHTEIBHBIX MATCPHAJOB, IHIICBOH IMPOMBIII-
JICHHOCTH, B 3HEPIeTHYECKUX YCTAHOBKAX H AP.

H3BecTHBI BCACHIBAIONINE W HATHETATEIBHbIC PYKABHBIC (DHIBTPEL.

BcaceBaronme GuIbTpsl YCTAaHABIMBAIOTCS A0 BEHTHIITOPA, T.€. HA €r0 BCACHI-
paronieH smHuH. HarHerarenbHble pyKaBHBIC (DHIBTPHI YCTAHABINBAKOTCS HA HATHETA-
TEIbHOHM MUHIH. BO31yX, OUMIICHHBI B PYKaBaX HATHETATCIbHBIX (VHIBTPOB, IOCTY-
MACT HEIOCPEICTBCHHO B IOMEIICHWE, TA€ YCTAHOBICHBI (mabTpbl. HemocraTtkom
HATHETATEIbHBIX (PUIBTPOB, H3-32 KOTOPOTO HE MOYKET OBITh PEKOMEHIOBAHO MX IPH-
MCHEHHE, SABJLICTCS MOCTYIDICHUE BO3AyXa mocie GpuibTpos B moMemmenue. [Ipn Hamm-
YHM HEIUTOTHOCTEH B PYKaBaX IMPOMCXOAWT BHIOMBAHHC IBUIH B ITOMCINCHHC. 3allbl-
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JCHHBIM BO3AyX HMPOXOAWT HYEpPE3 BEHTHILITOP, YTO BBI3BIBACT OO0IEEe OBICTPBIH M3HOC
BEHTHIIATOPA, A MPH NMEPEMEIICHHH BO3AYyXa, COACPKAIICTO MOKAPO- M B3PBIBOOINAC-
HYIO ITbLIb, 3TO HEJOIYCTHMO.

HenocratkoM BcachBaromux (PUIBTPOB SABIICTCS HAMHYHMEC 3HAYHTEIBHBIX IOJ-
COCOB BO3yXA.

B skcmayaranmu HaXoOATCS MHOTHE KOHCTPYKIHMH PYKABHBIX (DHIIBTPOB, OTIH-
yarommuecs: (pOpMOH KOPIyca, THAMETPOM W JUIMHOM PYKAaBOB, BHIOM HPHUMCHICMOH
(HIBTPOBAILHON TKAHHU, CIIOCOOOM PEreHepalyy U Jp.

B Hactosmee BpeMs BBIYCKACTCA H 3KCILIyaTHPYETCS MHOMKECTBO Pa3HOOOpa3-
HBIX KOHCTPYKIHMH TKaHEBBIX (QuiabTpos. 1o (opMe QUIbTPOBANBHBIX 3JIEMEHTOB H
TKAHEH OHH MOTYT OBITh PYKABHBIC H IUTOCKHE (ITOJOTHIHBIC), IO BHIY OIOPHBIX YCT-
POMCTB - KapKacHbIC, paMHbIE M T.J., MO HAJIMYMIO Kopmyca H €ro Qopme -
OUIHHAPHYCCKIE, MPSIMOYTOIbHBIC, OTKPHIThIC (OSCKaMEpHBIE), 0 YUCIY CEKUWH -
OJHO- H MHOTOCCKITHOHHBIC. OUIBTPBI MOTYT TAKKE PA3INIATHCS IO CIIOCO0Y pErcHe-
pauyy U pAAy APYTHX MPH3HAKOB.

3.2.1. PWILTPOBAJILHBIC TKAHU

B TkaHEBBIX (MIBTPAX MPUMEHSIOTCS TKAHBIC WM BAJUIHBIC MATCPHAIBI, BHINOJ-
HAIOMINEG POJTb TTOMIOKKH IS (DHIBTPYFOMICH CPSIbl, KOTOPOH SABIIACTCH NMCPBHIHBIA
CJIOW YIOBICHHOHN IbLTH. TKaHM 11 (PHUIIBTPOB M3TOTABIMBAIOT U3 HATYPAJIbHBIX, HIH
CHHTETHYECKHX BOJIOKOH AuaMeTpoM 10...30 MKM, CKPYYHBAEMBIX B HUTH JHAMETPOM
okouo 0,5 mm. Pazmeps! mop Mexay HUTSIMH 00bIMHO cocTaBisioT 100...200 MEM.

O(P(DeKTHBHOCTh OYHCTKH BO3AyXa (Ta30B) B PYKABHBIX IBUICYJIOBHTEISIX B OC-
HOBHOM 3aBHCHT OT CBOWCTB (DHIIBTPOBATGHON TKAHH, W3 KOTOPOH H3TOTOBJICHHI PyKa-
Ba aMmapaTa, a TAKKe OT TOT0, B KAKOH MEPE 3TH CBOUCTBA COOTBETCTBYIOT CBOMCTBAM
OYHUINACMON CPEbI M B3BCIICHHBIX B HEH YACTHII

ITpu mpoX0oKACHUH 3aNBUICHHOTO BO3AyXa (Ta3a) Yepe3 TKAHb MBIICBBIC YACTHIIBI
33JICP’KUBAFOTCS MY HUTSIMH B BopcoM. CeTka 00pa3yercst HUTSIMH OCHOBBI M YTKA
W JOTIOTHHUTEIBHO TEpPEIUIeTacTCsl BopcuHKaMu. Hammume Bopca mossmmaer 3¢dek-
THBHOCTb (DHIIBTPALIHH.

Bopc aomkeH OBITH OOpAIICH HABCTPEUY 3aNbUICHHOMY MOTOKY. [IpH IBIOKCHUH
3aMBIIICHHOTO TTOTOKA BO3AYX HMPIKUMACT BOPCHHKH K TKaHHU. [Ipm 00paTHOI mpomys-
K€ IPOMCXOINT BBHIIYYHBAHWE BOPCHHOK, M HAKOIHMBINHECS IBUICBBIC YACTHIBI yIa-
nmsrorea (puc. 3.3). Ecam e Bopc OyACT HATIPABIICH B MPOTHBOIIOJIOKHYIO CTOPOHY, TO
KOIIMMECTBO 3a7CP’KAHHON TBUIH YMECHBIIACTCSA, TTOCKOJIBKY MPOUCXOJUT BBIYYHBA-
HUC BOPCHHOK. 3aTPYIHSCTCS W pPErCHEpanms, TaK KAK BOPCHHKH IPIKUMAFOTCI K
HUTSIM H OPEILITCTBYIOT OTACICHHUIO IBUTH OT TKAHH.

UmncTas TKaHB HE 00CCIICUMBACT HEOOXOAMMYEO 3(D(PCKTUBHOCTE OUHCTKH. [locme
pereHepany Ha TKAHU OCTACTCA HEKOTOPBIN CIOM mbutd. I10CIe HECKONBKHUX LIHKIOB
(3amBIICHHUC - PCTCHEPALHA | T. [I.) TKAHb MPHOOPETAcT Padouee COCTOTHHIE.

B Hel co3macTCsA OCTATOUHBIN CJIOHM MBLTH, KOTOPBIH BMECTE C TKAHBIO 00pa3yeT
¢umsTpyromuii cnoii. B mpomecce (umbTpammu 310T Ccnoi yBemmdamsaercs. Ilocie
OYCpETHON pEereHEPali OH YMEHBINACTCS A0 OCTaTOYHOW BenmdauHbI. OOBIMHO TOCTE
HECKOJIBKUX UKIJIOB 3aIBUICHAS U PETEHEPANH COMPOTHBICHNE TKAHU CTAOMIH3HPY-
ercst. OMHAKO B HEKOTOPBIX CIIyYasX CONMPOTHBJICHHUC TKAHU HEIPEPBIBHO PACTET. JTO
MIPOMCXOJUT MPH 3aCTPEBAHUN B BOJOKHAX TKAHH IBUICBBIX YACTHII, 4 TAKKE IIPH KOH-
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JACHCAIIUHN BJIATH HA MOBCPXHOCTH, 3AMACIIMBAHUHA TKAHU U T. A., B PC3YJIbTATC 'ICTO
YMCHBIIACTCA CCUCHUC ITOP.
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Puc. 3.3. Ilonoxcenue gopca Quabmpo8anHot MKAHU NPU PAZTUYHBIX PENCUMAX
pabomvi: a — paboyee nonodxceHue gopca: 1 — numv mxauy; 2 — Hums gopca; 3 — yac-
muyvl nvliu; 6 — neiiesoil npoboll MKAHY; & — 0OPAMHAA NPOOVEKA.

QOuIbTPOBANBHBIC TKAHU JODKHBI O0JIANATh PSIOM IIOJOKHTEIBHBIX CBOMCTB:
obecrieunBaTh 3PPESKTHBHYIO OYUCTKY, JOMYCKATh JOCTATOYHYIO BO3AYIIHYIO HATPY3-
Ky, 00/1a1aTh HEOOXOAMMOH MBUICEMKOCTBIO, CIIOCOOHOCTBIO K PETCHEPALINH, BHICOKOH
JIONTOBEYHOCTHIO, CTOMKOCTBIO K MCTHPAHUIO M APYTHM MCEXaHHUICCKUM BO3ACHCTBH-
SIM, HH3KOW THUTPOCKONMHMYHOCTBEO, HEBBICOKOH CTOMMOCTHIO. K TKaHM MOTYT OBITH
MPSABABICHBI JOTIOTHUTCIBHBIC TPCOOBAHMS, OOYCIOBICHHBIC CBOHCTBAMH OQYHIIAC-
MOH CpeJbl; CTOMKOCTh K ONMPEACICHHBIM XUMUYECKIM BEIIECTBAM U BBICOKOH TeMIIe-
patype.

Hambonsmee pacnpocrpaneHie MOIyImId (UIBTPBI C THOKMMHA (DHIBTPYIOIUMHU
TIEPETOPOAKAMH.

B QuabsTpoBamBHBIX TKAHAX HMPHUMEHSIOTCS CICIYIOIINE BHABI BOJOKOH: €CTECT-
BCHHBIC BOJIOKHA >KHBOTHOTO W PACTHTEIHFHOTO IPOUCXOMICHHUS (IICPCTSIHBIC, JBHI-
HBIE, XJIOMIaTOOYMA)KHBIC, IICIKOBBIC); HCKYCCTBCHHBIC OPTaHMYCCKHC (TABCAH, HUT-
POH, KampoOH, XJIOPHH H Jp.);, CCTCCTBCHHBIC MHHCPAIBHBIC (aCOSCT); HCKYCCTBCHHBIC
HEOPraHMYECKUE (CTEKIOTKAHb, METAJUIOTKAHb). JIaHHBIE O CBOMCTBAX BOJIOKOH IIPH-
BCICHHI B TAOI. 3.2.

B ocHOBe BBIOOpa Martepuana (PUIBTPYIOIICH NMEPETOPOAKH JCHKAT CIICTYIONINE
MOKA3ATEIH: TEPMOCTOHKOCTD, XUMHICCKAS CTOMKOCTb, BO3AyXOMPOHUIIAEMOCTD, Pa3-
PBIBHAS HATPY3KA, H3THOOYCTOHIHBOCTD, 4 TAKKE BO3MOKHAS CTCIICHb OUUCTKH.

Xnonkogoe eonoxno Ha 94...95 % COCTOMT W3 LCIUTFOJIO3EI, OHO THTPOCKOIHIHO.
[Tpu OTHOCHTENBHON BIAKHOCTH BO3AyXa 65 % 3T0 BOJIOKHO MOTIOmAET 10 8 % BiIa-
TH, TPH BIAXKHOCTH 93...94 % - 25 % Bnaru. [1pu Harpesanmu 10 120...130°C 3amer-
HBIX MOCTCACTBHHA HC HAOMFOTACTCA, MPH OO0JICC BHICOKOHM TCMIICPATYPE MPOMCXOIHT
paspymenue BojgokHa. Crmadeic pactBopbl eakoi menoun (0,5...5%-Hbie) HE OKa3HI-
BAaIOT CYIIECTBEHHOTO BJIMSHHSA HA XJIOTMKOBOE BOJOKHO, IMPH OOJIEE CHIBHBIX PACTBO-
pax MPOWCXOTUT €ro paspynieHHe. MHOTHE KHCIOTHI ACHCTBYIOT HAa XJIOMKOBOE BO-
JO0KHO pazpymaromie. Tak, 1,5%-nas comsnas xkuciora mpu temmeparype 90...100°C
pazpymaer BOJIOKHO B TeucHHUE 1 4. Tak jke ACHCTBYIOT a30THAS M CEPHAS KUCIIOTHI.
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Tabmuya 3.2. OcHosgHbie CEOUCMEA MEKCMUTLHBIX 80JOKOH, NPUMEHAEMBIX O
Qunemposanvrvix mranet

Crofikocts | I'o |Ilpou- |Pas- |Croii- |Bmaroem-
Xumnue- | B cpesax pro | HOCTB PBIB- | KOCTB K | KOCTB, %,
- cKas CToM- - Ha HOE HCTHU- npu 20°C
Tepmocroii-
<ooTs, °C KOCTb B Yec | pasphIB, | YAIH | paHHIO
’ Pa3IMIHBIX b | MIla HEHHI
TIno cpenax e, %
Hcxomuwiit | Haspa- | THO
TIONuMep HHE CThb
WIH CHIPbE | BOJOKHA | KI/M pu 1pr Oxuc | Pac- 1p | 1pr
3 Kpar- - TBO- n
JUIH-
KOB- IOIA | pH- O |90+
TeNb- me —
hop | PEMEH- | xm- | T Tenn = 95
HOM | CIIOTEI areH 65 %
BO3- qn N
o BO3- THI %
nedier- .
nedier-
BUH
BUH
Ilemwmromnosa 152 Y OX | Ha |360- 7-8 Y 7- | 24-
Xronok 0 65-85 | 90-95 OIT X 530 85 |27
IIporenHst Tepets 132 95.100 120 v oI Y X Ha | 130- 3040 |V 13- | 21,9
0 200 15
TTommamm 114 v X Ha | 450- 18-32 | OX 3,5 |7-
Kanpon 0 80-90 120 OIl | OX 600 - 8,5
4,5
Hosexe 138 220 260 v 0OX X X He | 400- 14-17 | OX - -
0 T 800
TTonmmsdup Tapcan 138 130 160 < V- [X X Ha | 450- 15-25 | OX 04 105
0 11 700
TTonmaxpu- 117 X Ha | 300- 15-17 |V 0,9 [45-
JouuTpII Hutpon 0 120 150 [X-V| V¥V 470 2 s
ITomone- TTorm- X X Ha | 440- 22-25 | OX 0 0
¢dun nponu- | 920 | 85-95 120 OX | OX 860
neH
TTomuBu- Xmopus, | 138 [0);4 VYV -X [He |180- 15-30 | OII-IT | 0,1 | 0,7-
HUIDJIOPUA | amero- 0- 65-70 | 80-90 ox | ox T 230 7- 0,9
xyopuH, | 147 0,3
IIBX 0
ITommuret- dropo- OX |OX |He |350- 50 V-1 0 0
padrops- mmact, | 230 220 270 ox | ox T 400
THIIEH TIOTH- 0
den
Lomaoxett- | 6 oo | - | 250 | 270 | x | - |° . N . X o
JIHa30N
Armromo60o- Crex- OX |OX [He |1600- 3-4 OIT 03 |-
pOCHIH- IHEOS 254 240 315 < Y- T 3000
KaTHOE 0 I1
BOJIOKHO
CTEKIIO

Venosuvie obosnavenua: OX — ouens xopouwtas; X — xopouias; V - yooenemsopiu-
menvrad; 11 - naoxaa; Ol - owens nnoxa.

B uwepcmanvix sonoxnax copepxurcst 90 % xaporuHa. Ilpn HaTpeBaHHH CBBIIIC
170°C onum paspymarorcsa. B ormrime oT XJIONMKOBOTO BOJOKHA MICPCTSHBIC BOIOKHA
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MCHCC CTOHKH K KHCIOTAM | Ooyiee CTOMKHM K memodyaM. LIepCTsaHOS BOIOKHO TpPH
BIIAYKHOCTH BO3AyXa 65 % WHTCHCHBHO MOTIOmMACT A0 15,5 % Biaru, mpu BIaKHOCTH
100 % - 34 % Bmaru. Ha mepCTaHy 0 TKaHb Pa3pyIIAKONIC ACHCTBYCT BOAA TCMIICPA-
Typo# cBbime 70°C | CepHAs, CONAHAS, A30THAS KUCIOTH KOHUICHTPALMCH pacTBOpa
6onee 5...7 %. Ilpu BO3ACHCTBHU BO3Ayxa Temmeparypor 80°C mepcTb CTaHOBHTCA
JKECTKOM M JIOMKOH. MexaHu4eckass MPOYHOCTh LICPCTSHOTO BOJOKHA HIDKE, YEM
XJIOITKOBOTO, OJJHAKO IIEPCTAHBIC BOJOKHA OOJICE MPUTOTHBI A1 H3TOTOBICHUS (DHITh-
TPOBAIBHBIX TKAHEH OJaroaaps OONbIICH YIPYTOCTH.

3HAYUTEIHHBIMA MPEHMYIIECTBAMH 00JIaNar0T (DHIBTPOBANIBHBIC TKAHU U3 HUM-
poHa u jagcana. HATPOHOBOE BOJIOKHO XapaKTEPH3YETCS MPOYHOCTHIO, 3IACTHIHO-
CTBIO, MAJIOH TUTPOCKONMIIHOCTHEO. [Tpn BIakHOCTH BO3yXa 65 % OHO MOTIOmACT U3
Bo3ayxa mumb 1 % Braru. HUTpOH HEOTpaHMYECHHO TOIT0 O3 3aMETHBIX MOCIICACTBHH
BblgepkuBacet Temmeparypy 120...130°C u orpanmicHHOe Bpemsa 180°C. Ilo cpase-
HHUIO C XJIOKOM HHTPOH B HECKOJIBKO Pa3 YCTOMUMBEE K KHCIOTaM, OPTaHHYCCKUM
pactBoputesiM. OH YCTOWYHMB TAKKE K ICHCTBHIO MHKPOOPTAHU3MOB, MOJTH. TKaHb W3
HUTPOHA HE MOJBEPTACTCS YCAIKE.

JlaBcaHOBOE BOJIOKHO O0OJAJACT MPOYHOCTHEO, YCTOHYHMBOCTHIO K HCTHPAHHIO H
TEMIIEPaType MPUMEPHO TAKHMH K€, KAK HUTPOHOBOC BOJOKHO, OTHAKO 00Jee yCTOH-
YHBO K XHMHYCCKHM pearcHTraM. JIaBcaHOBOE BOJOKHO 00/1amaeT ManoH THTPOCKO-
TMIMYHOCTBEO, YCTOMYUBO K ACHCTBHIO MUKPOOPTaHU3MOB.

OCHOBHOC JOCTOHHCTBO GOJIOKOH acbecma: OONANAr0OT BBICOKOH TEPMOCTOHKO-
CTBIO, HE 3ATHUBAKOT, CTOWKH IO OTHOIICHUIO K PACTBOpAM IIENOo4YeH U KUCIOT. ITpou-
HOCTH HECBCJIHMKA.

CmexnaHHoe 80J0KHO 00IAIACT BBHICOKOH TCPMOCTOMKOCTBIO, XHMHYCCKOH CTOH-
KOCTBIO, BBIICPKHBACT 3HAUMTEIBHBIC PA3pbIBHBIC HATPY3KH. CTEKIOTKAHU CTOMKH
mpu temriepaTtype 10 150...300°C. OursTpoBaNbHBIC CTEKIOTKAHH OOBIMHO H3TOTOB-
JIFOT W3 BOJIOKOH AuaMeTpoM 6...8 MKM. CTEKIOTKAaHH aNMPETHPYIOT - MOKPHIBAIOT
KPEMHHAOPTaHIMICCKAM COCIHHEHUEM - CHIIMKOHOM U Tpadurupytor. bnarogaps sro-
MY CPOK CIIyKOBI CTEKIOTKAHH YBCIHMINBACTCS.

QuIbTPOBAIBHBIC MATEPHAIBI MOTYT OBITH TKAHBIMH W HETKAHBIMH, 4 B 3aBHCH-
MOCTH OT COCTOSTHHSI TOBEPXHOCTH - BOPCOBAHHBIMH H TTIATKUMH.

[Tpu M3rOTOBICHUN HETKAHBIX MATEPHAJIOB M3 CHHTCTHUCCKHX BOJIOKOH CIEIIIC-
HHUC 3THX BOJIOKOH YCHJIMBAIOT, MPOOMBAS CIIOH BOJIOKOH CICIHAIBHBIMH WITIAMH U
MOJTy4as, TAKHM 00pa3oM, UTIIOMPOOUBHBIC MaTepHamsl. Bl 3THX JKE LENCH HCIIOb-
3VIOT CKJICHBAIONIHE JOOABKH U JP.

CompoTuBiICHHE HE3ATBUICHHBIX (DHIBTPOBANBHBIX TKAHCH IPH HATPY3KAX IO Ta-
3y (Bo3ayxy) 0,3...2 M*/(M*MHH) 0OBIMHO HAXOTUTCS B Mpeaenax 5...40 Ila.

Cpok Ciryk0bI (PHIBTPOBANBHBIX TKAHCH B 3aBHCHMOCTH OT VCIIOBHH JKCILTyaTa-
UM (BUA MBLTH, €€ KOHIECHTPANWS, TEMIEPATYpa, YPOBCHD IKCILIyaTALMH | JIP.) MO-
JKET COCTaBJLATh OT HECKOJIBKHUX MECSIIEB 10 HECKOIBKHUX JICT.

VAeIbHYIO BO3AYIIHYIO HATPY3KY TKAHH (CKOPOCTb (BHIBTPALEH), M /(M 1) NpH-
HAMAIOT B 3aBUCHMOCTH OT KOHICHTPALMH IHLIH B OYHINACMOM BO3AyXe (rase), BHAA
TKaHH (Ta0I. 3.3).

MHorue TKaHu U3rOTOBJISIIOT B BHJIE MOJOTEH (KYCKOB), M3 KOTOPBIX IIBKOT PyKa-
Ba. Jluamerp pykasoB 0ObraHO B mpeaenax 90...450 mm. umua 2,5...10m. OrHome-
HHUE JJIMHBI PYKaBa K €ro guaMerpy 15...20.
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Tabnuya 3.3 Pexomenoyemple Hazpy3Ki HA (QUIbMposaibibie MKanu, M3/(m2,4)

HavansHast 3anBIEHHOCTH BO3AyXa (B F/M3), 0

Txanb MEJTKOIUCTICPCHAS U OUCHb

KPYMHOJUCTIEPCHAA IbITb 2-H 1 N
MEJIKOAUCTIEPCHAS MBLTH 4-1 1

3-# rpymn 5-i rpynn
1 5 10 20 1 5 10 20
OuIbTp-CYKHO Neo 1 2 3 4 5 6 7 3

2

Cyxno Ull, TkaHb

LM, HUTPOR. 2B~ |1, 15120100 | 60-70 | 40-50 | 70-90 | 50-70 | 40-50 | 30-40
CaH, XJ10mIaTo0y-

MaxKHasg

CTeKIOTKaHb all-
MPETHPOBAHHAS

60-90 | 50-60 |40-50|30-50| 50-60 | 40-50 | 30-50 | 30-40

BenuumHBI BO3AYXOMPOHAUIIAEMOCTH XaPaKTCPH3YIOT a3POJUHAMUICCKAC CBONCT-
Ba TKaHEH B HE3ANbBUICHHOM COCTOSHHH. [0 Mepe 3ambUICHHS CONPOTHBICHUC TKAHH
HaupHaeT pactu. ECim He MPUHMMATh HUKAKUX MEP, OHO MOKET YBEIMUIHMBATBHCA 1O
BEIMYMHBI HAIOPA, PAa3BHBACMOTO BEHTHIATOPOM. JlanbHeWIiee HAKOIUICHWE IThIIH
MPUBEET K YMCHBIICHHUIO MOJAAYH BEHTHILATOPA. YacTh IMBLUIH MPH IOBBIICHHBIX TIc-
penasax JABJICHHS MOKET HMPOHUKHYTH B TOPHI MEKIAY HHUTAMH W "3a0WTh" TKaHB,
CACTAB e¢ HCMPUTOTHOH M1 (pumbTpoBaHua. Bo H30CKaHUE 3TOTO ABICHASA (DHIBTPHI
yepe3 OMpeieICHHOE BpeMs SKCILTyaTally ITOJBEPTaroT pereHepanun. [Ipoecc pere-
HEpaLWH SBIIETCI HEOTHEMIIEMOH YAaCThI0 TEXHOIOTUH (DHIBTpAIMU U pa3padaThiBa-
€TCs B IIPOCKTE HAPSAY C APYTHMH NAPaMETPaMH (DHIbTPAIHH.

3.2.2. PykaBnbie QmiIbLTphI

KoHCTpyKTHBHO THOKAS (QUIBTPYIOINAS IEPETOPOIKA BHIOIHICTCS B BHAC PyKa-
Ba, TIO3TOMY M ()HIBTPHI C THOKMMH (PUIBTPYIOIIMMH TEPETOPOIKAMHE MOIYUIIN HA-
3BAHAC «PYKABHBICY.

B HOpManbHO padoTaromuX pyKaBHBIX (DHIBTPAX KOHIIEHTPAIIKS IBIIIH HAa BBIXO/IC
W3 ammapata 0OBMHO He TpeBbImAcT 20 Mr/M. TIpH HCIOTB30BAHMH BHICOKOI(PEk-
THUBHBIX (DHMIIBTPOBAIBHBIX MATCPHUAJIOB M YIABINBAHUN BOJIOKHHCTBIX ITBLICH KOHIICH-
TPALMA HA BBIXOJE MOJKET CHIDKATHCA A0 | MI/M” M MeHee.

OO0muit BUI pyKaBHOTO (PHIBTPA TOKA3aH HA puC. 3.4.

Perenepaums (UIbTPOBANGHOH TKAHH PYKABOB IPOM3BOJUTCS IIYTEM Me-
XAHUYECKOTO HIIH a3POJUHAMUYECKOTO BO3JACHCTBHS HA (DIUIBTPOBAIBHYIO TKAHb C
LETBIO Pa3PYIICHUS U YIAICHH CI0S OCCBILICH IBLIH.

[Tpu BBIOOpE crroco0a pereHepanui UMEIOT 3HAUCHHUE BH TKAHU, KOHCTPYKIHSA
anmapara, XapaKTepHCTHKH IBUTH M TEXHOJIOTHIECCKOTO IPOIecca, APyTHe (PakTOPHL.

MexaHH4eCKOE BCTPAXHBAHUE MOKET BBIIONHATHCS HECKOJIBKHMH CIIOCOOAMHU.
Hecroiikue Ha W3rud TKaHH (HAPEMEP, U3 CTCKIOBOJIOKHA) PETCHEPUPYIOT OBICTPHIM
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MOKAYHBAHHEM U3 CTOPOHBI B CTOPOHY 0€3 H3MEHEHHS HATsDKCHUA. OUIBTPHI 13 Oomee
3MACTHYHBIX H HETOJICTBIX TKAHCH MOXKHO OTPAXUBATH, MPHUAABAA MATCPHAY BOJHO-
o0pasubie koncOaHud. [IIHpoko MCTONB3yeMbIe M1 00pabOTKH Ta30BBIX BBIOPOCOB
pyKaBHbIC (QHIBTPHI (aMmapaThl C BEPTHKATBHBIMH (DHIBTPYIONIMMH 3JICMCHTAMH B
BHAC TKAHCBBIX pyKaBOB) BCTPAXUBAKOT BOJ'IHOO6p33HI>IM U3MCHCHHCM HATSIKCHHA
TKAHH, NMOAHHUMAA H OIyCKasd BBCPX PYyKaBa. BoapmuHCTBO BCTPAXUBAKOIIHAX YCT-
POUCTB CHAOKACTCA 3MCKTponpuBoAoM. MHOTIA BCTPAXHBAHHC KOMOHHHPYIOT C TPO-
JYBKOH TKAHEH.

IJ

Puc. 34. Py-
xaguwiti puremp: 1
— Kopnyc ; 2 —
Qunvmpyrowue
pykasa; 3 — KoJ-
JEKMOp  CoHCAMO20
8030yxa; 4 — cbop-
HUK 1B,

4
1 I

B psaae pykaBHbIX (QuibTpoB pereHepanus (HIbTPOBATGHON TKAHH OCYIICCTBILI-
eTcst IMyTeM 0OpaTHOH CTPYHHOH M MMITYIbCHOH IMPOIYBKH PYKABOB.

OOpaTHOH MPOAYBKOH PETCHEPUPYIOT TKAHHM TIPH VIIABINBAHUH JIETKOCOpachIBac-
MBIX TIbUICH. [ 3TOr0 M3MEHSIOT HAMPABJICHHE AyThs, MOAABAS HA PETCHEPALIMIO
CBSKMH WM OYHINCHHBIA BO3AyX. Ilocae HUI BAPHAHT MPESANOUYTHTEIBHEH, TaK KAK
HE YBEIMYMBACTCS KOIMYECTBO BO3AyXa B cucTeMe. {11 BBITOTHEHMST 0OpaTHOH mpo-
JYBKH (DHIBTP MOKET OTKIIOYATHCS IMOCCKIMOHHO WM IOIHOCTHIO. Pacxon Bo3myxa
Ha 0OPaTHYIO MPOIYBKY NMPHHUMAIOT 10 10% OT KOMMYecTBa OYMIIAEMOTO Ta3a.

IIpu OTIOXKEHMAX MBUIM HA BHYTPCHHEH MOBEPXHOCTH PYKABOB OCYIIECCTBILIOT
CTPYHHYIO HPOYBKY, II01aBas BO3AYX M3 HICTH KOJBLEBOH TPYOKH-KapETKH, OAEBac-
MOH Ha PYKaB M MEICHHO ABIKYIIEHCA BAOMB HEro (puc. 3.5). B momocTs kojabna
MOAAETCA BO3AYX OT BHICOKOHATIOPHOTO BEHTHIIITOPA WM BO3AYXOAYBKH II0 THOKOMY
muiaHTy. Bo3ayx mcTekaeT u3 Koibla uepes memb. CIoi OCeBIICH MBLTH Pa3pymacTcs
B PE3YJBTATE BO3JACHCTBHS HA HETO MEPEMEHIAOIIETOCS KOJBIA M BBIIYBAHWS IBLIH
CTPyCH BO3IyXa, BHITCKAIOMICH H3 KObHa co ckopocThio 10...30 m/c. TTeute magact B
OyHEKED.

2T0 HaHOOJICC MOMIHBIA CIIOCO0 PETCHEPAINH, TO3BOIIOIINH BRIAYTH JAKE YaC-
THIIBI TIBUTH, 3aCTPSBINNC B MPOCTPAHCTBE MEKAY HUTKaMu. [losromy GuiasTpsl, 000-
PYAOBAHHBIC KAPETKAMH CTPYHHOH IPOXYBKH, MOTYT paboTaTh C MOBBIICHHBIMH HA-
Ipy3KaMu U nepenajaMu JapiacHus. Hemocratku CTpyHHON MPOAYBKH 3aKIIOUYAIOTCS B
CIIOKHOCTH YCTPOWCTBA TICPEMCHICHHUS KAPETKH W WCTHPAHWH CHO TOJICTHIX (DHIIBT-
PYIOIINX MAaTEpPHATIOB-BOMIOKOB, ()ETPOB, [UII KOTOPHIX B OCHOBHOM CTpPYHHAs IIpo-
JIyBKAa M HCTIOTB3YCTCS.
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Puc. 3.5. Cxema obpamuoii cmpyiiHoii
npooyexu pykasnozo gurempa: 1 — pykag; 2
— KOJbYO CO Uevio U nampyoKom Ona noo-
8004 CHCAMO20 8030YXA.

Jpyras pa3sHOBHIHOCTb BBLTYBAHUS MBUIH - HMITYJIbCHAS PETCHEPALMA - HCIONb-
3yeTCsl B PYKABHBIX (DMIBTPAX IPH CXEME IOJAYH 3arpA3HCHHOTO BO3IyXa CHAPYKH
BHYTPb PYKABA U OTJIOKCHUAX MBIIH HA €r0 BHEIIHEH MOBEPXHOCTH (pHC. 3.6). ITpn
HMIYJIbCHOH MPOIYBKE CTPYA CKATOrO BO3AYyXa, HCXOMAINAA M3 COIUIA PACHpEeaciH-
TEIBHOM TPYOBL, OACACHIBACT OUHMINCHHBIH Ta3 (BO3AYX) M MOCTYMACT B pykas. [lox
BO3/ICHCTBHEM H30BITOYHOTO JABICHHUS PYKAB Pa3AyBacTCs, MPOUCXOAUT PAa3pYIICHHC
CJIOS OCCBINCH MBUIH M €€ BHIITA/ICHHUE B OYHKEP.

Kpome 3¢dexra npoayBku mMyIbCHPYIOIINHA ITOTOK OKA3bIBACT M MEXaHHICCKOC
BCTpsAXHBaroIee Ackicrere. UMIyILCHYIO PETCHEPALHIO BBITOIHIOT 0€3 OTKIFOUCHHS
cekuit. YToOBI HEC MPOUCXOAMIO CITUIIKOM HHTCHCHBHOHW PCTCHCPALHH C VAAICHHCM
OCTATOYHOTO PABHOBCCHOTO KOJTMYCCTBA NMBUTH (YTO MPHBCIACT K OONBINONH BETHUIMHC
MPOCKOKA B HAYAJBHBIA MEpHOA paboThl (PHIBTPA IOCIEC PETCHEPALMH), BAPHUPYIOT
JABICHUE CKATOTO BO3AYXA, MPOAOKATEILHOCTh U YACTOTY MMITYIbCOB. IIpoaomku-
TeapHOCTh uMIyasca 0,1...0,2 ¢, yactora - 10 HMIyIbCOB B MUHYTY, JABJICHUE CiKa-
Toro Bo3ayxa 500...600 k[la. Pacxox cxkaroro Bo3myxa cocraemier 0,1...0,2 % ot
KOJIMYECTBA OYUILICHHOTO ra3a (BO3AyXxa).

TunugHBIM PYKaBHBIM (DIIIBTPOM C MEXAHHMYECKOM pereHepanuedi m oOpaTHOH
nmpoxyBKoii sBIAcTCA ['4-BOM (DPB). U3roToBIMOTCA YeTHIpEe THIOpa3Mepa QHUiIbTpa
©B: ©B-30, ©B-45, ®B-60, ®B-90. ®uasTpyromas NOBEPXHOCTb COOTBETCTBEHHO
30, 45, 60, 90 M.

Texumiaeckue maunbie (usrpa ['4-bOM npuseacus! B Tadn. 3.4. OunbTp n30-
OpackeH Ha puc. 3.7.
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Puc. 3.6. Kapxacuwiii pyxaeHuwlii

Qunvmp ¢ uMnYILCHOL npooyexoil: 1 —
coieHouoHvIll Kianau, 2 — mpyba ons
88004 cocamozo 8o30yxa; 3 -conno; 4
— cmpys cacamozo 8os0yxa; 5 — npu-
Oop  ABMOMAMUYECKO20 YNPAgTeHUs
peeenepayueti;, 6 — pykas, 7 — Kapkac,
8 — bynxep.

Tabnuya 3.4 Xapaxmepucmuxa qbuﬂbmboe OB (1'4-16DM)

IMoxazaremmn ®B-30 ®B-45 OB-60 ®B-90
Hoseg)xnocn, (pUITBTPOBATBHON TKA- 30 45 60 90
HU, M
Yucno cexkumit 2 3 4 6
YHucmo pykaBos 36 54 72 108

Marepuan pykaBoB

CyxHO (pmisTpoBabHOS Ne 2, HUTPOH, TABCAH

HOM
Pasmepsl pykaBoB, MM: 135
FHAMCTD 2090
JUTHHA
ComporusicHue puastpa, [1a, He

450

bonee
IMeprox MEKIY BCTPAXHUBAHACM CCK- 34
IUH, MHH
MOMmHOCTS 3MEKTPoABUTaTENs], KBT 0,6 1,1
Uacrora BpamecHus, 00/MHH 1350 1400
Macca, kr 900 1210 1460 2000

41




Jeraod ourwiows
E 1 doadyna s

L

1#:

JIF
JISE
' Z75¥

PR RPN
[ 2 e
L T
e
Puc. 3.7. Pyxasnuiii punemp ecacvisarowuii muna @B (I'4-16DOM): 1 — xnanan-

Hble KOpoOKU O 8bIx00a 6030yxa; 2 — wikag) memannuveckuti; 3 — pykasa; 4 — céop-
HUK nuliy; 5 — afekmpodogueamens, 6 — 8X0OHOI nampy6ox.

L
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B (umpTpe mpemycMOTpeHA percHEpannsa PYKAaBOB ucpes 3,5 MHH HPOJOJLKH-
TeIpHOCTRIO 30 ¢. PercHepamms OCYIICCTBIACTCA BCTPAXHBAHHCM H OOpPATHOHM Tpo-
JYBKOH M MMPOU3BOAUTCS MMOCCKIIHOHHO.

Bo Bpemst pereHepaniy C IMOMOINBEO PHIYAKHO-KYJAYKOBOTO MEXaHH3Ma 3aKpbI-
BAeTCsl KJIAIIAH, YCTAHOBJICHHBIM HA BBIXOJC OYHINECHHOTO BO3IyXd, W OTKPHIBACTCA
KJIaTaH HAa BXOJE IMPOAYBOYHOTO BO3AyXa CHApY>ku. Hapy)KHBIH BO3AYyX HOCTYNAeT B
PETCHEPUPYEMYIO CEKIMIO M MPOXOJWT TKAHb B HATIPABJICHHHU, 0OPAaTHOM padoueMmy.
ITpu 3TOM CHO¥ IMBLTH, OCEBINHMH HA BHYTPEHHEH MOBEPXHOCTH TKaHH, omanaet. OmHO-
BPEMEHHO C MOMOMIBIO0 PHIYAKHO-KYJIQYKOBOTO MEXAaHM3Ma IPOMCXOJUT BCTPSIXHBA-
HHUC PYKaBoB. B pe3yibTate MpOAYyBKH M BCTPSIXHUBAHWS ITbLIb, OCCBINASI HA PYKABaX,
mazaeT B OYHKEP, U3 KOTOPOTO YIAISCTCS IMHEKOM.

3areM pereHepHpyeMast CeKIUS BKIIFOYACTCS B pabOTy M HAMHHACTCS PETCHEPALI
CACAYIOLICH CEKLUMHU U T.J.

B Hacrosmee BpeMs BBITYCKACTCSI M IKCIUTYAaTUPYETCS MHOMKECTBO Pa3HOOOPas-
HBIX KOHCTPYKIHMH TKaHEBBIX (QuiabTpos. 1o (opMe QUIbTPOBANBHBIX 3JIEMEHTOB H
TKAHEH OHH MOTYT OBITh PYKABHBIC H IUTOCKHE (ITOJOTHIHBIC), IO BHIY OIOPHBIX YCT-
POMCTB - KapKacHbIC, PAMHBIE H T.J., 10 HAJTHYHIO KOPIyca  ero (jopMme - IUIHHIPH-
YCCKHE, MPAMOYTOIBHBIC, OTKPBITHIC (OCCKAMCPHEIC), IO YHCIY CCKIUI OJHO- H MHO-
TOCEKIHOHHbIC. DHIBTPHI MOTYT TAKKE PA3THUATHCS IO CIIOCOOY PETCHEPALNH H PSITY
JpyruX mpm3HakoB. OMHO3HAYHBIX WM HAYYHO OOOCHOBAHHBIX KPHTEPHEB BHIOOpPA
THna (puibTpa Cpenu 3TOr0 MHOTO0Opa3Ws KOHCTPYKUHUH HET. PeKOMEHmyerTcs, Imo
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BO3MO)KHOCTH, HCIIOJIb30BaTh (PHUIBTPBI, pa3pabOTaHHBIC IS COOTBETCTBYIOIIUX OT-
pacieil MPOMBIIIJICHHOCTH.

KpaTtkue cBenacHHA 0 XapaKTEPUCTHKAX OTCYECTBEHHBIX KOHCTPYKIHH PYKABHBIX
(pUIBTPOB, MIPUBEICHHBIC JANEe B TEKCTE W Tabu. 3.5, MOTYT OKa3aTh OMPEICICHHYIO
NIOMOIIb B OPUCHTALIMH CPCAN MHOKCCTBA THIIOB ANIIApPATOB H OBITh TIOJIC3HBIMH B
Ka4eCTBE NICPBOHAYAIHOW HH(DOPMALIHH.

Tabnuya 3.5. Texnuueckue XapaxmepucmuKy pyKagHulx Quibmpos

Mapka ¢uib- | IItomans Komuuectpo | Kommuectso | Jlnamerp | BeicoTa IIpomycknast cro-
Tpa ¢$uIbTpyromel | ceKUui, MT. | pykaBoB B | pykaBa, |pyKaBa,M |COGHOCTS,
MOBEPXHOCTH, CeKITHH, IT. | MM M’/c/conpoTHBIIeHHE,
M Ila
OP-6I1 18 1 6 390 2,5 1/500...1000
OT-2M 20 1 12 300 1.8 2,5/600
OTHC-4M 12,4 1 4 386 2,6 -/490
OTHC-8M 24,8 2 4 386 2,0 -/490
OTHC-12M 37,2 3 4 386 2,6 -/490
ITA-3804 4140 3 - - - 5,6/-
oPY 2,5...50 1..4 14;28;42;56 | 125 0,9:1;2:2,5 | /1500
OPB-20 20 2 32 130 1,63 -
OPH-30 30 2 48 130 1,63 -
OP-250 281 4 288 135 2,3 -/1000...2000
CMII-101A | 50;55;110; 2 36 200 2,2:2,45; | -/1900
115,205 4,9:5,1:9.1
Por 112;168; 4;6;8;10 56;84;112; 220 3,1 -
224;280 140
YPOM 1610;2300 14;20 588;840 220 4,063 -/700...1500
I'4-16OM 30;45;60;90 2;3:4:6 36;54;72;108 | 135 2,09 /1300
I'4-2BOM 60;90 46 72;108 135 2,09 /1300
OP-518 (650) | 518 (650) 6 72 (90) 127 3 2,5...3,33/ 1600
OP-5000 5000 8 504 127 3,09 -/1500...2000
OPZ10-6500 | 6500 10 212 130 7,85 -
©OPO-2400-1 | 2400 8 42 200 8 >14/2000
OPO-6000-2 | 6000 10 54 300 10 >14/2000
OPO-20300-3 | 20300 10 216 300 10 >14/2000
POOCII 1,9...136 - 2..24 - 1...6 0,17...11,4/ 2000
POCII-II 370 4 22 300 4.8 -
POCII-1580 | 1580 20 24 - - 1o 130/-
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OPKH-30 30 1 36 135 2 -/2000
OPKH-B-30 |30 1 36 135 2 -/2000
OPKH-60 60 2 36 135 2 -/2000
OPKH-B-60 |60 2 36 135 2 -/2000
OPKH-90 90 3 36 135 2 -/2000
OPKH-B-90 |90 3 36 135 2 -/2000
OPKH-180 180 4 36 135 3 -/2000
OPKH-360 360 8 36 135 3 -/2000
OPKJIM-550 | 550 6 36 135 6 -/2800
OPKJIN 720 8 36 135 6 -/2800
OPKJIM-1100 | 1100 12 36 135 6 -/2800

«®@umpTpsr OP-6I1, ®T-2M, ®THC-M npeaHa3HAYCHBI I OYHCTKH ACTIHPATIIH-
OHHOTO BO3AyXa OT BOJIOKHUCTOH MBUIM TEKCTHIBHBIX M IPYTHX MPSANPHATHH JTETKOH
MPOMBINIICHHOCTH. PereHepaisa pykaBoB MPOU3BOIUTCA MOCPEACTBOM BCTPAXUBAHUSA
PYYHBIM HWJIH MEXAHW3HPOBAHHBIM CHOCOOAMH. YICTBHBIC TA30BBIC HATPY3KH LA
duasTpos OP-6I1, ®T-2M u ®THC-M cocrasmsmor 0,056, 0.1 1 0,057 Mm>/(M°c) cooT-
BETCTBCHHO.

B xuMu4eckol M HCPTCXUMHICCKOH TCXHOIOTHH HAHOOIBIICS PACIPOCTPAHCHUC
TOYIHITH PYKaBHBIC PrbTpsl cieayrommx Tumos; ®PKU, ®PK/I, ©PO, OPY, ©OP,
I'Y-b®M, ®POC. Kaxaprit n3 THIIOB HMECT, KAK MPABHJIO, HCCKOIBKO THIIOPA3MCPOB.
W3 ykazaHHOI cepum MOXXHO TOZ00PaTh (HIBTP C MOBEPXHOCTHIO (PHIBTPOBAHUS OT
HECKOJIBKMX KBAJPATHBIX METPOB J0 HECKOJBKHUX THICSY KBAJPATHBIX METPOB, CIO-
COOHBIX padOTaTh MPH TEMIIEPATYPAX OT HECKOJIBKHUX JCCATKOB rpaaycos 10 500°C.

OumbsTper OP-6I1, ®T-2M, ®THC-M mnpenHazHAYCHBI A1 OYHCTKH ACTIHPATIIH-
OHHOTO BO3AyXa OT BOJIOKHUCTOH MBUIM TEKCTHIBHBIX M IPYTHX MPSANPHATHH JTETKOH
MPOMBINIICHHOCTH. PereHepaisa pykaBoB MPOU3BOIUTCA MOCPEACTBOM BCTPAXUBAHUSA
PYYHBIM HWJIH MEXAHW3HPOBAHHBIM CHOCOOAMH. YICTBHBIC TA30BBIC HATPY3KH LA
duasTpos OP-6I1, ®T-2M u ®THC-M cocrasmsmor 0,056, 0.1 1 0,057 Mm>/(M°c) cooT-
BETCTBCHHO.

OumsTp L{A-3804 mpeHa3HAYEH A7 yIABIMBAHMSA acOECTOBOM mbLH. Perenepa-
IS PYKABOB IIPOM3BOANTCS] MEXaHIICCKUM BCTPSIXUBAHUCM.

QunbTper PPY pa3zpaboTaHbl A CHCTEM aCIHPAIMH B3PBHIBOOIIACHBIX XHMHC-
ckux mpou3BoACTB, OPB-20 u ®PH-30 - amt pa3siIH4HBIX TEXHOIOTHYECKUX MPOLEC-
COB XMMHYECKHUX MPOU3BOACTB, OP-250 - 11 acnupalmOHHBIX CUCTEM CAXKEBBIX MPO-
H3BOJCTB W MPEANPIATHH IO TMPOM3BOACTBY MUHEPAIbHBIX ymoOpenmit; CMLI - s
TEXHOJIOTHYECKHX MPOLECCOB MPeANPUATHI cTpoiMaTepuanos, POI' u YPOM - nna
MPEANpUATHH UBETHOH MeTamtypruu, ['4-bOM (paree -OB) - A14 npeInpuATHH MH-
IIEBOM MPOMBIIICHHOCTH. Perenepanysa Mpon3BOANTCH MEXAHUUECKUM BCTPAXHBAHU-
€M M OJHOBPEMCHHOH OOpaTHON MOCEKUMOHHOH mpomyskoH. [IpmBoa cucrem BCTpSI-
XHBaHHUS 3JICKTPOMEXaHWICCKUH, 32 MCKMoUcHHEM (prunbTpos YPOM c maeBMOTIpH-
BOJOM. YIeNBHBIC Ta30BbIe HATPY3KH M1 (uasTpoB PPV coctasmror: 0,02 M/ (M°C),
VYPOM — (0,012...0,02) m’/(m°c), T4 — BOM — (0,025...0,033) m>/(M7C).
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OusTpe1 OP-518, OP-650,OP-5000,OP10-6500 CO CTCKIOTKAHAMH HCIIOJNB3Y-
FOTCSI 1711 OYMCTKH B3PHIBOOMACHBIX TA30BBIX CMeced ¢ temmeparypor 1o 240°C or
caxm. HXx pereHepammro OCYIICCTBIIAIOT OOpPATHOH TOCCKIMOHHON IPOAYBKOM.
YaensHas Harpy3ka s Guibtpo OP-518 m ®P-650 cocrasmaer (0,004...0,005)
M/(v7c), ans pumsTpa PP-5000 — (0,005...0,006) M/(M7C).

®unpTps GPO HMEIOT MPOIYCKHYIO CIIOCOOHOCTH Goree 14 M/c | 3 THIOpa3Me-
pa. @UIBTPHI CHAPSHKAFOTCS JIABCAHOBBIMH WM CTEKIOTKAHAMH M MPEIHA3HAYCHBI I
VJIABIMBAHKA NBUICH M BO3TOHOB M3 TA30BBIX BHIOPOCOB METAIYPTUUECKUX M MAIIH-
HOCTPOUTEIbHBIX MPEANPHATHH NpH Temmeparypax 10 230°C. Pereneparmst ocymecT-
BIICTCA OOpaTHOM NPOXYBKOW. YICHAbHAA HATPY3KA i1 JABCAHOBOH TKAHH
(0,008...0,015) m*/(m°c), ams crexmoTkan (0,005...0,008) m/(M7¢).

OunbTpsl THHAa POOCTI, POCII-U, POCTI-1580 pa3paboTans! I yIaBIHBAHUS
BO3TOHOB CBHHIIA M APYTHX TSDKEJBIX METAJIOB HA IMPEANPHATHAX OBETHOH METAl-
JYprud NpHU KOHLCHTPALWMHU 3arps3HUTENCH Ha Bxoae mopsaka (500... 1000) MI/AE,
KOHeUHbIC KOHICHTPALMH HAXOAATCA B TPEICTAX HECKOTBKHX MI/M’. DHIBTPHI CHA-
PSDKAIOTCSL IBYXCIOHHBIM JTaBCAHOM, 00OpPYJOBAaHBI CHCTEMOH CTPYWHOW NMPOTYBKH H
PpadoTaroT C YACTHHBIME HATpy3kamu 10 0,08 M>/(m°c) ams TorkuX u 0,15 M/(M7C) as
TPyOBIX MBLICH.

OuneTpel 00mero HazHaueHHs tuna ®PKU paspadoranst HUMOI a3. Perenepa-
U (UIBTPOBATPHOH TKAHH MPOM3BOIUTCA OC3 OTKIFOUCHHUSA CCKUMH (DHIBTpa HM-
IyJIbCHOM BEPXHEH MOJa4Yei BHYTPb PYKABOB C:KAaTOro BO3AyXa ¢ AaBiacHueM 0,3 uimu
0,6 MIa. OUIBTPYOIUI MATEPHAT - JABCAH MM BOMIOKH H3 CHHTCTHYECKHX BOIO-
KOH. VienmpHas rasoBas Harpy3ka mas Quastpo ®PKU cocrasmaer 0,03 M/(Mc).
Ounstpel ®PKH-B 1 ®PKH-H-B, npegHazHaueHHBIE AT YIABIMBAHUA 3ICKTPH-
3VIOIIUXCS TBIICH, MMCIOT TAKWE JKE XapaKTCPUCTHKH, Kak H GpuiasTpsl @PPKH coot-
percTBytonmx Tunopasmepos. Ouaptper ®PK/IU ormaarorcst or gunbsrpos ®PKU
Oompiueii MHOH pykaBoB. [103TOMY B HHX NPEAYCMOTPEHA ABYXCTOPOHHS HM-
IyJIbCHAS TIPOAYBKA C YCTAHOBKOM JOIOIHHUTEIBHBIX COILI U MOAAYH CXKATOTO BO3-
JyXa B HIDKHCH YaCTH KaXKIOTO PYKABa. YJENbHAs Ta30Basl HATPY3KAa A1 (PHIBTPOB
®PJIKU cocrasiser 0,027 a/(M°c).

OpueHTHPOBOYHbBIC 3HAYCHHST KOI(DPUIHUCHTOB OYMCTKH HEKOTOPHIX BHIOB BBI-
Opocos B PYKaBHBIX (umpTpax TIPUBEICHBI B TadmL 3.6».
[https://echemistry.ru/assets/files/books/ckologiyva/skrubbery . pdf]

Tabruya 3.6. DehhexmusHocms OUUCIKY MUY 8 PYKASHBIX (DUIbMPax

Copmepxa- Vaens-
Koueunasa Crioco6
TIporece Ipon3BoACTBa UK 00OPYIOBAHEE, BELE- HHUE YaCTHUI] CremneHb Hag
KOHIIEHTPA- o perene-
JETEOIEE AUCIIEPCHBIC 3arPA3HUTEIN MeHee 5 s % OUHUCTKH % aLII/II/I* Harpyska,
MKM, MI/M o P w/(vec)
IlepepaGoTka aTFOMHUHUEBOH Py - 3 - B 0,041
Menas pya:
Torpyska 30 13 98,15 - -
pasrpyska 67 18 86,47 B 0,015
M3METTbUCHUC 2 6 99,75 B 0,015
IlepepaGoTka kele3HOH pyAbl: pasrpy3ka
BaroHETOK BTOPHYHOE H©  TPETUYHOE
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JipoOIieHue - 33 - - -
TPAHCIIOPT TOHKOU3MEIBUEHHOU Py Ibl - 4 99,69 - -
IIpon3BoacTBO M3BECTHIKA:

TIEPBUYHOE U3MENbUYCHUE - 6 - n 0,028
CHUTa MIEPBUYHOTIO U3MEIbYCHHUS - 6 - n 0,035
TPaHCIIOPTUPOBKA - 2 - n 0,035
o0/IMpKa U MOIIOTKOBAsI MEJIbHUITA - 2 99,84 B 0,012
BTOPUYHOE U3MEIbUCHHE - 4 - B 0,011
CUTa BTOPUYHOI'O U3MENLUECHUS - 1 - n 0,026
KaITMOpOBOYHOE CUTO - 2 - B 0,010
TlepepaGoTka 30mOTOI PYIBI, pereHepa- 12 21 7 95.88 u 0.046
YIS Ha CKIIagax

JlpoGiteHue 1oneBoro niara - 5 99,92 O 0,015
CTeKI0IIaBHILHEIC TICHH:

coJ/ia, M3BECTHSK - 11 72 O 0,003
€oJIa, CBUHEIT, COPOCHIIUKAT - 9 94,80 B/O | 0,003
IIpon3BOACTBO CTEKITOBOIOKHA!

GOPOCIITHKATHOTO - 15 - B/O | 0,004
COJIOM3BECTKOBOOOPOCHIMKATHOT O - 59 - B/O 0,003
IIpuroroBneHue omok:

BOJSIHAS MEILHALIA 92 3 99,71 O 0,026
MenbHuIa PatiMona - 2 99,96 O 0,030
OIEeKTPOIUIaBUIIbHAS TIeYb 40...65 2 98,67 B 0,016
IIpombInTIeHHBIE KOTENBHBIE - 37 93,15 O 0,025
OTonMTeNbHBIE KOTCTBHEIC:

TBIIEBUTHOE CXKUTAHUE 23...65 2 99,92 O 0,010
MEXaHMUYECKOE CITOCBOE CXKUTAHUE 5...60 4 99,80 B/O | 0,015
Mycopocxurarenu 20...65 0,7 99,86 O 0,015

[Ipumeuanue: B - ecmpaxusanue, H - umnynvcretd, O - 0bpamuas npooyexa.

3.3. 3epaucTnie GUILTPHI

3epHHUCTRIC (PHABTPHI HCHOB3YIOT B TA300YHCTKE MPH HCBO3MOKHOCTH TPHUMCHC-
HHA TKAHCBBIX H3-3a BEICOKOH TEMIICPATYPHI CPCABL. 3epHI/ICTI>Ie (I)I/IJ'IBTpBI HaAXOO4AT BCC
00Jj1ce MIUPOKOC MPHMCHCHHAC B MHPS MPH 00PabOTKE 3aNBUICHHBIX BHIOPOCOB MPOH3-
BOACTBA CTPOUTCIBHBIX MATCPHUAJIOB, HpeI[HpI/I}ITI/Iﬁ XHMHYCCKOH TPOMBINIICHHOCTH,
TIPH MOXYYCHUH PEAKHX METAUIOB M B JPYTUX TEXHOIOTHUYECKHX mponeccax. OmHako
IO CPAaBHCHUIO C TKAHCBBIMHM (DPHIBTpAMH OHH MMCIOT MCHBIICE PACIPOCTPAHCHHC.
HepCHeKTI/IBHBIM HAampaBJICHUCM MOYKHO CUHTATH HCIOJB30BAHHUC 3CPHUCTBIX (I)I/IJ'IBT-
POB U1 OTHOBPEMCHHOTO YJIABIHBAHUA AUCIICPCHBIX H Ta3000pa3HBIX MpHMECEH ra-
30BBIX BEIOPOCOB.

«DUABTPYIOMHH CIOH B 3¢PHUCTHIX (PHIBTPAX 00pa30BaH 3CPHAMH CHCPHICCKOH
mm Apyroi gopmel. MOTYT HCHOIB30BAaThCA NPH BBICOKHX TEMIEpaTrypax — 10
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500...800°C, B yCIOBHSX BO3ACHCTBHSI arpecCHBHOM CpPEAbl. 3EPHHCTHIC (DHIBTPBHI
PacIpOCTPaHEHBI 3HAYATEIHHO MCHBIIE, YeM TKAaHEBbIC (PUibTphl. Pazmiyaror HackIm-
HBIC 3CPHUCTHIC (DMIBTPHI, B KOTOPBHIX 3JEMEHTH (PHIBTPYIOIIETO CIOS HE CBA3AHBI
JKECTKO APYT C APYTOM, M SKECTKHE 3CPHHCTBIC (DHIBTPHL, B KOTOPBIX 3TH 3JICMCHTHI
MPOYHO CBA3AaHBI MEXKIY COOOH IMyTeM CIEKAHWS, MPECCOBAHMS, CKICHBAHUI U 00pa-
3VFOT MPOYHYFO HETIOABIKHYIO CHCTEMY.

3epHHUCTBIC YKECTKUE (PHIBTPHI KEPAMHUYCCKUE, METAJUIOKEPAMHUYCCKHUE W APYIHE
00J1a1aF0T 3HAYUTEIHHONH YCTOMYHBOCTHIO K BHICOKOH TEMIIEpaType, KOPPO3HH, MEXa-
HHMECKHM Harpy3kaM. MX HEemoCTaTok - BBICOKAs CTOMMOCTH, OONBINOE THAPABINIC-
CKOE COTPOTHBIICHHUE, TPYAHOCTh PETCHEPALIHH.

B nHacaake HACHIMHBIX (DHIIBTPOB HCIIONB3YIOT MCCOK, TPABHH, IUIAK, APOOIICHEIC
TOPHBIC TOPOJBI, KOKC, KPOLIKY PE3HHBI, IUIACTMACC, TpaduTa M APYTHUE MATCPHAIIBI B
3aBHCHMOCTH OT TpeOyeMOH YCTOHYHBOCTH K BO3ACHCTBHIO TCMIICPATYPBI, XHMHYC-
CKHUX BCIICCTB.

Kak m TKRaHeBbIC (DWIIBTPHI, 3CPHUCTHIC HACBHIMTHBIC (DPHUIBTPHI HY)KIAFOTCSI B Pere-
Hepaumu. Hambounsmee pacnpocTpaHeHHE MOIYYHIH CICAYIOMHNE CIIOCOOBI OUHCTKH
(PUIBTPYIOIIETO CIIOS: MMITYJIBCHOM MPOAYBKOH C MEPHOIMUCCKAM IBIKCHHEM CIOSL,
00paTHOH MPOAYBKOH H BOPOIICHHCM (PBIXJICHHCM), 00OpaTHOH MPOAYBKOH U BHOPOB-
CTPSIXHBAHUCM, YAAJICHHUEM JJOOOBOTO CIIOS 3EPCH.

Perenepanmst OCyIIECTBIBIETCS IYTEM PBHIXJICHHS CIIOSI BPYYHYIO MM MEXaHHIC-
CKH, TPOMBIBKH BOJOH, 3aMEHBI CJIOS.

3epHUCTBIA (PHIBTP MOKET OBITH EIMHCTBEHHON CTYIICHBIO B YCTAHOBKE HIIH TIEp-
BOW CTyIeHbIO mepex Oomee 3(pdexTnBHBIM (QHIBTPOM, HANpHMEDP C MaTEpHANIAMHU
OI1

B 3epHuHCTOM TpaBHitHOM (UIBTPE A YIABIMBAHUS IBLICH C HamMIHEeM adpa-
3WBHBIX YACTHUIl W arPECCHBHBIX TA30B OT APOOHIOK, TPOXOTOB, CYIIHIOK, MCJBHHIL,
TPAHCTIOPTHPYIOIIUX YCTPOHCTB NMPEANPHATHII MO MPOM3BOICTBY IICMEHTA, H3BECTH,
runca, (ocopHBIX YAOOpCHWH W Op. VACAbHASA HArpy3Ka HA (DHIBTP COCTABIACT
17...50 M/(xu), comporuBiicHue (QuasTpa - B mpeaenax 0,5...1,5 xl[la. 3ppexrus-
HOCTh OYHCTKH - 10 99.8 Yo».
[https://echemistry.ru/assets/files/books/ckologiyva/skrubbery . pdf]

XapaKkTepUCTHKH HEKOTOPHIX THIOB (PUIBTPOB C 3CPHHUCTHIM CIIOEM, HAIICIIINX
MPUMCHEHHE B ITPOMBIIUICHHOCTH, IPUBEACHHI B Tadmn. 3.7, 3.8.

Tabnuya 3.7. Texnuueckue xapaxmepucmuxu 3eprucmolx guiompos muna 30

INoxkazaremn 30-4M | 30-5M | 30-6M 3D-8 3®-10
IMpomyckrasg cnocobuocTs, M/c | 2,5...5 | 5...10 | 10...40 | 10...150 | 10...30
IMnomanas puTeTparm, M 2.4 4.8 8...31 8...120 16...37
Uwmcno cerumit 2.4 2...6 2...8 2...30 6...37
Uncno GuabTPYROIMAX CIIOCB 3 3 3 3 2
IIpoaoKUTENBHOCTD 40...60 | 40...60 | 40...60 | 40...60 10...15
(unsTpanun/pereneparmn, MuH | 2...4 2.4 2.4 2.4 0,5...1
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MakcumanbHas H321‘{aJ'II>Ha}I 3a- 20 20 20 20 5
MBIJICHHOCTD, T/M

Hanonnurens I'paBuit kpynmHOCTHIO 3...10 MM
MakcumanbHas TEMIEPaTypa,

K 673

I'uapaBIM4eCcKOE COMPOTUBIIC- 600 1500

uue, [1a

Crencub ouncTkH, % 95...99

Macca, T1:

C HATIOJTHUTEIEM 25..5145..9 1] 9...14 14...180 | 15...34
0¢3 HATIOJTHUTEITA 1,5.3 | 25..5 | 5..10 | 10...130 | 10...20
Crocod pereneparmun OOparHas npoayBKa

Tabmuya 3.8. Texnuueckas xapaxmepucmuxa 2pasuiinbix (Quibmpos yurioHos

muna OI'IIH

TlokaszaTenu OI'lH-120 ®I'TIH-30
[Mnomanas GUIBTPOBATEHON MOBCPXHOCTH, M 124 28.8
VaeasHas HArpy3Ka, M/ (M>-C) 0,25...0,33
T'uapaBmuyeckoe comporusicHue, [1a 1800...2200 1600...2000
MakcumanbHas Temneparypa, K 673

Hanoxaurenas

I'paBuit kpymHOCTEIO 2...4 MM

MaxkcuManbpHas HauaaIbHAs 3aIBbUICHHOCTD,

/™ 30

Umncao 31¢MEHTOB B aNmapaTe 10 4
JuaMeTp QUIBTPYIOIIETO 37ICMCHTA, MM 2600 2160
Tun nukiIoHa LH-15Y 11H-24
JuamMeTp HUKIOHA, MM 1200 800

Crocod pereneparmun

Bopomierue ¢ 00paTHOH MPOIyBKOH

IIpuBoa MexaHNU3Ma BOPOILCHUS MI102-26BK5,5/5,6 | MITO2-18BK6,7
UYnc10 060pOTOB BOPOLIHTEIIS, MHH | 5,6 6,7
["abapurel, MM: AIHHA/ITUPHHA/BBICOTA 15300/7570/11900 | 5930/4440/8700
Macca, T 68 20
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Kontpoasnbie Bonpocht

1. Ha3HaueHwe, yCTPOWCTBO M MPUHIUIT ACHCTBHS BOJIOKHHUCTHIX (DHIIBTPOB.
2. Ha3HaueHme, YCTPOWCTBO M MIPHHINI ACHCTBHS TKAHEBBIX (DIIIBTPOB.

3. OUIBTPOBAIbHBIC TKAHU.

4. Ha3HaueHue, YCTPOWCTBO M MPUHIUIT ACHCTBHS PYKABHBIX (DHIIBTPOB.

5. Ha3naueHue, yCTPOHCTBO M IMPUHIIT ICHCTBHUS 3EPHUCTHIX (DHILTPOB.

3asanust 18 CAMOCTOATE/ILHOIL padoThI
1. M3yuuts MaTepuan JCKIHH.
2. OrBeruth HA KOHTPOIBHBIE BOIIPOCHI

PexoMeHI0BaHHAS TUTEPATYpA MO TEME JeKumu: [1 — 25]

Jlexnus 4.
Moxkpoe nbIICYIABIHBAHAEC

IMnan nexumu.

1. AnmapaTsl MOKPOTO TIBIICYIaBIHBAHILL

2. Ilosble Ta30MPOMBIBATEIH.

3. OpomacMBbIC IUKIIOHBI C BOASHON TICHKOM.

4. IleHHBIC MBUICYTOBUTEIH.

5. Y 1apHO-HHEPIHOHHBIC MBUICY IOBHTEITH.

6. CropocCTHBIE IbLICYI0BHTEIH (CKpYOOeps! BenTypm)

4.1. Boripocbl MOKPOT0 NbLICY/IABIUBAHUS

[Ipouecc MOKpPOTO MBUICYIABIMBAHUS OCHOBAH HA KOHTAKTE 3AIBLICHHOTO ra3o-
BOTO IIOTOKA C JKHAKOCTBIO, KOTOPAs 3aXBATHIBACT B3BCIICHHBIC YACTHIBI U YHOCHUT HX
W3 ammapara B Buae muramMa. MeroJ MOKPOH OYHCTKH Ta30B OT IBUIH CYHTACTCS JOC-
TATOYHO MPOCTBIM M B TO K& BpPeMs BechbMa 3()()EKTUBHBIM CIIOCOOOM OOECIBLIHBA-
HISL

«Cxpy60epvl - MOKpPBIC THUICYJIOBHTCIH C KOPIYCOM B BHIC BEPTHKAJBHON KO-
JIOHHBI, TTOIIBIE MM C HacaakoH. Uepes ckpyOOep MPOXOAWT 3albUICHHBIN ITOTOK, H B
anmapar BBOAUTCS >KHIKOCTb.

B MOKpBIX CKpyOOCpax peatu3yeTcs TCCHbIH, OyPHBIH KOHTAKT Ta3a W KUAKOCTH,
COTPOBOKIAFOIMUICS TCHEPAUCH KUIKHX KANCTb, 3aXBAT KANICTb TA30M MOXKCT MPH-
BECTH K YHOCY XKHIKOCTH M3 CKpyOOepa B IeperpeBaTeib, KaHAN, BEHTIILITOP, AbIMO-
BYIO TpyOy, a 3ateM B atMoc(epy. Eciu He IpHHATH MEp K OT/CICHHIO 3aXBAYCHHOH
TIOTOKOM JKHIKOCTH TO 3TO MOXET BBI3BaTh KOPPO3HIO, 3PO3HI0, 3a0HBAHUC TOBPEXK-
JICHHE BEHTHJLATOPOB M BHIOPOCHI 3aTPSI3HUTEILSL.

3arps3HUTENNb, HAKAIUIMBAIOIMHCS B KUAKOCTH, HMCIONB3YEMOH I OPOINCHUS
CKpyOOCPOB, CICAYCT YAATh H3 CHCTCMBL

B MOKpBIX ckpyOOepax, mperHa3HAUCHHBIX A IBLIC30I0Y TaBIHBAHI, B Kade-
CTBE OPOMIAKOIICH JKHAKOCTH Hamlie BCErO MPHMEHAIOT BOAY. Ee pacxon Amd pasHBIX
THIIOB ANIAPATOB MOMKET H3MeHAThcA oT 0,1 10 10 M° Ha 1000 M 0GpabaTHBACMBIX
ra3oB. [Ipi COBMECTHOM PEIICHHH BOIPOCOB IBIICYJIABIUBAHMS H XHUMHUYCCKOH O4H-
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CTKH Ta30B BBIOOpP OPOINAFOMICH KUAKOCTH (A0COPOCHTA) OMPEIACIACTCA VCIOBHAMH
mporuecca abcopOmuu.

Moxkpsie NBUICYJIOBHTEIN UMEIOT PAA MPSHUMYIISCTB HEPEA aNmapaTaMu APYTHX
THIIOB:

- OTJIMYAKOTCSI CPABHUTCIILHO HEOOIBINONH CTOMMOCTBIO U 00JIee BBICOKOH 3((ek-
THBHOCTBHO YJIABJIWBAHWA B3BCHICHHBIX YACTHI[ IO CPABHCHHIO C CYXHMH MCXAHH'IC-
CKHMH IBIICYJIOBUTCILIMH,

- MOTyT OBITH NPUMCHCHBI I OYUCTKH Ta30B OT 4aCTHI PA3MEPOM 0 0,1 MEKM
(manpumMep, ckpyoOeps1 Benrypn);

- MOTYT HE TOJHKO YCHEIIHO KOHKYPHPOBATh C TAKMMH BBICOKO3(D()CKTHBHBIMHU
MIBIICYTOBUTEILIMH, KaK PYKABHBIC (DHIBTPHI M 3TCKTPOQHIBTPEL, HO W HCIIOIb30BaTh-
CS B TEX CIIy4asx, KOTJA 3TH ammaparbl OOBMMHO HE NMPUMEHSIOTCSA, HANPUMEp, HPH
BBICOKOH TEeMIepaType H MOBBIICHHOMH BIAYKHOCTH IA30B, IPH ONACHOCTH BOSTOPAHUA
U B3PBIBOB OYHINCHHBIX Ia30B, B KAUCCTBC TCIUTIOOOMCHHHKOB CMCIIICHHS.

HepeqncneHHLIe NPCUMYIICCTBA ANNAPATOB MOKPOTO IBIICYJIABIUBAHUA ITO3BO-
JUIFOT IIAPOKO UX MPUMCHATH B CUCTCMAX NMBUICOUNCTKH CYIIUIIBHBIX YCTAHOBOK, OCO-
OCHHO BO BTOPBIX CTYIICHAX OYUHUCTKH.

OmHAKO METOJ MOKPOTO OOCCIIBLTHBAHMUS HMEET M PAA HEJOCTATKOB:

- YIABIHBACMBIA MPOAYKT BBIACIUICTCA B BHIAC MIIAMA, YTO CBA3AHO C HCOOXOIH-
MOCTBI0 00pa0OTKH CTOYHBIX BOJ M, CICAOBATENIBHO, C YIOPOXKAHUEM IIPOLIECCA OUM-
CTKH,

- IIPH OXJIAKACHUH OUHIIACMBIX TA30B J0 TEMIICPATYPhI, OIHM3KOH K TOUKE POCHL, a
TaKXE TPH MEXAHUYECKOM YHOCE M3 Ta3004YHMCTHOTO ammapaTta ra30BbIM MOTOKOM Ka-
NCIb KUAKOCTH IBLIb MOKET OCAKAATBCA B ra30ompoBOAAX, CHCTCMAX BCHTHILALIUH,
JeMococax. KpoMe Toro, OphI3TOYHOC NMPHBOIUT K OE3BO3BPATHBIM IIOTEPSM OpPO-
MIAOIICH KHIKOCTH,

- B CJIy4ac OYHCTKH ArpPEecCHBHBIX TA30B alIApaTypy M KOMMYHHKAIMH HEOOXO-
AAMO 3aIIAIIATE AHTUHKOPPO3HOHHBIMHA MATCPHAJIAMH.

CpaBHEHHE MOKpPOIl OYHCTKH C CyXOH IOKA3bIBACT, YTO MOKPAs OYHCTKA HMEET
MCHBIIYIO CTOMMOCTH (0€3 MITAMOBOTO XO3fHCTBA) M, KaK MPABHIIO, ABIACTCA 00Jce
3¢ peKTHBHOI, UeM Cyxasd. BONbIIMHCTBO MOKPBIX MBUICYJIOBHTCICH MOMKET MpPHME-
HATHCA I YIABTABAHUA CAMBIX MCJIKHAX YACTHI, JAKC MCHCC 1 MxM.

Moxkpslie nbUIEYIOBHTENN 1O 3(D()EKTHBHOCTH M APYTHUM IOKA3aTEISIM HE YCTY-
TAFOT PYKAaBHBIM (DIIIBTPAM H 3NCKTPODHIBTPAM, a IO pAmy MOKazaTelneH HX MpPeBOC-
XOJAT (BO3MOKHOCTb OUHCTKH Ta30B C BHICOKOM TEMIIEPATYPOX U MOBBIIICHHOW BJIAMK-
HOCTBI0, O€30MIACHOCTD IIPH YJIABIMBAHHH IOKAPO- M B3PHIBOONIACHBIX IIBLICH).

B ckpy00epax mo0oro THIa YaCTHIIBI YIAILIOT M0 OJHOMY HJIM HECKOJBKHM OC-
HOBHBIM MCXAHHU3MAaM YJIABJIUBAHUWA: I’paBI/ITaL[I/IOHHOfI CCOUMCHTAIIUH, I.[eHTp06e>K-
HOMY OCQKICHHIO, HHCPIHH W KACAHHIO, OPOYHOBCKOH Au(PQy3uu, TepModopesy,
muddy3nodopesy, IMEKTPOCTATHEECKOMY OCAKACHUI0. CKOPOCTh OCAKIACHHS MOYKET
OBITh VBCIWHUCHA OJarofaps YKPYHMHCHHIO YACTHI[ BCICACTBHC ATJIOMCPAIIMH M KOH-
JICHCAIIHOHHOTO POCTA.

Pacno3HaBaHHEe MEXaHW3MOB IPOIIECCOB MO3BOIIET CO3JATh PANMOHAIBHBIH Me-
TO aHAITM3a U MPSACKA3ATH PA0OUHC XapaKTCPUCTHKH CKpyOOepa.

CymIecTBYIOT CIEAYIOIINE aNMapaTHbIC MEXAHU3MBI ITPOIIECCOB MOKPOTO YJIABIH-
BAHHS a3P0O30JICH:
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1) ynaBauBaHHE KAIULIMHF SKHIKOCTH, TBHTAIOIIUMIECS Yepe3 Ias;

2) y1aBIMBAaHHE IMJIHHAPAMHU (OOBIMHO TBEPABIMHE, THIIA IPOBOJIOK);

3) yraBiIMBaHWE IUICHKAMH KHUIKOCTH (OOBMMHO TEKYIIMMH IO TBEPIBIM IOBEPX-
HOCTSIM);

4) ynaBIHBAHUC B My3BIPAX Ta3a (0OBIMHO MOAHUMAOIIHXCS B KHIKOCTH),

5) ynaBiuBaHHUE IPH YAAPE TA30BBIX CTPYH O *KHIKHE HIH TBEPABIC IOBEPXHOCTH.

B 3aBHCHMOCTH OT CrI0c00a OPraHM3ALMA MOBCPXHOCTH KOHTAKTa (Da3 M MpHHIH-
na ACHCTBHA MOKPBIC IBUICYTOBHTEIH MOYKHO HOAPA3ACTUTS HA CICAYFOIIUE TPYIIIbL:

- TIOJTBIC TA30MPOMBIBATSIIH (TIOJIBIC CKPYOOSPHI 1 Ap.);

- HACAJ0YHBIC CKPYOOCPHL;

- 0apOoTaKHBIC U TICHHBIC AIIIAPATHI,

- anmapaTsl YAAPHO-HHEPLHOHHOTO ACHCTBHA (POTOKIIOHBI);

- anmapaThl HCHTPOOCIKHOTO ACHCTBH,

- ckopoctaeie armaparsl (CITY Bernrypn).

HHorna MOKpBIE MBUICYJIOBUTENH MOAPA3ACTAOTCA MO 3aTPaTaM 3HEPTHH HA HU3-
KOHATIOPHBIC, CPEIHEHATIOPHBIC M BBHICOKOHAMOPHBIC. K HI3KOHATIOPHBIM alMapaTaM
OTHOCATCS MBUICYJIOBHTENH, THAPABINYCCKOE COMPOTHBICHHE KOTOPBIX HE MPEBBIMIA-
er 1500 IMa (momplc Ta30MPOMBIBATEIH, MOKPBIC ANIAPATHl LCHTPOOCIKHOTO ICHCT-
BuA). K cpeaHEHATIOPHBIM OTHOCATCS aMMAapaThl ¢ THAPABIMYCCKEM CONPOTHBICHHEM
ot 1500 mo 3000 ITa (Hacamounble CKPYOOEpPBI, TApEIb4aThIC TA30MPOMBIBATENH, Ta30-
MPOMBIBATENN C MOABIJKHOM HAcaakoH). K BBICOKOHAIOPHBIM ammapaTaM OTHOCATCA
TIBUICYJIOBUTEIH, THAPABIMYCCKOE COMPOTUBICHHE KOTOPBIX Bhime 3000 Ila (ammapa-
THI YAAPHO-HHEPIMOHHOTO JCHCTBHS, MEXaHUIECKUE M CKOPOCTHBIC Ta30IPOMBIBATE-
7).

Tak Kak OCHOBHBIM HEJOCTATKOM MOKPBIX CHOCOOOB 00E3BPESKUBAHUS SIBILICTCS
HEOOXO0AMMOCTh 00pabOTKH 3arpsA3HCHHBIX CTOKOB, 00Pa30BaBHIMXCS B IIPOIICCCE OYH-
CTKH Ta30B, TO MPHEMIEMBIMH MOTYT OBITH JIUIIG CHOCOOBI C MHUHHMAJIBHBIM BOOIIO-
TpeOacHHEM. J[0 MPHUHATHA PEIICHUSA O MPHMCHCHHH MOKPOTO CIIOCO0a OYHCTKH HE-
00X0JMMO TINATETIHHO MPOAHAIM3HPOBATh CBOWCTBA 00padATBHIBAGMBIX BHIOPOCOB.
HeobxoamMo yUHTHIBATE PACTBOPHMOCTD, PEAKIHOHHYIO CIIOCOOHOCTD (BO3MOKHOCTD
00paz0BaHUs B3PHIBOONACHBIX, KOPPO3HOHHOAKTHUBHBIX BEINIECTB M BTOPHUHBIX 3a-
TPA3HHUTENCH), KOPPO3HOHHYI0 AKTHBHOCTh KOMIIOHCHTOB 3arPA3HUTEI W Ta3aHOCH-
Tend. JImd TBEpABIX 3arpsA3HUTEICH BAYKHBI TAKKE CMAYUBAEMOCTD, CXBATBIBACMOCTD,
CIIMMAEMOCTb, UL KHIKHX - CMAYHBAEMOCTh, IUIOTHOCTD, TAPAMETPHI (Pa30BBIX Iepe-
XOZOB.

Jnst o0IenmpoOMBIIIIIEHHOTO MPUMCHCHHSI PEKOMEHIOBAHBI CICAYIOIINE ammapa-
THI: 1) OUKIIOHBI ¢ BOAaHOH TuicHKO# Tuma LIBI1, ckopoctasiec mpomesatem CHUOT;
2) HU3KOHANOPHEIE CKpyOOepsr BenTypu tima KMIT; 3) ckpy00epsr BenTypH ¢ KOIH-
LIEBBIM PETYIMPYEMBIM C€UCHHEM; 4) YAAPHO-UHEPLUHOHHBIC MbUICYJIOBUTEIH, 5) MEH-
HBIC aIIapaThl CO CTAOMIN3aTOPOM IICHBL.

CTeneHp OYUCTKH Ta30BBIX BRIOPOCOB B MOKPBIX CKPyOOepax MOXKET OBITh HAHAC-
HA TOIBKO HA OCHOBE SMITHPHYCCKUX CBEICHMI IT0 KOHKPETHBIM KOHCTPYKIIFSIM aIlia-
paToB. MeTOABI pacyeTOB, HAICAINUC NMPUMCHCHHE B IMPAKTHKE MPOCKTHPOBAHMUA,
OCHOBAHBI HA JOMYIICHHH O BO3MOXKHOCTH THHCHHOM ANMMPOKCHMALIMH 3aBHCHMOCTH
CTCIICHH OYHCTKH OT JAMAMETPA YAaCTHI[ B BEPOATHOCTHO-TOTAPH()MIICCKON CHCTEME
KOOPAMHAT. PacueTsl Mo BEPOATHOCTHOMY METOAY BBIMOTHAIOTCA IO TOH JKE CXEME,
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YTO M I alIApaTOB CYXO0i OMHUCTKH Ta30B, HO UMCIOT CIIC MCHBIIYE) CXOTHMOCTb.

Hcnonp30BaHHEC METONA JHAMETPA OTCCKAHUS IS MPSACKA3aHuA PpabounX Xapak-
TCPHCTHK CKPyOOepa OCHOBAHO HA MPEACTABICHHH O TOM, YTO CAMHCTBCHHBIM H HAH-
00j1¢¢ BAKHBIM MAPAMETPOM, OMPSIACITIIONINM W TPYIHOCTD YIAJICHHSA YACTHI] U3 Ta3a
H paboync XapakTCPUCTHKH CKPyOOepa, ABIACTCH AMAMETP 4acTHL, 3()()CKTHBHOCTH
VAaBIHBAHUA KOTOPBIX cocTaBacT S50 %, T.€. AHaMeTp OTCeKaHus dsy. [lpu aHamm3e
JUAma30HA pa3MepoB o0mas >(P(PCKTHBHOCTD YIABIHBAHHSA YCTPOMCTBA 3aBHCHT OT
JIOH KaXKA0# (ppakuum ¥ 0T 3(PPEeKTHBHOCTH YIABINBAHMS YACTHUIl KAKIOTO pa3Mepa.

HHoTma pacdeTs! BRIMOTHAIOT MO TaK HA3BIBACMOMY "JIHCPTCTHUCCKOMY" MCTOAY,
HCXOIAMICMY W3 MPSIMOIOKCHHA, YTO KOJTHICCTBO SHCPTHH, HCOOXOIUMOC A YIaB-
JTHUBAHHA YACTHI] 3aTPASHUTEIL, MPOMOPIHOHABHO CTCIICHH OYHCTKH BEIOPOCOB HE3a-
BHCHMO OT THIIA OYUCTHOTO YCTPOMCTBA.

B 3HCPTETHUYCCKIX METOAAX PAcueTa MPCAMOIATACTCS, YTO 3aBHCHMOCTD (DpaKIu-
OHHBIX KOX((HUIIHCHTOB 3aXBaTa OT HEPTo3aTpaTr 4 MOKHO BHIPA3HTh JOTApH(PMIIC-
CKH HOPMAJIGHBIM 3aKOHOM H AMMMPOKCHMHPOBATH TPAa(pHK 3aBHCHMOCTH € = f{4) B
BCPOATHOCTHO-TIOTAPH(IMHUHUCKOH CHCTCME KOOPIHHAT MPAMOM (MM ONMH3KOH K Ips-
MOi1) JIUHUCH».
[http://dlib.rsl.ru/rs101004000000/rs101004141000/rs101004141054/1s101004141054.p
df]

[MoaOMY KO3(QPHUIHCHTY OCAXKICHHA YACTHII B amapaTaX MPHIACTCA BHI JKC-
TMOHCHITMATFHOH (DYHKIINH SHCPTO3aTpar.

JLJI IOTyICHUS TOCTOBSPHBIX PE3YIBTATOB TPEOYETCA W OUCHB KOPPEKTHBIH MO-
X0 K ONPSACICHHIO AOJIH JHCPTHH, 3aTPAYHBACMON HCMOCPSIACTBCHHO HA YIJIABIHBA-
HHUE 3arpsa3HUTENs. TOYHOE TEOPETHUECKOE ONMPEACACHUE STOW BEIUYMHBI HEBO3MOK-
HO. B mpaxTHKe mMpOBEACHASA PACUCTOB BEIHYHHY A COCTABILTIOT U3 HCCKOJIBKUX MO3H-
Ui 3HCPTO3aTPAT WHAWBHAYAIBGHO A KAKIOTO THIA TAa3004YHCTHOTO YCTPOHCTBA.
JUIt PaCCMOTPEHHBIX KOHCTPYKIHUI ra30MpOMBIBATEICH MPHHAMAKOT, YTO JOMA JHEP-
THH, HCIOCPSACTBCHHO OOCCIICUHMBAIOINAS OYHCTKY Ta30BOTO IMOTOKA, CKJIAIBIBACTCS
M3 HCPTHH Ta30BOTO IMOTOKA, 3aTPAYHBACMON HA CO3TAHHC TA30KUAKOCTHOH CMCCH H
SHCPTHH >KHIKOTO TOTOKA, 3aTPAadMBACMON HA TUCICPTHPOBAHUC KUIKOCTH. [loTepm
SHCPTHH HA TPCHHC W MCCTHBIC CONMPOTHBIICHHUS, BOSHHKAFOIIUC MPH IBIKCHHH MOTO-
KOB K 00JIACTH KOHTAKTa ()a3, JOJDKHBI OBITh HCKIFOUCHBI U3 3aTPaT HA OUHCTKY.

CTeneHp OYHCTKH, ONPCIACICHHAS IO JHCPTCTHUCCKOMY MCETOAY, OKA3BIBACTCA
OMM3KOHM K PEaabHOCTH A1 TAKUX THIOB AIIAPATOB, B KOTOPBIX OCAKICHHC 3arps3-
HHUTCTICH 00CCIICUHBACTCA MPCHMYIICCTBCHHO 34 CUCT OOHOH W3 SHCPTCTHUCCKHX CO-
CTABJIAIOIINX, 4 BKJIAAOM OCTAIBHBIX COCTABJIAFOIMNX AOMYCTHMO MPSHEOPCUh B IMpPe-
JICNaX TOYHOCTH WHXKCHCPHBIX PacueToB. Tak, HampuMep, IS Ta30MPOMBIBATCICH C
TpyOamu Bentypu, neHTpoOexkHBIX cemaparopoB LIBIL, ckpy0Ocepo ymapHO-
HHCPIMOHHOTO ICHCTBHSA MOKHO 0¢3 3HAYMTCIHHON MOTPCITHOCTH MPHHATH, YTO OCa-
JKICHHC YACTHI[ B HUX MPOMCXOIHUT 32 CUCT SHCPTHH ra3oBoro moroka. [Toaromy co-
MPOTHBJICHHUC 3THX ANIAPA-TOB IO TA3y MOKET OBITh MPHPABHCHO K BCIUYHHC YICITb-
HBIX 3HCpro3arpar 4 B Gopmyne (6.4).

CIrCOK TMCPCYHCIICHHBIX BHIIIC AMMMAPATOB MOXKET OBITH JOTIOTHCHHBIM a0copOc-
POM TIPH YCIIOBHH, YTO B KAUCCTBC VACIBHOH JHCPTO3aTPAThl HA OYHCTKY Ta30B MpH-
HHMACTCS COMPOTHBICHHC HC BCCTO ANINApara, a TOJNBKO TAPCIOK CO CIOCM ICHBI (H
TPH HATMYHH - KAIDICYJIOBHTCICH M CTAOHIM3HPYIOMNX PeImeToK). COmpOTHBICHHC
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’K€ KOHCTPYKTHBHBIX 3JICMEHTOB HA BXOJC W BBIXOJC NEHHOrO ammapara (OTBOAOB,
TPOHHHKOB, PACIIMPECHUSA U CY’KCHHA MOTOKA) YUUTBIBATHCA HE JOLKHO.

B HacamouHBIX CKpyOOcpax m IICHTPOOCKHBIX ammaparax ¢ (JOPCYHOUHBIM pPac-
MIBIJICHUEM SKHIKOCTH CICIYCT VUHTHIBATH MOTEPH IHEPTHHM M TA30BOTO, M >KHIKOTO
TIOTOKOB.

JInst moJbIX ra3ompoMBIBAaTENICH OCHOBHBIC 3aTPAThl YHEPTHH HA OYHCTKY Ta30B
CBSI3aHBI C PACTIBIJIOM OPOINAIOIICH KUIKOCTH.

4.2. ToJib1e ra30npPOMBIBATE/IH

IMosere TazonmpomerBaTenu (puc. 4.1) peanm3yroT HAHOOICES MPOCTYIO CXEMY MOK-
pOI\/'I OUYHCTKH C opraHmauneﬁ NPOMBIBKH 3ANBLICHHBIX MOTOKOB rasa B Ira30oxomax
(BO3IYXOBOJAX) WIH OTACIBHBIX KaMepax (CMKOCTAX) pa3muaHO# (opmbl. Opomaro-
Ias )KUAKOCTh B HHUX MOJAETCS BCTPEUHO MITH MOTIEPEK Ta30BOTO IMOTOKA. UTOOBI YHOC
JKHOKOCTH M3 30HBI KOHTAKTA ObL1 HC3HAYUTCIIBHBIM, PAa3sMCP Kamcjab JOJKCH OBITH HE
MeHee 500 MKM, a CKOpPOCTh Ta30BOr0 MOTOKA HE J0/DKHA mpesocxoauTs (0,8...1,2)

M/C.
N

& PRI
QLI E el

Puc. 4.1. Cxema nonozo eazonpomvigameni: 1
— 8XOOHOI nampybox; 2 — easopacnpeoenumenbHas
pewemka; 3 — popcyHru, 4 — xanneynosumens, 5 —
8bIXOOHOT nampybox; 6 — byHKep.

Jia ymeHbIIeHHA Ta0apUTOB YCTAHOBKH CKOPOCTh IMTOTOKA YBCIHYHBAIOT (MHOTAA
I0 5 M/c m 00jIce) M YCTAHABIMBAKOT HA BBIXOIC ammapara kammeyrosuremn. Opo-
MIAIOMIYO KUIKOCTh Pa3OpPBI3THBAIOT YAIlE BCETO C IMMOMOIUBIO IICHTPOOCKHBIX (hOp-
CYHOK, MOAJep KuBas ee AapiacHue B npeaenax (0,3...0,4) MIa. Taxue opcyHku mo-
3BOJIFOT padoTaTh HA OOOPOTHOH BOAC, M3 KOTOPOH yIaiICHA rpydas B3BeCh. JuaMerp
30HBI OPOIICHHA OTHOH (DOPCYHKH MPHHAMAIOT B mpeaeaax S00 mm. M3 31X ycmoBHi
OTPEACIIAFOT YHCIO0 (POPCYHOK, YCTAHABIHBACMBIX B CKpPyOOepe.

O((eKTHBHOCTH OYHCTKU B CKPyOOEpe 3aBUCHT OT AMCIIEPCHOCTH IBLTH, pa3Mepa
Karenb, CKOPOCTH WX MAACHUS, PAacXoAa >KHAKOCTH, CKOPOCTH IBIJICTa30BOT0 MOTOKA.
B mosom ckpy60epe yaeIbHbIH PacXo KUAKOCTH HAXOIUTCA B mpeaenax 2...2.5 u/m,
rHApaBIndecKoe compoTtusiacHue 220...250 Ila.

Tlonsre Ta30nmpOMBIBATCTIA MOIYT HAUTH NPUMCHCHUC TTI OCAKIACHUA YTACTHUIL
kpynaee 10 mrM. oxbie ckpyOOephI HCIIOMB3YIOT A OUHCTKH TAa30B B METAJLIYPTH-
YECKOM, JTUTCHHOM MPOU3BOJCTBE, HAPUMED, A OUMCTKH Ia30B M3 BaTPAHOK.
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4.3. OpomaembIe MIKIOHBI ¢ BOISTHOI TVICHKOI

O(Pderr ACHCTBHA 0pouiaemMo20 YUKIOHA TO CPABHCHUIO C OOBIMHBIM IHUKIOHOM
YCHIIHBACTCA TEM, YTO MBLIb, OTOpAchIBACMAs MO ACHCTBHCM LCHTPOOCKHBIX CHII K
CTCHKAaM LUKJIOHA, B 3HAYUTEJIBHOM MEpE MOIIOMACTCS BOASHON IUICHKOW U MPEBpa-
maercd B muiaM. B pe3ynbrare MpeaoTBpallacTCs BTOPUUYHBIN YHOC NbUIH, BBIACITHB-
IIEHCSA U3 MOTOKA.

B nukiaoHax ¢ BOAAHOU MJICHKOM OMACHOCTh B3PbIBA M BO3TOPAHMS IBLUIH MPAKTH-
YECKH YCTPAHACTCA.

Opomaemsrii muka0H THna LBIT (puc. 4.2) cocTONT W3 IUTMHAPHIESCKOTO KOPITY-
€a ¢ KOHHYCCKUM JHHIIECM H BO3AYXOOTBOIAIINUM MATPYOKOM H BO3XYXOIOIBOIAMICH
VAUTKH. 3aTBLICHHBIN BO3AYX MOABOIUTCS IO KACATCIHHOH K KOPIYCY CO CKOPOCTHEQ
ok0710 20 M/c. TIoBEPXHOCTh CTCHOK ammapaTta OpOIIacTCsS BOJOH C MOMOIIBIO COTCI,
PACTIOJIOKCHHBIX PABHOMCPHO B BEPXHCH 4aCcTH IUKIIOHA. COTIa HAXOAATCA TaKKE BO
BXOZHOM TIATPYOKC M MPCTHASHAYCHBI IS CMBIBA OTIOKCHUH MHUTH. [IABICHHC BOIBI
nepen comtamu 2...2,5 kI1a. YaeasHsiit pacxon Boas! - 0,05...0.3 m/m’. OquHOUHBIC
LIUKJIOHBI C BOASHON MJICHKOM PACCUMTAHbl HA OUUCTKY 1...20 ThIC. M>/d 3AMBLICHHOTO
ra3a M BO BCEM AMAIA30HC IPOU3BOJUTEIFHOCTH OOCCIICYMBAIOT JOCTATOUHYIO CTe-
TICHb OYUCTKU.

Luxnon ¢ BoagHou mieHKoU Tuna L{BIT MOKHO HCIOMB30BaTh A1 OUUCTKH HHU3-
KOTCMIICPATYPHBIX Ta30B C MFOOBIM BHIOM HCICMCHTHPYIOIICHCS IMBLTH, KPOME CXBa-
THIBAFOIICHCA M pearupyromei ¢ Boxoit. OH MOKET OBITh MPUMCHCH B KAUCCTBC Kall-
JICYJIOBUTCTIA B YCTAHOBKAX C TpyOamu BeHTypn.

O06mas 3¢ dexrusHocTs LIBIT - 10 90 %, (pakimonHas 3 PeKTHBHOCTD yIaBIH-
BaHUS JacThL pazMepoM S...10 MM 10 90...95 %.

OcHOBHBIC XapakTepucTHKH raszonpomseiBaterici LIBIT npuseacHs! B Ta0m. 4.1 u
4.2

Tabnuya 4.1 Xapaxmepucmuxa yurionos ¢ 800SHOU NIEHKOL

Kosddunuent rua-
PABJIHYECKOTO COTPO-
THBJICHHS

FI/IZ[paBJ'II/I‘IeCKOe

CkopocTb Bo3yXa, M/C
P yxa, COIIpOTHBIICHHUE, []a

Hcnonnenune
HKJIOHA

HAHMeHE- | HAHOOTb- | HAMMeHD- | HAHGOME- | HAHMEHD- | HAHGOME- | O ooon. | OTHECSH:
mas* mas** mas* mas** Imee Imee HBIH K Vi, | HETH K Vo,
&x &
OCHOBHOE 16 25,6 4.5 7,05 360 915 2.3 30
Jlnsa paGoTel
©  HOBR 35 44 45 6,0 940 1780 1,5 78
IeHHOMH
CKOPOCTHIO

*Bo 6x0OHOM Omeepcmuil YUKIOHA Vey.
**Venosnan cpeonss 6 nonepeuHoM ceveHuy YUKIOHA V.,
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4.2. Huxnon c¢ 600aHoli NAeHKOIl

IBII: 1 — xopnyc; 2 — gbix00HOT nampybox; 3
— yaumka; 4 — Koanexmop; 5 — KOHyCHblli nam-
Ppybox (2udposzamsop); 6 — 6x00HOH nampybox.

T'uapaBmuueckoe compoTusiacHue UUKIOHOB LIBIT 3aBucHT OT pacxoza rasa u
KOHCTpyKUuHu anmapata. Ha puc. 4.3 npuseacHa HOMOrpaMma JjIsl ONPEACICHUS THA-
pasimueckoro comporusiacHud L[BI1 pasaudHbIX THIOPAa3MEPOB B 3aBHCHMOCTH OT

pacxoda rasa.

Tabnuya 4.2. OcrnosHule pazvepsl opoutaemuix yuxionog [[BI1.

Tun mu-k10HA

Pazmepsr, MM

Oobmag macca, Kr

D b b H axb
IBII-3 315 445 283 (2436 |110x195 (63,9
BIT-4 400 505 360 |3014 |140x250 106,7
BII-5 500 640 450 (3684 |175x310 |16l
BII-6 630 765 565 (4554 |220x390 |237
IBII-8 300 1025 [720 |5699 |280x495 |[369,7
LBII-10 1000 (1335 |900 |7044 |350x620 |569,5

Huxnonvi-easonpomvigameny muna CHOT pabdOTAFOT TPH MOBBIMICHHBIX CKOPO-
CTX ra30Boro nmotoka (14...20 m/c). B ormuume ot uukinoros LIBIT ckopocTHBIC Mpo-
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mbmBaremn CHMOT uMeroT BHYTPH AOMOTHHUTCIBHBIC 3aBHXPHTCIIH, UTO MO3BOJIACT HX
HCIIONBb30BATh IS OMHCTKH OOJBIIX 00BEMOB Ta30B (10 300 ThIC. M/4) O3 CHIDKC-

HUS 3 PEKTUBHOCTH.
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Puc. 4.3. Homo-
epamma o onpede-
JeHus  2uopasnuye-
CcKO20  conpomugie-
nua AP yuxnona
I[BII & 3asucumocmu
om pacxooa eaza V u
ouamempa annapa-
ma D.

IazonpomsBatemn Tuna CHOT uMEIOT HEMIOXYIO CTEICHb OUMCTKH M PACCUHTA-
HBI HA YJIABJIMBAHAC CMAYMBACMON HE BOJOKHHCTOH HE CXBATHIBAIOLICHCS IIBUIH TIPH
HAYATBHOM 3AIBIICHHOCTH 10 5 I/M°. B ckopocTHEIX mpombBatexsx CUOT gacTHirs:
TIBITH KPYITHEE 5 MKM YIaBJIHBAOTCS Ooxee yeM Ha 99%.

OCHOBHBIC XapaKTEPUCTHKH AINAPaTOB MPUBEACHBI B TadmHIE 4.3.

Hukronsr-mpomsiBatemn CUOT mpu mpounx paBHBIX YCIOBHSIX HMCIOT Tabapur-
HBIC pa3MEpsI B 2,5...3 pa3a MCHBIIC, YeM TabapHTHBIC pa3Mephl CKpyooepa, 3¢ dek-
THBHOCTh T€X U JPYTHX aIlapaToB MPUMEPHO OJMHAKOBA.

Tabnuya 4.3. Texnuueckue xapaxmepucmuxu 2azonpomvieameneti CHOT

IMoxazaremm Howmep razonmpomeiBarens
ITpou3BOAUTENBHOCTD, M3/C, 5 6 7 8 9 10 11 12 13
TPH CKOPOCTH

14m/c
20m/c| 3.5 | 49|69 ] 9.7 [13.9/20827.8(38.9]55.6
4916997 [13.9/208(27.8(38.955.6|77.8
JIHAMETP BXOIA, MM 560 | 665 | 790 | 940 |1120]1330|1580| 1880|2240
BHYTpCHHNE AMAMCTp aMMNa- |1 54411596 | 1896|2256 | 2688 | 3192|3792 | 4512 5400
pata, MM
Maxcavam, Ryt pacxon 0561078 1.1 | 1.5 | 2.1 | 3.1 |43 |61 86
BOJIBI, JI/C
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4.4. IlenHbIe NLLICYIOBUTEIH

[NeHHBIC MBIICYIOBATCITH MPSACTABIAIOT COOOH ammapaThl, KOPIYC KOTOPBIX pas-
JICTICH PEIIETKON C pABHOMEPHO PACIOI0KEHHBIMU MEJKUMHU OTBEPCTUSAIMU (pHC. 4.4).
3ambUICHHBIA MOTOK IOCTYIMACT MOA PEMIETKY, OYMINCHHBIH YJAILICTCS M3 BEPXHEH
4acTH kopmyca. Bojga mocTymaer Ha pemeTKy CBepXy. B 3aBHCHMOCTH OT KOHCTPYK-
WA OBUICYJIOBUTECA BOAA C MOBCPXHOCTH PCHICTKH OTBOAUTCA YUCPE3 OTBCPCTHUA B
pemeTKE M YACTHYHO Y€pe3 CIUB, THOO TONBKO Yepe3 OTBepCTHs. JJHaMeTp oTBepCTHH
B pemietke 3...8 M. JKusoe ceuenne 0,15...0,25 M

Puc. 4.4. Cxembi nen-
HbIX nulieyaogumeneti: a —
NeHHbI NbLIEYI08UMENb C
nposanvtoii mapekoi: 1
— Kopnyc; 2 — opocumeinb-
Hoe ycmpoticmeo; 3 — ma-
peika; 6 — neunwiil noine-
yaosumeny ¢ NepeusHoli
mapexoti: 1 — xopnyc, 2 -
mapenxa;, 3 — npuemHas
xopobra; 4 — nopoz; 5 —
CUgHAsE KOpoOKa.

[lenHblec anmmapaTsl OTHOCATCS K HU3KOHATIOPHBIM IBLICYJIOBHTEILIM, 3TO OJHO W3
OOBIINX TPEHMYIICCTB JAHHBIX ANIAPATOB IEPEd APYTHMH KOHCTPYKIIAMH. I1o
cnoco0y OTBOJA KUAKOCTH C PEIICTKH HX MOAPA3ACIIIIOT HA JBA OCHOBHBIX THIA: C
TICPEITMBHBIMHA PEIIETKAMH M C TIPOBANBHBIMHY PEIICTKAMH. ATIIAPATHI C TIEPEITUBHBIMH
pemeTKaMH HE HANLIH IMMPOKOTO PACIpOCTPAHEHMS, TaK KaK HAOIFONAETCs 3apacra-
HHE PEHICTKH B XOJ¢ MPOIECCa MbIICYNABIUBAHMA. bonblnee pacIpOCTPAaHEHHE MOITY-
YHITH aNapaThl BTOPOTO THIIA.

JUJI1 OYHMCTKH ra30B 4YaIle BCETO UCIONB3YIOTCH MPOBATIbHBIC MICTICBBIC H ABIPUA-
ThIC Tapenku. JmamMeTp OTBEPCTHH ABIPUATHIX TAPEIOK MPUHUMAKOT B Mpeaenax 3...8
MM, a OTHOCHTEJIPHOE CBOOOJHOE CEUYCHHE (OTHOIICHHE IUIOMAAM OTBEPCTHH K ILIO-
A TAPEIKH) fo, = 0,15...0,25.

OtBepeTrs pa30UTHI IO PABHOCTOPOHHEMY TPEYTOIbHHUKY.

[IeneBBic TAPETKH MOTYT BBHIIOIHATHCSA PEHICTYATHIMHE, TPYOUATHIMH HIIH KOJIOC-
HUKOBBIMH. TpyOuUaThic M KOJOCHUKOBBIC KOHCTPYKIHH H3TOTABIUBAIOT CBAPHBIMH H3
TpyOOK, MPYTKOB wiH IUtacTuH. IInpuHY Imenu B Tapeike b mpuHUMAIOT 4...5 MM,
CcBO0OIHOC CCUCHHE [, - (0,2...0,25).

OnruMansHas TONIIMHA JBIPYATHIX M INENCBBIX Tapelok 4...6 MM. YIeIbHOE
OPOIICHHE AT OYMCTKH Ta30B OT IbUIH MPUHUMAKOT B npeaenax 0,4...0,6 muTpos Ha 1
M° T230B.

Jnst co3maHus yCTOMYHMBOTO NEHHOTO CIOS HA PEIICTKE HEOOXOIMMO TTOCPKH-
BaTh CKOPOCTh ra3a B CBOOOJHOM CCUCHHH ammapaTa B mpeacnax 0,8...2,2 m/c, mpu
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3TOM MHHHMAJIbHAs CKOPOCTH Ta30B, HEOOXOAMUMAS A CO3JAHMSI YCTOHUMBOTO ITCH-
HOTO pe;KMMa Ha Tapelke, COCTaBJLIeT mopsaaka 1 m/c.

B HOBeHIMHX ICHHBIX annaparax ¢ mpoBAJBHBIMH PCHICTKAMH IMPUMCHAOT TAK
HA3bIBACMBbIC CTAOMIN3ATOPBI IEHHOTO CJIOS, YTO ITO3BOJLICT HMOBBICHTH CKOPOCTD Ta3a
10 4 m/c.

Ha puc. 4.5 npusenen oOmmii BHJ MEHHOTO aImapaTta co CTAOMIN3aTOPOM CIIOS
(ITACC). B kauecTBe cTadMIH3aTOPa PCKOMCHIYCTCSA HCMOIB30BATh COTOBYE) PCIICT-
KY BBICOTOH /1., = 60 MM C sraeHKaMu pa3MepoM oT 35%35 mo 45x45 mm.

Puc. 4.5. Iennwrii annapam IIACC co
cmabunuzamopom cnos newvl: 1 — xopnye; 2 —
npoganvHaa mapenxa; 3 — cmabunuzamop
newuvl; 4 — opocumensv, 5 — OpvI320)I08UMEND.

(AAA
Wi

/|
A/ /]

Ha puc. 4.6 mpuBeACHBI 3aBUCHMOCTH BBICOTBI C0S IEHBI OT CKOPOCTH ABIKCHUA
ra3a B CBOOOTHOM CEHUCHHH ammapaTa. Y3 rpadukos BHIHO, YTO CTAOMIM3ATOP MO3BO-
JET YBETMYUTD BBICOTY CIIOA MOYTH B 2,5 pa3a BO BCEM AHANA30HE CKOPOCTEH.

Permerkn npompimurieHnsx ammaparos [TACC mMoryT OBITh JBIPYATHIME C OTBEP-
CTHSAMH BETHIUHOM dp= 5...8 MM H KHBBIM CCUCHHEM OT 14 10 22%, a Tawke TpyOua-
TBIMH C TpyOamu AuameTpoM 20...32 MM H IPOMEKYTKAMH MEXIY HUMH d,, =3,0...6,5
MM TIpH KHBOM ceueHuH Sy =13,0..18,2 %. Ammaparsi ¢ TpyOUaThIMH peIeTkaMu 000-
snavatorcs ITACC-T, a ¢ apipuarsivu - [TACC-/I. PazpaboraH HOpMATH30BAHHBIN P
ammapatoB [TACC ¢ xopImycaMu KpYyIJIOTO CCUCHHA HA pacxon rasa I = 2.5...64 ToIC.
M/ (Tab. 4.7).
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Hn, Mm

160 b
140 |

120 Puc. 4.6. 3asucumocme gvicomsi c105 nexvi om
100 cKkopocmu 2aza ¢ annapame 6e3 cmabunusamopa (1)
u co cmabunuzamopom (2).

60

60
40

20—

1

| 1 Fl
10 1% 18 27 26 v. . m/c

4.5. Y 1apHO-uHEPIHOHHbBIC NILLICYI0BHTEIN

B mpoMBINIIICHHOCTH NIMPOKO PACTIPOCTPAHCHBI YAAPHO-HHEPIHOHHBIC TBLICYIO0-
BHTEIH (HA3BIBACMBIX B JIUTEPATYPE TAKKE TA30MPOMBIBATEIIMHI YAAPHOTO JCHCTBHI,
HMIIAKTOPHBIMH M OpBI3TaAIbHBIME CKpyOOepamu, cKpyOOepaMu ¢ cCaMOpacIblICHHEM
WA C CAMOTCHEPAIIMEH Kallellb, POTOKIOHAMHE THIIA N).

B ckpy0Obepax yIapHO-MHEPIHOHHOTO JCHCTBHS CMECh 0OpadaThIBAEMBIX Ia30-
MBIJICBBIX BBHIOPOCOB C MPOMBIBOYHOM JKHIAKOCTBIO CO3JAETCS B Pe3yibTaTe yJapa ra-
30BOTO MOTOKA O ITOBEPXHOCTH KHIKOCTH, MPH 3TOM Ta30BBIH IOTOK PE3KO MCHSICT
HAIPABJICHAUC IBWKCHUS, 4 YACTUIBI IBIIH 1O WHEPIHH OTOPACHIBAIOTCA HA IOBEPX-
HOCTB KHIKOCTH W 3aXBaTHIBAIOTCH ¢r0. OOpasyrommecs NpH yIApe KAITH HMCIOT
pasmepst g0 400 mrM. Bes sreprisa, HeoOXoauMasd Iy CO3JAHHS CMCCH, MTOABOIUTCS
Ta30BbIM IIOTOKOM.

Hambonee mpocToit mo KOHCTPYKUHMH UMAAKIMOPHbIE NblIeYI08Umeb YIAPHO-
HHEPUUOHHOTO THIIA IOKa3aH Ha puc 4.7, a. OH mpeAcTaBisieT cOO0H BEPTHKATIBHYIO
KOIIOHHY, B HIDKHCH YacTH KOTOPOH HAXOJWTCS CIIOH XKUIKOCTH 3aIbIJICHHBIC Ta3bI CO
CKOPOCTHIO 20 M/C HANPABJLIIOTCSL CBEPXY BHH3 HA IMOBEPXHOCTD KUAKOCTH. [Ipu pes-
KOM H3MCHCHHH HATIPABJICHHS JBI)KCHHUS Ta30BOTO MOTOKA (Ha 180°) B3BCHICHHBIC B
ra3e YaCTHIBI OCAKAAIOTCS HA MIOBEPXHOCTH BOABL, 4 OUHIICHHBIC Ta3bI HAIIPABILIIOTCA
B BBIXOJHOH Ta30IPOBOA. ANIAPaThl 3TOTO THIIA YIOBICTBOPHTEILHO pabOTAIOT TOIh-
KO TIPH YJABIMBAHWUH YacTHI pazmepoMm Oonee 20 mkM. Illnam W3 mbIICyIOBUTEIA
YAALICTCA MEPUOAMYECCKI WM HENPEPBIBHO 4epe3 THAPO3aTBOp. Jnd yaamcHud yo-
JOTHEHHOTO OCA/IKA CO JTHA MPUMCHSIOT CMBIBHBIC COILJIA.

Cpeam MOKPBIX IBIICYTOBHTEICH YIAPHOTO ACHCTBHS MOXKHO BBIICIUTD CIIE ABA
HamOoJIee PACIPOCTPAHCHHBIX B IPOMBIIIICHHOCTH AaIApaTa: CMamuyeckuti noiie-
yrogumenv muna [IBM (puc 6.4, 6), u ckpyboep Jlotina, mOKa3aHHBIH Ha puc 4.7, .

B mpowmeiBatene tuna [1BM (IbLIeyA0BUTEIN BEHTHIATOPHBIE MOKPBIC) 3arps3-
HEHHBIC Ta3bI MOJAFOTCS HEMOCPEACTBEHHO B KOPITYC ammapara, a mpuoOpeTaroT HeoD-
XOIUMYEO CKOPOCTH JJIs1 00pa30BaHUSI CMECH YK€ B INEICBOM KaHane. CxeMma JBIKe-
HUSI FA30BOTO MOTOKA B KAMEPE 3TOTO ammapara npuseAcHa Ha puc. 4.7, 6. OcaxacHue
MU B YAAPHO-HHEPIHOHHBIX CKPyOOepax mpoucxomur B 2 craxun. Kpymueie gpaxk-
IIUH TBIIM M3-32 HHEPIMH HE MOTYT MOBEPHYTH IMOCIE YAapa BMECTE C IIOTOKOM Ta3a.
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Menkue ppakunm, yBICKacMBbIC Ta30M, YIABIHBAIOTCS KAIULIMHE KHAKOCTH M BCIICACT-
BHC 00pa30BaHUS TA305KUIKOCTHON CMECH OTAC-JLIFOTCA OT IOTOKA ITOCIIE MPOXOKIe-
HUSI IMHEJUICPHOH INENIH WM Ha cenaparope yHoca. Ammaparst [IBM paccunTansr Ha
CAeAyIOImME MPOU3BOAUTEIBPHOCTH MO OYMIIaeMoMy Bo3ayxy: 3000, 5000, 10000,
20000 1 40 000 M/u.

Puc. 4.7. Ckpy66epol yOapHo-uHepyuoHHo2o Oeilicmeus: a — UMNAKIMOPHbIL
cKkpy6bep; 6 — eazonpomwigamens muna [HBM; ¢ — ckpybbep Jlotiis.

B ckpy06ep Joing ra3 Ha OUMCTKY IOCTYNAET Yepe3 TPYObl, B HIZKHEH YacTH KO-
TOPBIX YCTAHOBJICHBI KOHYCBHI, YBCIHYUBAKINHC CKOPOCTH Ta30BBIX NOTOKOB (Z[O
35...55 m/c). C 3T0# CKOPOCTBIO Ia30BBIH IMOTOK YAAPACTCS O IIOBEPXHOCTD JKHAKOCTH,
CO37aBast 3aBECY W3 Kalleib. YPOBEHb )KHAKOCTH B CKpyOOepe Ha 2...3 MM HIDKE
KPOMKH Ta30MOIBOMAMICH TPyObl. [ MapaBIHIeCKOC COMPOTHBICHHE COCTABICT 1,5
K[1a.

CreneHb OYHCTKY B UMITAKTOPHBIX CKPyOOepax COMOCTABMMA C PACIBUINTEIHBI-
MH CKpyOOCpaMHu MpH OJWHAKOBOM TEPEmaAc AaBiICHHH. Takue anmmapaTsl YAAPHOTO
JCHCTBHA, KAK BHICOKOCKOPOCTHEIC CKpyOOeph! JIoiia, CImOCOOHBI YIaBIHBATh YACTH-
IBI TIBLTH CYOMUKPOHHBIX PAa3MEPOB, HO TPEOYIOT 3HAYMTEIBHON SHEPTUH A CO3Ja-
HHA 10CTATOTHOTO ImEperaga I[aBJ'IeHI/Iﬁ B IMMOTOKC OYHIIACMBIX Td30B.

JloCcTaTouHO pacHpOCTPAHEHBI U TaK HA3bIBacMble pomorionst Tuna N (puc. 4.8),
OTIIMYAOIIHCCS OT MpoMbBaTenci [IBM Oonee CroxHOH (POPMOH HMITCIUICPOB (IHC-
JIeH) WM CXEMOW IEPEMEIICHIUS IIOTOKOB. JTH aIMapaTsl PACCUUTAHBI HA OYHCTKY OT
3 10 40 THIC. M’/ 3aTBIICHHOTO Ta3a.

«3ambUICHHBIN IOTOK IMOCTYNACT B IMPHEMHYIO KAMEPY W 3aTE€M IPOXOIUT 4epe3
nmnemiep. HwkHAg 9acTh KOpIyca 3amodHEHA BOAOM, YPOBEHb KOTOPOH MOIACDPIKH-
BaeTcsl aBTOMaTH4YCeCKH. Bo3ayx, mpoxoms mMmeiniep co ckopocteio 15...16 m/c, B
COOTBCTCTBHH C €TO KOH(I)I/IpraL[I/Iefl HCOOAHOKPATHO H3MCHICT HAIPABJIICHUC ABIDKC-
HUsL. YacTs BOIBI YBICKACTCA BO3IYXOM (Ta3oM), 00pa3ysl CIIOMIHOM BOIOBO3TY ITHBIH
(ra3oBblil) MOTOK.

LI.':lCTI/II.[I)I TBITA 3aACPKUBAKOTCS, BBIMAJAOT HA AHO B BUAC IIIaMAa U NCPHOONIC-
CKH YJAISFOTCSI. POTOKIIOH AOIMyCKaeT KoIeOaHue Pacxosa OUMIIaeMOro Bo3ayxa (ra-
3a) B mpeaemax +15 %. Pacxox Boasl HeBeNMHK, OH HE mpephimacT 0,03 ane, T'unpas-
JUYECKOE COMPOTHUBIEHHE anmapaTa cocrasyieT 1000...1500 ITa.
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Puc. 4.8. Pomoxnon muna N: a — cxema pomoxiona: 1 — yempoticmgo 012 noogo-
0a easos; 2 — Hanpagiaowue Jonamxy; 3 — xanneomooinux; 4 — yempoticmgo o
omeoda 2az08; 6 — 2paghux GpakyuoHnoil 3¢hhexmusHOCmU POMOKIOHA.

Y aenpHBIN Pacxoa BOABI MPH NEPHOAMMCCKOM CIIUBE IIJIAMA U TEMIIEPATYpE rasa
He Bbime 40 °C coctasser 51107 M’/M°, a IpH HeMPEPBIBHOM - mpuMepHo 20 T Ha 1 1
yroBneHHOH mbLTH. OCHOBHBIM JOCTOMHCTBOM 3THX AIIIAPATOB SBIICTCS OYCHb Ma-
JBIH pacxod BOABL B amama3zoHe THAPAaBIMYECKHX COMpOoTHBICHHUH 1,6...2.0 xIla 3tH
MBIICYTOBUTEIH IO CTEIICHH OYUCTKU MPHOIINKAFOTCS K CKOPOCTHBIM IPOMBIBATEILSIM
CHUOT u LBII, a npu rugpasmuaeckoM comporueiacHud 2.0...2,5 k[la mpeBemaroT
3(pEKTHBHOCTh YKA3aHHBIX KOHCTPYKIHH, HO OHA BCE KC HIDKE, UeM y CKpyOOepoB
Bentypu.

Anmaparbl ¢ CaMOPACTHLIEHHEM BBITOTHO OTIMYAOTCS OT APYTHX THIIOB MOK-
PBIX CKpyOOEpOB HHM3KHM TMOTPEOICHUEM BOABL [T MOAAEp KaHUS €€ MOCTOSHHOTO
VPOBHA B BaHHEC HEOOXOIMMO JIMIIb KOMIICHCHPOBATH IOTCPH CO MIIAMAMH, YHOC Ka-
MEb Yepe3 CEemapaTop - KaIUICYJIOBHTEIb, UCTIAPEHHUE C MOBEPXHOCTH M HCTIAPCHHC
JUCTIEPTHPOBAHHOM YKUIKOCTH.

ITo mMErOmUMCH JAHHBIM POTOKIOHBI THIA N MPHUMEHAIOTCH B TUTCHHOM MPOM3-
BOJICTBE (OYMCTKA BO3/IyXa OT BHIOMBHBIX PEHICTOK, OT YCTAHOBOK /I CYIIKH ITECKA U
TJIMHBL, A1 OYUCTKU OT MEXaHMUYCCKUX MPUMECEH), a TAKKE A OUYHUCTKH BBIOPOCOB
TPHU MPOH3BOACTBE acOeCTa, MPH MOMHPOBKS METALIA, O0KHTC M3BSCTHAKA. D(P(ek-
THBHOCTBH QUHCTKH HAXOAUIACH B mpeaenax 89,0...99.4 %.

Moxpeurit newieyiosumens PHCH. Anmapar mpemgHa3zHAueH AMS TOHKOH OYHCTKH
BO3/yXa, HMOCTYMAOIIETO OT ACMHUPANMOHHBIX WM TEXHOJIOTHYECKUX cucreM. OH Mo-
JKeT ObITh YCTAHOBIICH HA BTOPOH CTYIICHH OYHCTKH IIOCIC MBUICYJIOBHTEILI, oOecte-
YHBAIOMICTO TPYOYIO WITH CPCAHIOK OYHCTKY (puc. 4.9). [ocne 3(h(exkTuBHOM ABYX-
CTYIICHYATOH OUMCTKH BO3AYX MOKET OBITh HAIIPABICH HA PEUUPKYISIIHIO.
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- gﬁ Puc. 4.9. Moxpeiii nvineynogu-
i mene PHCH: 1 — yununopuyeckas
__{

T

AN Kamepa; 2 — KOHyc-paccexameiv;, 3 —
-~ 2 ompaxcamens;, 4 — ouggyzop; 5 —
P — nampybox o1 omeooa 6030yxa; 6 —
—_— 7 anre 7 - 0 -
) VA0GUMEND, JanKy 0N Kpen
ol JneHus; 8 — OyHKep KoHuueckoil ¢op-
e Mbl; 9 — nampy6ox Ol CHIOKA MAaMa.
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[TpIIeyTOBATEND COCTONT W3 NHIHHAPUIECCKOH KaMEpPhl ¢ KOHHYECKAM OYHKEPOM
B €€ HIDKHCH YaCTH U1 OCAKACHUA IiIama. BHyTpH kaMepsl PacHOIOKECHBI KOHYC-
paccekarenb W IMUIHMHAPHUCCKUH OTPaXkKaTellb, MMCIOINMC HA KOHIAX IUIABHBIC ITEpe-
XOZBI K IIOBEPXHOCTH BOJBI. ITHM 00CCICUHBACTCS IIABHOE CONMPUKOCHOBCHHUE 3alTbl-
JICHHOTO TIOTOKA C BOJHOM ITOBEPXHOCTBIO MO OTPE/ICICHHBIM YITIOM. B BepxHeit ya-
CTH aIIapaTa yCTAaHOBICHBI KAIUICYJIOBUTCTb W MATPYOKH I BBIXOAA OYHINCHHOTO
Bo3ayxa. [l yaaneHus nuiaMa CIy KT maTpyOok.

[Tpu cOnmpMKOCHOBEHUH 3aIBUICHHOTO ITOTOKA C BOJHOM MOBEPXHOCTBIO YACTHIIBI
MBI, HAXOMAIIHECAd B ITOTOKE, CMAYMBAFOTCS BOJOW M OCENAIOT HA AHO OYHKEpa.
OOecTbIIICHHBIN BO3AYX YAAIETCA HAPYKY.

[Tpu mpuMEeHEHNH MOKPOTO NMBUICYIOBHTEISL HA BTOPOH CTYNICHH €TO YCTAHABIIH-
BAIOT 32 BEHTWJLITOPOM, T.€. HA HATHETATEIbHOH JTMHUH BEHTHILITOPA.

CreneHp OYHCTKH BO3AyXa B MOKPOM MBUICYJIOBHTEIC cOcTaBiaeT 99,9 %, rua-
pasimueckoe conporusiacHue - 400 Ia.

Pacxon BoapI B anmapare HE3HAYUTEIICH — HECKOIBKO JIMTPOB B 4ac, TaK KaK BOAA
pacxomyeTcs IHIb HA MCHAPSHUE C MOBEPXHOCTH M YHOC BIaru ¢ Bozayxom. Ilmam
yaanseTcs OJWH Pa3 B HECKOJBKO MECSIEB. B XoxomHOe BpeMsl rofa MpH YCTAHOBKE
MIBIICYTOBUTEI BHE TIOMCIICHUS TIPOU3BOIUTCS TEILIOM30IISAIIS KOPITyCa U IOJOTPEB
C ITOMOIIBIO BOJOHATPEBATEIS WM ITOJAYa IAPa WM TOPSYCH BOABI B HEOONBIIOM
KOIIMYECTBE B AIIapar.

Pa3paboTaHbl TAKHE AMMAPAThl HA MPOM3BOAMTEILHOCTH 600...10000 M/4. Xa-
paKTEpUCTHKA TIbUICY TOBUTENS TPUBEACHA B TadmL 4.4».
[https://echemistry.ru/assets/files/books/ckologiyva/skrubbery . pdf]
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Tabnuya 4.4. Xapaxmepucmuxa Moxpwix nwiieyiosumeneii PHCH

PasMephL. MM Macca Ge3

Ne HpOI/ISBOE[I;ITeJ'ILHOCTL, PhIL, BOJIBL, KT
MBUICYJIOBUTEIS M /a
D1 D2 D3 D4 D5

1 110 600 300|300|200|100| 500 [100| 80 | 200|100 21,4
2 1o 1500 350350|200|100| 600 [200| 80 |300|100 49,2
3 110 3500 400 | 400 | 300 | 200 | 900 300 100|400 |180 63,1
4 110 7000 500 | 500 | 400 | 200 | 1200 | 400 | 100 | 500 | 280 98,4
5 110 10000 700 | 700 | 600 | 200 | 1500 | 500 | 100|600 | 315 175

4.6. CropocTHbIe MbLIEYI0BHTEMH (CKPY00eps1 Bentypn)

Cpeu MOKpPBIX HBUICYIOBHTCICH HAHOOMBINCH ()(CKTHBHOCTHEO OMHCTKH Ta30B
(BO3OayXa) OT MEIKOAMCIICPCHOH MbLIH O0NAAAl0T YCTaHOBKH C TpyOoi BeHtypm
(CITY Bentypn).

Bonee BrICOKas 3PEKTHBHOCTD MBUICYIABIHBAHIS 10 CPABHECHUIO C TTOJBIMH Ta-
30MPOMBIBATEISIMH JOCTHTACTCA B CKpyOOepax BeHTypH co3JaHHEM pPa3BHTOH MO-
BEPXHOCTH KOHTaKTa (ha3, 4To TpeOyeT H 3HAYHTEIFHO 00Jee BBICOKHX 3HEPro3aTpar.
OO0pa3oBaHuE TOHKOAUCIIEPCHOTO a3PO030JIT MPOMCXOANT HMPH ITOM KaK 3a CUET MeXa-
HHYCCKOH AuCCpranuu HpOMBIBO‘IHOfI JKHAKOCTH, TAK H BCICACTBHC HHTCHCHBHOI O
HCTIAPCHHUA KANCIb IMPH PE3KOM MAACHUA JABJICHUA B TOPJIOBUHE. O‘IGBI/II[HO, 9TO IpHU-
BOJHUT TAKXKC K IMOBBIIIICHHK) BJIAKHOCTH I'as3d H I/IHTGHCI/I(I)I/IKaI.[I/II/I KaHI/IJIJI}IpHOfI KOH-
JACHCAIIUH BJIATH HA MOBCPXHOCTH YACTHIL ITBLIH. HOCJ’IGI[H}I}I NIpUIHHA MOKET CITYKUTh
OOBSICHCHHEM TOTO, UTO CTECIICHb OUMCTKH IIBUTH B CKpyOOepax Benrypu cmabo 3aBu-
CHT OT €€ CMAaYHBACMOCTH.

[Tox CITY BeHTypH MOHHMAIOT amImapar, COCTOSIMUHA W3 TPYOBI-paCTIBIIHTEIS I
HM3MENTBUYCHHS JKUIKOCTH MO JACHCTBHEM BO3AYIIHOrO (ra30BOro) MOTOKA, ABIKYLIC-
TOCA ¢ OONBINOH CKOPOCTBIO, M KameyaoBuTe (puc. 4.10). OcHOBHAA YacTh CKpyO-
ocpa — comwno Bertypu 2, B KOH(Y30pHYIO HaCTh KOTOPOTO TOIBOIUTCS 3aTBLICHHBIH
MOTOK Ta3a M 4epe3 HEHTPoOeKHbIC (DOPCYHKH 1 KHAKOCTH HAa oporucHue. B kou(y-
30PHOM 4acTH COIUIA MPOMCXOJUT Pas3roOH raza OT BXOZHOU ckopoctu (w = 15...20
M/C) 10 CKOPOCTH B Y3KOM ceucHHH comia 40...200 m/c u 6oee. [Ipouece ocaxkacHuA
YACTHII ITBIJTH HA KAIUJIK KHAKOCTH O6yCJ’IOBJ’IeH Maccou KHOKOCTH, paSBI/ITOfl TIOBCPX-
HOCTBIO KAIICTh H BBHICOKOH OTHOCHTCIBHOM CKOPOCTBIO IACTHUI JKUAKOCTH U IIBLIA B
KOH(Y30pHOI yacTh comta. I(P(OCKTHBHOCTh OUYUCTKH B 3HAYATCIHLHON CTCIICHH 3aBH-
CHT OT PAaBHOMCPHOCTH PACHPEIACICHHA SKUIKOCTH IO CCUCHHIO KOH(Y30PHOH HaCTH
comta. B muddyzope TpyOBI MPORCXOIUT POCT JABJACHUSA M CHIDKCHHC CKOPOCTH IMO-
ToKa 70 15...20 M/C, 4TO CITOCOOCTBYCT KOATYIANHH MEIKUX dactul, M3 muddys3opa
TA30BBIH ITOTOK BBIHOCHT KAITITH JKHOKOCTH C OCCBINMMH HA HHUX YaCTHIAMH ITBIIIH B
KAIUICYJIOBUTEND 3, TAC MPOUCXOAUT CeMapanysl B3BEIICHHBIX YacTHL. {1 yIaBIuBa-
HUS IBLTH TTOCTIE TPYOB! BEeHTYpH BO3MOKHO HCIONB30BAHAE CKPYOOEPOB, IIMKIOHOB C
BOJHOI 1uIeHKOH, mukronanpomsbiatenst CHOT u ap. B stux anmaparax ocyniecTs-
JAETCA YIABIUBAHUE NPEABAPUTEIBHO CKOATYIMPOBAHHBIX MBUICBBIX YacTHL. Karme-
YJIOBHUTCIb OOBIMHO BHITOJIHAIOT B BHUAC NMPAMOTOTHOTO HUKJIOHA.

XapakTepHBIM 3JIEMEHTOM A1 JAHHOTO YCTPOMCTBA sBisiercs: Tpyda Bentypm
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(puc. 4.10, 4.11), rae MpOUCXOAUT KOHTAKT BO3AYIIHOrO (ra3oBOro) MOTOKA, COAEP-
KaIIero BO B3BEIICHHOM COCTOSHUH ITBUICBBIC YACTHUIBI, C TOHKOPACTIBUICHHOW BOJOH.

[Mo BenmIMHEC THAPOIMHAMHYMCCKOTO COMPOTHBICHUA TPYO BeHTypu pasmmuaror
HU3KOHATIOPHBIC M BHICOKOHATIOPHBIC CKPyOOepsl. HuskoHamopHBIC CKpyOOEpsI ¢ Co-
MPOTHUBJICHUEM PACIbLTUTENA 10 5 K[1a MPHMEHIOTCS AN YIABJIUBAHAS IIBUIH C Pas-
MepaMu YacTHI 0osee 20 MKM.

D dexTHBHOE yIaBIMBAHHE MEIKUX YacCTHI[ TPeOyeT Ooee BBICOKHX SHEProsa-
tpar. CkpyOOCpHI ¢ BRICOKOHATIOPHBIME TPyOaMu BeHTYpH MOTYT 0CaKaaTh 4aCTHIIBI
pazmepom 0,5 mxM u BbIme. CKOPOCTh MOTOKA B BHICOKOHATIOPHBIX TPyOax mpuOIm-
JKaeTCsl K CKOPOCTH 3BYKA, 4 HX CONMPOTHBJICHHE TOCTUTACT HECKOIBKHX JeCATKOB Kl 1a.

J Tpy® BeHTYpH ONTHMANBEHBIMA CUHTAOTCA CIACIYIOIHC TCOMCTPHICCKHC Xa-
pakrepuctuku (cM. puc. 4.11): yroa cyxkeHus koudysopa o; = 15°...28°, xmuna rop-
noBHHBI /, = 0,15 d,, yrox packpsrrasa auddysopa o, = 6°...8°.

Cxpy00eps! BeHTYpH MOTYT pasmHyuaThCd YCTPOHCTBOM KAILUICYIOBHTCICH, KOH-
CTPYKIMAMH U CIOCO0AMH YCTAHOBKH TPYO, Croco0aMu moaBoaa sKHAKOCTH. Karure-
VIIOBHTEIN MOTYT OBITh BBIHOCHBIMH HUIM PA3MEINATHCS B OJHOM KOPIIyCE C TPYOOH.
TpyOBI MOTYT MMETh KPYIJIOE, KOJBLEBOC HIH HPAMOYTOJBHOE (IIEICBOC) CCHUCHHE
TOPIOBHHBL TpPyObI C KPYTJIBIM CCUCHHEM IPHMCHSIOT A HEOONBIIMX PACcX00B, a
TPYOBI CO MICTECBHIM HIM PETYINPYEMBIM KOIBIEBBIM CEUYCHHEM - i1 Oonpmmux. [Ipu
HEOOXOAUMOCTH TPYOBI KOMITOHYFOTCS B TPYIIIBI B OaTapeH.

Bopna B ropioBuHy TpyOBI MOJKET IMOJABATHCS Yepe3 (POPCYHKH PA3THIHBIX KOH-
CTPYKUHH, YCTAHOBJICHHBIC IICHTPANGHO WIH NEepH(EpHItHO, WIM CTEKATh B BHIC
IUICHKH TI0 CTEHKaM KoH(y30pa (puc. 4.12, a, 6, ¢). Xyamue moxkazatend no apodie-
HUFO KaIleJIb U, CICAOBATEIBHO, II0 CTEIICHA OYHCTKH HMCEIOT OeC(OPCYHOUHBIC TPYOBI
Benrypu (puc. 4.12, 2). B 10 k¢ BpeMsA OHH JOMYCKAIOT HCHOJIB30BAHHC 00OPOTHOIH
HEOYHIICHHON JKHKOCTH, YTO MOKET OBITH BaXKHBIM IIPH COBMECTHOM YJIABIHBAHUH
ra3000pa3HBIX M JUCTICPCHBIX NMpHUMEceH (HAmpUMEp, MPH HEHTPATH3ALUH KHCIBIX
Ta30B U3BECTKOBBIM MOJIOKOM).

Pacxox Boapl, pacmburiemoit B CITY, k01¢01eTCA B MIHPOKHX MPEICIAX H COCTAB-
nger ot 1 70 80 1 Ha 100 M° oummaeMoro Bo3ayXa. PACXOI 3aBHCHT OT BHIA YJIABIIH-
BAaEMOH NBLTH, €€ KOHICHTPALMH B OUHMIIAEMOM BO3IYXCE, a TAKKEC OT KOHCTPYKIHH
CITY. g pacnsiicHUS BOABI epex (popcyHkaMu Heooxoaum Hamop 200...300 kl1a.

() PeKTHBHOCTD YIABIHUBAHHA YACTHII 5 MKM COCTABIIICT 99,6 %.

CITY Bentypu mpHMCHSFOT A7 YIABTHBAHUS TBLICH U BOSTOHOB UCPHON M I[BCT-
HOM METAJUTypruM, NbUICH MHUILEBBIX MPOU3BOACTB, HEC M3MCHSIOIIUX CBOUX CBOICTB
IPH KOHTAKTE ¢ BOAOW, HAMPHMED, CAXAPHOH M Ap. MPH HAYATIBHOM KOHICHTPALMH
TIBITH B BECHMA IMHPOKOM Auanasose - 0,05...100 /.

I'maBubIM TipenmymiectBoM CITY BeHTypH SBISIETCS MPOCTOTA YCTPOMCTBA U Ma-
JIbIe Ta0APUTHBIE Pa3MEPHI YCTAHOBKH.

Cpeam HU3KOHATIOPHBIX CKPYOOepoB BeHTypH mMpoKOoe pacnmpoCTpaHEHHE MOMY-
YHIH TAaK HA3BIBACMBIC KOATYLIMUOHHBIC MOKpBIe mbuteyiaoBurenu (KMII), xotopsie
MPSACTABILIIOT COOOH ammapar ¢ COBMCHICHHOH TPYOOH - KOAryIATOPOM H HHKIOHOM
LBIT. O0ummii BHA anmmapaTta NPSACTaBICH HA puc. 4.13.
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&S . Puc. 411 Tpyéa
#e _‘ﬁ Benwmypu: 1 — na3 cepme-
1 ﬂ’r/!""-’ bq’/'? mudeckuti;, 2 — yuaunop; 3
fodn et — CcMbIgHOE npucnocobiie-
Hue;, 4 — xamepa;, 5 —
Py KoHGy30p; 6 — onopa; 7 —
Puc. 4.10. Cxpybbep Benmypu: 1 — ¢hopcynxa; 2 — zopnosuna; 8 — oughdyzop;
conio Beumypu, 3 — kanieynogumeib. 9 — ¢naney.

Puc. 4.12. Koncmpyx-
yuu mpyb-pacnvliumenei:
a — yewmpanvusli (hopcy-
HOYHBI) NOOBOO  HCUOKO-
cmu; 6 — nepudgbeputinoe
opouieHue; 8 — NIeHOYHOE
opouienue; 2 — becghopcy-
HOYHOE OpoueHue.
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Puc. 4.13. Koazynayu-
OHHbIL MOKpbIil  nulieyio-
sumenv KMII: 1 — cenapa-
yuonnaa xamepa; 2 — mpy-
6a Bewmypu; 3 — 2oprosu-
Ha;, 4 — G0OAHOU KOJNEK-
mop; 5 — onopul.

3a ompenemsmomui pasmep KMII mpuHAT Amamerp ropnoBwHBI [, TPYOBI-
KOAryJsITOpa, KOTOPBIM B psay pasmMepoB MeHsercs oT 250 ao 1000 mm. JlaHHbIE an-
napaThl MOTyT paboTaTh B IIHPOKOM JHANA30HE PacxoaoB rasa (7...230 Teic. M /4)
mpu CKOpocTH rasza B ropuaosune 40...70 m/c. ['mapasnudeckoe COMPOTHBICHUE TIPH
atoM coctasiieT 12...35 klla, a yaenpHbIl pacxon soasl 0,2...0,6 g/ raza. Texuu-
yeckue Xapakrepuctuku Turossix KMIT mpusenens! B Tadm. 4.5.

Tabnuya 4.5 Texnuuecxue xapaxme,

pucmuku Moxpozo nelieyiosumens KMII

Tun anmapara | Pacxozx rasza, ThiC. M/ Pasvepet. M

D, | D, | Ds H M A B
KMII-2,5 6,5...14,5 250 | 450 {1000 | 3350 |2300| 350 | 620
KMII-3,2 11...24 320 | 560 | 1200 | 4990 |2800| 410 | 750
KMII-7,0 17...33,5 400 | 700 [1500| 5630 |3540| 530 | 930
KMII-5,0 26...60 500 | 900 | 1900 | 7260 (3960 | 670 | 1180
KMII-6,3 40...92 630 | 11202300 | 8650 |4670| 810 | 1430
KMII-7,1 50...120 710 | 12502700 | 9496 |5220| 950 | 1680
KMII-8,0 64...150 800 | 1400|3000 [ 10086 | 5810 | 1250 | 1860
KMII-10 97...235 1000 | 1800 | 3000 | 10086 | 5810 | 1250 | 1860

Pacuer creneHu odmcTkH Bo3ayxa OT mbud B KMII OCHOBaH Ha 3KCTIEPHMEH-
TaJbHO YCTAHOBJICHHOW 3aBHCHMOCTH JHAMETPA YACTHI, YIOBJICHHBIX Ha 50%, oT
YACTPHON MOIMHOCTH KOHTAKTHPOBAHUA [, , T.€. MOIIHOCTH, KOTOPAs 3aTPaYUBACTC
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TONIBKO HA KOHTAKTHPOBAHKC ra3a C )KHUIAKOCTHIO TPH pacxoze rasa V= 1 m’/c.
YaenpHas MOMIHOCTh KOHTAKTHPOBAHMA F,. 3ABHCHT OT pacxoja raza u opo-
IMAFOIIEH SKHAKOCTH, THAPABIMYCCKOIO CONMPOTHBJICHUA W THIOPAa3Mepa ammapara
KMIL
Pa3zpaborano 10 TumopasMepoB CkpyoOepos BeHTYpH ¢ KOTBICBRIMH PETYIIHPYC-
MBIMH CeueHMSIMH (puc. 4.14), NO3BOMAONIMX OYHIIATH 3aNbUICHHBIC Ta3bl MPH Pacxo-
7e 2...500 ThiC. M’/ M THAPABIHYECKOM CONPOTHBICHHH 0T 4 10 12 kITa.

Puc. 4.14. Cxpy6bep Beumypu ¢ Konwyegoi 2op-
7106011 U KOHuueckum obmexamenem: 1 — nampybox
ons neum; 2 — mpyba-koazyrimop; 3 — cenapayuonHas
Kamepa; 4 — 3asuxpumens; 5 — utmox pe2ynupyiougui;
6 — Mexanusm ynpasnenus unoKoM.

TeXHUICCKAC XAPAKTCPUCTHKH CKPyOOCpOoB BEHTYpH C KOJIBLCBBIM PETYIHpPYC-
MBIM CEYECHHEM IPHBEACHHI B Ta0I. 4.6.

B ckpy0bepax UeThIpex MepBHIX HOMEPOB PErYIMPOBAHHE PAcxoja ra3a odecre-
YHBACTCA C MOMOIUBI0 KOHHYECKUX OOTCKATCNICH C YIJIOM PacKpeITHA 7°, a 1A oc-
TATBHBIX - UTHNTHICCKAMHA O0TCKATCIAMH, TTO3BOJLIIOIIHMHE PETYITHPOBATH CKOPOCTH
raza B ropiouHe OT 85 7m0 145 m/c. CrpyOOEpsI MOCICAHHUX TPEX THIIOPA3MCPOB
HMCIOT COBOCHHBIC IIHKIOHHBIC KAIICYTOBHTCITH.

Tabruya 4.6 Texnuyecxue xapaxmepucmuxy ckpy66epos Benmypu ¢ Kobyesbim
pezynupyemoiM cedeHuem

Juamerp | Amamerp xam- | CKOPOCTH Ta3a B
Pacxon ra-
Tun anmapara 3, | TOPIOBHHBL, | ICYIOBUTCIS, | KAMJICYJIOBUTEIC,
3a, THIC M /4
MM MM M/c
CB-150/90-800 2.7 150 300 1,4..50
CB-210/120-1200 7...15 210 1200 2,3...5,0
CB-300/180-1600 15...30 300 1600 2,5..5,0
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CB-400/250-2200 30...50 400 2200 3,0...5,0
CB-900/820-1600 50...80 900 1600 6,9...11,0
CB-1020/920-2000 80...120 1020 2000 7,1...10,6
CB-1150/1020-2400| 120...180 1150 2400 7,4...11,0
CB-1380/1220-2000| 160...240 1380 2000 7,1...10,6
CB-1620/1420-2400| 240...340 1620 2400 7,4...10,4
CB-1860/1620-2800| 340...500 1860 2800 7,1...11,3

Tabmuya 4.7. Texnuyeckas xXapaxmepucmuxa munopasmMepHo2o psioa Kanieyio-
sumeuet

Tunopasmep kamie- | JmaMerp anma- HpOI/ISBOZLI/;TeJ'IBHOCTB, Pasmepb, MM
YIOBUTETSA para, MM M /4
KIIT-400 400 1700 670x670%1210
KLT-500 500 3100...3890 770x770%1750
KLOT-600 600 3890...5600 870x870x2000
KLT-700 700 5600...7625 970x970%2220
KIT-800 800 7625...9960 1070%1070%2462
KLT-900 900 9960...12600 1180%x1180%2754
KIT-1000 1000 12600...15560 1270%x1270%3004
KIT-1200 1200 15560...22410 1480%1480%3557
KIT-1400 1400 22410...30500 1670x1670%x4107
KLT-1600 1600 30500...39840 1870%x1870%x4607
KIT-1800 1800 39840...50420 2390%2130%5208
KIT-2000 2000 50420...62245 2570%2320%5758
KIT-2200 2200 62245...75315 2770%2520%6408
KILIT-2400 2400 75315...84000 2970%2720%6908

Kontpoasnbie Bonpocht

1. HazHaveHue, yCTPOMCTBO M MPHHIMIT ACHCTBHA MOJBIX Ta30MPOMBIBATEICH.

2. HazHaueHue, yCTPOHCTBO U MPUHLHKI ACHCTBHS OPOIIACMBIX HUKIOHOB C BOJSI-
HOH IUICHKOM.

3. HaszHaueHue, yCTPOHCTBO M MPUHIMI ACHCTBHA MEHHBIX MBLICYIOBHTCICH.

4. HazHavyeHue, yCTPOUCTBO WM NMPHHININ ACHCTBUA YAAPHO-HHEPIHOHHBIX IbLIC-
YJIOBUTETCH.
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5. HasnaucHue, yCTpOICTBO W MPUHIUI ACHCTBUA CKOPOCTHBIX MBLICYJIOBUTEICH
(cxpy06epoB Bentypn).

3asanust 18 CAMOCTOATE/ILHOIL padoThI
1. M3yuuts MaTepuan JCKIHH.
2. OrBeruth HA KOHTPOIBHBIE BOIIPOCHI

PexoMeHI0BaHHAS TUTEPATYpA MO TEME JeKumu: [1 — 25]

Jeknus 5.
DIEKTPHIECKAS OYHCTKA TA30B

Inan nexumu.

1. AnmapaTs! 3TEKTPHIECKOM OUHCTKH Ta30B.
2. [puHIHN ACHCTBHUS 3ACKTPOPHIBTPOB.

3. KoHCTpyKIHH 31¢KTPO(HIETPOB.

ITox amexTpHYeCKON OYHCTKOM raza MOHHUMAKOT MPOLECC, MPH KOTOPOM TBEPABIC
YACTHUIBI YAAISFOTCS W3 Ta3000pa3HOM CpeIbl O BO3ACHCTBHEM INEKTPHICCKUX CHIL

OyHIAMCHTAIBHBIM OTIHYHEM IIPOIECCA 3JIECKTPOCTATHUCCKOTO OCAXKICHHSI OT
MEXaHMIECCKUX METOXOB CEMAPAIMH YACTHI[ SBJLICTCS TO, YTO B 3TOM CIIydac OCaK-
JAFOINAsI CHJIA ACHCTBYET HEIOCPEICTBCHHO HA YACTHIBL, a4 HE CO3AAETCAd KOCBECHHO
BO3/ICHCTBHEM HA IOTOK ra3a B IIETIOM. JTO MPAMOEC W 4pe3BbMANHO 3(dexTuBHOE
HCTIONIB30BAHHIE CHIOBOTO BO3ACHCTBHA W OOBACHICT TAKUE XaPAKTCPHBIC YCPTHI 37ICK-
TPOCTATHIECCKOTO METO/A, KAK YMEPCHHOE ITOTPEOICHAE SHEPTHH M MAJIOE CONMPOTHB-
JCHUE TMOTOKY raza. Jlaxke Menp4almme 4acTUmbl CyOMHKPOMETPOBOTO AMAIA30HA
VIaBIMBAKOTCA 3(P(EKTHBHO, TMOCKONBKY M HA 3TH YACTHIIBI JCHCTBYET JOCTATOYHO
6ompmas cuia. [IpHHIMITHATBHEIX OTPAHMYMCHHH CTEIICHH OYUCTKH HET, IMOCKOIBKY
3((PEKTUBHOCTh MOKET OBITH IOBBINICHA IYTEM YBEIHYCHHUS IPOJOKHTEIHHOCTH
mpeOBIBAHUS YACTHI B MCKTPOPHIBTPE.

DHeprus, moTpedrieMas B 3ICKTPO(UIBTPE, CIATACTCA H3 SHCPTHH, PACXOAYCMOH
TEHEPATOPOM TOKA BBICOKOTO HANPSDKCHUSL, M YHEPTHH, HEOOXOAMMOHN IS TIPEOI0IIe-
HUSI THAPABJINYECKOTO COMPOTHBIICHIS P IMTPOXOKICHIH Ta3a Yepe3 NCKTPOPHUIBTD.
IMuapaBamyeckoe CONMPOTHBICHUE 3ICKTPOPUIBTPA TPH €ro MPABHIBHON IKCINIyaTa-
um He npesbrmaeT 100...150 Ta, T.e. 3HAYMTENBHO HIDKE, YeM Y OONBIIMHCTBA JAPY-
THX TBUICYJIOBUTEICH. JHEPTUS, MOABOIMMAST K 00pabaThIBACMBIM Ta3zaM IPH 3JICK-
TPOOCAKICHHH, PACXOMYETCSl MPEHMYINECTBCHHO HA OKA3aHHWE HEIMOCPEICTBEHHOTO
BO3/ICHCTBHS HA OCA’KAAEMbIC YACTHIBI. JTHM OOYCIOBICHBI MHOTHE IIPEHMYINECTBA
MPOIIECCa ACKTPOPHIBTPALIHH.

DnexrpodunbTp oTHOCHTCA K Haubouee 3(D(eKTHBHBIM IBUICYIABIHBAOIINM aIl-
maparaM. JOPEKTHBHOCTE OUHCTKH JOCTHTACT 99,9 % B MIHUPOKHUX MpPEACTAX KOHIICH-
Tpauuil (0T HECKOABKHX MT A0 200 /™) u JUCHEPCHOCTH YacTHL (A0 AOJACH MKM) H
HEBBICOKOH 3aTpate 31eKTposHepriu (0kom1o 0,1...0,5 kBr-4 Ha 1000 M’ rasos). Dmek-
TPOQHUIABTP MOXKET OOCCIBLIHBATE BJIAKHYIO M KOPPO3HOHHOAKTHUBHYIO Ta30BYIO CPEIY
¢ Temneparypoi 1o 500°C. [Tpon3BoANTEIBLHOCTD 3ICKTPOPHIBTPOB JOCTHTACT COTCH
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THICAY M°/d OUHIACMOTO Ta3a.

K HemocTaTkaM 3ICKTPO(IIIBTPOB OTHOCHTCS HMX BBICOKAS UYBCTBHTCIBHOCTH K
MOJACPKAHHIO MAPAMETPOB OYHCTKH, BBICOKAS METAJUIOCMKOCTh H OOMbIIHe radapu-
ThI, 4 TAKKE BBICOKAS TPEOOBATCIBHOCT K YPOBHIO MOHTAKA W OOCTY)KHBAHUSL.

[MprveHCHHUE MCKTPOPIIIBTPANNH HMCCT P OTPAHHUCHHHA. DICKTPOQUIBTP HE
MOJKET OBITh HCITOIB30BAH AT YIaBJIUBAHUA HI)IJ'IGfI, o6na;[alomnx OUYCHb BBICOKHUM
JEKTPUYECKEM CONPOTHBICHUEM. Henb3s HampaBisTh B 3MEKTPO(HIBTPHI B3PHIBO-
OIIACHBIC T'a30BBIC BI)I6pOCI>I, B TOM YHCJIC H TAKHEC, KOTOPBIC MOIYT CTATH B3PBIBO-
OMACHBIMH B Tpouecce 00padoTku. He cieayer MCmonp30BaTh 3ACKTPOOUHCTKY, CCITH
OCAKICHUC B3BCHICHHBIX YTACTHII MOYKCT COIMPOBOKIATBECA 3JICKTPOXHUMHYCCKHMHU PE-
AKOMSIMH ¢ BBIXOAOM TOKCHYHBIX MPOAYKTOB H TCM O0Iee - T0OABIATH TAKOBHIC (HA-
mpumep, SO;, NH, u ap.) 111 HHTCHCH(DHKALMA POLIECCa 3ICKTPO()HITBTPALIHH.

OneKTpoQHUIBTPEI, Kak 00Nee CIOKHOC H AOPOrOCToAmee 000pyaoBaHKS, 00CC-
TICYMBAFOIICE TOHKYIO OYHCTKY BO3AyXa, OOBIMHO KOMITOHYIOT C APYTHMH IbIICYIAB-
JIHBAKOIITUMH yCTpOI\/’ICTBaMI/I, YCTAaHABJIMBACMBIMHU HA HAYAJBHBIX CTYNCHAX OYHCTKH.
B PE3YIBTATC MOBBIUACTCA JIKOHOMHYHOCTH HCIOJIB30BAHUA C-)JIGKTPO(I)I/IJ'IBTPOB H
obecnieunBaeTcst 6oee MOTHAS OUHCTKA.

5.1. IIpuHImn ACHCTRUS WICKTPOPIWILTPOB

«B 3nekTpoduabTpe OYMCTKA TA30B OT TBEPABIX M >KHIKUX YACTHI[ IPOHCXOIUT
TOA, TEHCTBUEM 3JICKTPUYECKHUX CHI. YacTHIam cCOOOIAETCS HNEKTPHICCKUH 3apsa, U
OHH TTOJ ICHCTBHEM 3IEKTPHICCKOTO ITOJIT OCAXKTAFOTCS M3 TA30BOTO ITOTOKA.

OO0t U 3MCKTPO(UIBTPA MPUBSIACH HA pHUC. 5.1,

4 5 5
" —
3
— e
2 Puc. 5.1. Dnexmpogunemp: 1 — oca-
e oumeJioHblll 21eKMpo0; 2 - KOPOHUPYIOUWUTI
anekmpoo; 3 — pama; 4 — 8bICOKO8ONbMI-
1 Hbll u30aAmop; 5 — gcmpaxugaiouee ycm-
L }‘_ poticmeo; 6 — gepxnia xamepa;, 7 — cbop-
T+ = HUK AbLIY.
7
tt ¥

[Mponecc obecmbIMBaHAA B ICKTPO(UIBTPES COCTOMT W3 CACAYIOLIMX CTAIHI:
MBUICBBIC YACTHIIBL, MPOXOAA C MOTOKOM Ta3a 3ICKTPHUCCKOE MOJIE, MOIYYArT 3aps;
3APsOKCHHBIC 1aCTHLBI NEPEMEIIAKOTCA K JJICKTPOAAM C MPOTHBOIIOJIOKHBIM 3HAKOM;
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OC)KIAFOTCS HA 3THX 3JICKTPOAX; VAAIIETCS TbLIb, OCCBINAS HA 3ICKTPOAAX.

3apaaKka JacTHIl - ICPBEIH OCHOBHOM IIAT MPOLECCA ICKTPOCTATHICCKOTO OCaXK-
JeHUs. BOXbIIMHCTBO YacTHL, C KOTOPHIMH IPHXOAWUTCS MMETh JEIO IPH IPOMBIII-
JICHHOHM Ta3004HMCTKE, CAMH IO ceOe HECYT HEKOTOPBIH 3apsix, IPHOOPETCHHBIN B MPO-
IECCe UX 00pa30BaHUA, OJHAKO 3TH 3apsabl CITHIIKOM MAJIBI, YTOOBI 00CCIICUHTH (-
(exTHBHOE OcakneHme. Ha mpakTwke 3apsiaka 4acTHI JOCTHTACTCSA MPOITyCKAHHEM
YACTHUIl 4Yepe3 KOPOHY IIOCTOSHHOTO TOKA MEXKIY JJICKTPOAAMH 3JIEKTPOPHILTPA.
MOXXHO HCHOIB30BaTh W IOJOXKHUTCILHYIO W OTPHUIATEILHYI0 KOPOHY, HO UL IIPO-
MBIIIIICHHOH Ta3004UCTKA MPEATIOYTHTEIBHEE OTPUIIATEIBHAS KOPOHA U3-32 OOIbIICH
CTaOMILHOCTH M BO3MO)KHOCTH NMPUMCHCHHSA OONBIINX PadOvMX 3HAUCHUHA HAIpPsUKe-
HUSL ¥ TOKA, HO TIPH OYMCTKE BO31yXa HCIIOIB3YIOT TOJBKO IOJOKHUTEIBHYE KOPOHY,
TaK KaK OHA JACT MCHBIIE 030HA.

OCHOBHBIMH 3JIEMEHTAMHU 3JICKTPO(PHIBbTPA SBILSTIOTCS KOPOHUPYIOIIHI M OCAIH-
TENBHBI 3NMEKTpoAbl. [IepBBIi 37IEKTPOI B MPOCTCHINEM BHZIC HMPEACTABISIET COOOH
MPOBOJIOKY, HATSHYTYIO B TPYOKE WM MEKAY IUIACTHHAMH, BTOPOH - IPEACTABILIET
CO00H MOBCPXHOCTh TPYOKH WITH IIACTHHBI, OKPYKAIOMICH KOPOHHPYFOIIHH 3IICKTPOT
(puc. 5.2).

Puc.  5.2.  Komcmpyk-
MugHas  cxema  2Jex-
mpooog: a — 3NeKmpo-
Qunemp ¢ mpyouamvi-
MU 2nexmpooamy; 6 —
neKmpoghunemp ¢ nia-
CHUHYAMBIMU 271eK-
mpodamu; 1 — KopoHuU-
pyiouje aneKkmpoosl; 2
— ocaoumenvHble 3JeK-
MpoosL.

a
Ha xopoHupyromue 31eKTPOABI MOJACTCA MOCTOAHHBIA TOK BBICOKOTO HATIPSIKE-

Hug 30...60 kB. KopoHupyrommuii 31eKkTpoa OOBIMHO HMCCT OTPHUATCIBHYIO TOILIp-
HOCTb, OCAUTCIBHBI IMEKTPO 3a3€MJCH. JTO OOBSCHICTCS TEM, YTO KOPOHA IIPH
TaKOH TOIAPHOCTH OOJICC YCTOMYMBA, MOABIKHOCTh OTPHLATCIBHBIX HOHOB BBIIIC,
YeM MOJOKUTEIbHBIX. [locieHee 0OCTOATEIBCTBO CBSI3AHO C YCKOPSHUEM 3apsIKh
TIbIJICBBIX YACTHII.

[Noce pacnpeaeTHTENbHBIX YCTPOUCTE 00padaThIBAEMBIC Ta3bl MOMAJAIOT B MPO-
XOObI, 06p330BaHHI>Ie KOPOHHUPYIOIMUMHA U OCAAUTCIBHBIMHU JJICKTPOAAMH, HA3BIBAC-
MBIE MEKIICKTPOIHBIME ITPOMEKYTKAaMH. CXOIAIINE C MOBEPXHOCTH KOPOHHUPYIOIINX
3JIEKTPOAOB 3JIECKTPOHBI PA3TOHIIOTCS B JIEKTPHYICCKOM IIOJIEC BHICOKOH HANPSIKECHHO-
CTH M IPHOOPETAIOT IHEPTHIO, JOCTATOYHYIO A HOHH3AUMH MOJCKYJ raza. Cranku-
BAIONIMECS C 3JCKTPOHAMH MOJICKYJIBI Ta30B HOHH3HPYIOTCS M HAYWHAIOT YCKOPSHHO
JBUTATHCS B HANIPABIICHUM 3JICKTPOJOB MPOTHBOIOIOXKHOTO 3apsia, IPH COYAAPCHHH
C KOTOPHIMH BBIOMBAFOT HOBBIC MOPIHH 3JICKTPOHOB. B pe3ybTare MEXIy 37ACKTPO-
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JAMH TOSBIIETCS 3JCKTPHUCCKUH TOK, a TPH HEKOTOPOH BEIMYMHE HANIPSHKCHHUS 00-
pasyercsi KOPOHHBIH pa3psan, HWHTCHCH()MIMPYIOUIHMH IPOLECC HOHH3ALUH Ta30B.
B3BemeHHbIE YaCTHIIBI, NIEPEMEMASICh B 30HE HOHHM3ALUK M COPOHPYS HA CBOCH MO-
BEPXHOCTH HMOHBI, IPHOOPETAIOT B KOHEUHOM HTOTE ITOIOKUTCIBHBIH WM OTPHIA-
TENBHBIA 3aPAd M HAYMHAKOT MOJ BIMSAHHEM JICKTPHYCCKHX CHII JBHTATHCH K BIICK-
TPOAY NPOTHBOMOJOKHOTO 3HAKA. YaCTHIBI CHIBHO 3apsDKAIOTCA HA TEPBBIX
100...200 MM myTH W CMEIIAIOTCA K 3a3¢MJICHHBIM OCATUTEIBHBIM 3JICKTPOJAM IIOX
BO3/ICHCTBHEM MHTCHCHBHOTO IOJISI KOPOHBI. [Ipomecc B HEsoM IMPOTEKAET OUYEHb ObI-
CTPO, HA TOJHOE OCAXKICHHE YaCTHI[ TPeOYETCsl BCETO HECKONBKO CekyHA. Ilo mepe
HAKOIIJICHMSA YACTHII HA 3JICKTPOAAX UX CTPAXHUBAIOT WU CMBIBAOT.

KoponHbIif pa3psan XapakTepeH AMI HEOTHOPOAHBIX NMEKTPHUUYCCKUX MOMCH. JImd
HX CO3JAHMS B ANEKTPODIIBTPAX MPUMEHIIOT CHCTEMBI JJICKTPOAOB THIIA TOYKA (OCT-
pHe) - MIOCKOCTh, THHUA (OCTpasd KPOMKA, TOHKAA MPOBOJOKA) -IUTOCKOCTh WM LHU-
JTHHAP.

B mone kOpoHBI 31EKTPOHUIABTPA PEATH3YIOTCS ABA PA3IMYHBIX MEXAHH3MA 3a-
psankn yactun. Hambonee BakHa 3apsaka MOHAMH, KOTOPBIC ABIDKYTCS K YaCTHIAM
O, ACHCTBHCM BHCITHCTO HJICKTPHUICCKOTO MOJIA. BTOPHYHBIH mporece 3apsaaka 00y-
crosneH TA(pPy3ueH HOHOB, CKOPOCTh KOTOPOH 3aBHCHT OT IHEPTHH TEIIOBOTO JBH-
JKCHHUA HOHOB, HO HE OT AJICKTPHICCKOTO MO, 3apsaaKa B MOJIC MPeoOIamacT I dac-
THL auamerpoM Ooxee 0,5 mxMm, a muddy3noHHas — at yactun menbue 0,2 MKM;, B
npoMexyTouHOM auanasose (0,2...0,5 MKM) BasKHBI 002 MEXaHU3MA.

Ha mpakTtuke HampspKEeHHOCTD MO OOBIMHO JeKUT B mpeaenax 300...600 kB/m,
HO MOKeT npepbimarth 1000 kB/M B crienmanbHbIX cucTeMax. FoHHAs IIOTHOCTD HMe-
et mopagok 10°...10'" M->, HO B CHIEIHATBHBIX CIYYAAX MOJKET OBITH 3HAYHTEIHHO
BBIIIC.

Bpemennaa nocToAaHHAA 3apaaku fp cocraBmer 0,11 cekyHa MpH OTHOCHTENBHO
Mol HOHHOM mioTHOCTH 10" M-> M yMenbmaercsa 10 0,001 ¢ mpH BHICOKOM 3HAYC-
uum wiotsoctH 10" M°. Ecnm npuuats BpeMs 107, 171 MPAKTHUECKH TIOTHOTO 3aBEp-
IICHHS 3apAIKH, TO MPH YMEPEHHOM IIOTHOCTH HOHOB 10" M Bpems 3apsaku cocTa-
ut 0,1 ¢. 310 BpeMA COOTBSTCTBYCT JIMHE IyTH ra3a B ocagurene, pasHoi 0,1...0,2
M, TaK 4YTO 3apsaKa MPOTEKAECT HA HE3HAYHUTEIBHOM PACCTOSHHHU OT BXOAA B 3ICKTPO-
dumsTp.

HanpsxkeHHOCTB MOJIA, B KOTOPOM BO3HHMKACT KOPOHA, HA3BIBAIOT HAYATBHOM HITH
KpuTHueckoi. Ee BerwdmHa BO MHOTOM 3aBHCHT OT IApaMETPOB 0OpadaThIBAEMBIX
Ta30B U MOMKCT COCTABJIATH 1A CTAHAAPTHBIX YCIOBHH mopsmka (15...20) kB/cm.
Kpuruueckoe HanpspKeHHE HA 3IMCKTPOAax U, NMPH KOTOPOM TMOABIACTCSA KOPOHHBIH
paspsa, 3aBUCHT OT UX TCOMETPHH.

Cropocts apetida (mepemMenmennst) B3BEICHHBIX YaCTHI BO3PACTACT C HATIPSHKCH-
HOCTBIO TIOJIL, OAHAKO IPH ONMPENCICHHOM 3HAYCHUM HATIPSDKCHUA HA JICKTPOJAx Ha-
CTymaer mpoOOH Tra30BOTO IMPOMEKYTKA W BOSHHKACT Ayra. [103TOMY ONTHMAIBHBIM
3HAYCHHEM HANPSDKCHUS HA 3NEKTPOJAX CUMTACTCS MAKCHMAIBHO OIH3KOE K MPOOOH-
HOMY.

Tak kKak ICKTPHUCCKAS MPOYHOCTh Ta30BOr0 MPOMEKYTKA IPH OTPHULATEIBHOH
KOPOHE BBIIIC, YeM IPHU MOJOKUTECIBbHON, B CHCTEMAX OYHCTKH MPOMBIIUICHHBIX BBI-
OpOCOB MONAIOT HA KOPOHUPYIONIMH 3JIEKTPOJ OTPHUIATEIHHOC HATIPSKCHUC BBIPSIM-
JeHHOTO TOKa. OAHAKO B OTPHIATEIHHOH KOPOHE 00pa3yeTcsl 3HAUMTEIBHOE KOJIHC-
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CTBO 030HA, KOTOPBIH MOYKET HHHIMHPOBATH B aTMOC(epe MHOXKECTBO PEAKINH, TIPH-
BOJINHUX K €€ BTOPUIHOMY 3arPA3HCHUI0. DIEKTPOMUIBTPHI A1 CHCTEM BEHT LK
¥ KOHIWUIMOHHUPOBAHMUS BO3/IyXa PadOTAOT TOIBKO C MOJIOKUTCIHLHOH KOPOHOH.

CreneHb OYNCTKH TA30B OT JAWCIIEPCHBIX IPHMECEH B 3IEKTPO(UIBTpax 3aBUCHT
MPAKTHYECKH OT BCEX MAPAMETPOB TA30B M B3BCIICHHBIX YACTHII, OT KOHCTPYKTHBHBIX
XApPAKTEPUCTHK aNNapaToB, PEKUMOB JKCIUIyaTalmd H psaza apyrux (akropos. U3
CBOHCTB AWMCIICPCHBIX YACTHUI] HAMOOJECE OYCBHAHO MPOSBILICTCS BIMSHHC YACIHHOTO
3NCKTPHUCCKOTO conpoTuBiIcHAA (YIOC), ONTHMATBHOS 3HAUCHHE KOTOPOTO HAXOIUT-
¢4 B mpeaenax (106... 109) Om'M. HU3KOOMHBIC YACTHIIBI JICTKO 3aPAKAKOTCA B JICK-
TPHIECCKOM TOJIE, OAHAKO C MPUONIDKECHUEM K 3JIEKTPOAY C IPOTHBOIIOJIOKHBIM 3HA-
KOM TIEPe3apsDKAIOTCI, W MEXAY HUMH HAUMHAKOT JCHCTBOBATH CHIIBI OTTAJIKHBAHILL
DTO CIYXHT TMPUIMHONW BTOPHYHOTO YHOCA HH3KOOMHBIX YACTHI, AAXKC YCICBIINX
ocecTb Ha 3nekTpox. Enre MeHee OIaronpusITHEIC MPOLECCH BOSHUKAIOT IIPH OUHUCTKE
BBICOKOOMHBIX IbIIcH. Ocenas Ha 3IEKTPOAbL, OHH OOPa3yIOT HEOTHOPOIHBIH 3IICK-
TPOU3OIAIUOHHEIH c10f. [1o MecTy Hamboaee Cnabol H30IAMUH HANPSHKCHHOCTH T10-
71 CTAHOBHTCSI MAKCHMAJIBHOM. 3T0 CIIOCOOCTBYET 00PA30BAHMIO KOPOHBI C IPOTHBO-
TOJO’KHBIM 3HAKOM ("0OpaTHOH KOpPOHBI"), PE3KO YXYAIIAOIEH pPadoTy 37EKTpO-
(umbTpa.

B Haubombmei Mepe mpolece YIaBIHBAHAS IBUTH B 3JCKTPO(PHIBTPE 3aBHCHT OT
3IEKTPUYECKOTO COTMPOTHUBICHHS MBLTH. [10 BENMUYMHE CONMPOTHUBICHHS IIBUIH JICIAT HA
TPH TPYIIIIBL

— IBUTH C MAJTBIM YACTBHBIM JIEKTPHYECKHM compoTusicHueM. YIC<10" Omm.
3Ta ML, CONMPUKACASICH C OCAAUTEIBHBIM 3JIEKTPOAOM, MITHOBEHHO TEPACT 3apsad H
TPHOOPETAET 3apsA B COOTBETCTBHH CO 3HAKOM 3JIEKTPoAa. B pesymnprare Mexkmy 1ac-
THLIEH M 3JEKTPOAOM BO3HHKACT OTTAJKWBAOMIAS CHJIA, HANPABJLIIOMAS YACTHIY B
Ta30BbIH MOTOK. ECIM OTTAaNKMBArOMIAS CHJIA TIPEOIOTICET CHITY CONMPOTHUBICHHS CPE/IBL,
BO3HHMKACT BTOPHYHBIH YHOC, CHIDKAIOIIWIT 3((EKTHBHOCTH YIABIMBAHUS IBIIH B
3NCKTPOPHITBTPE;

— meima ¢ YOC B mpezenax 107...10' Om-M 6e3 Kakux-1u00 OCTOKHCHHI 0CaK-
JAFOTCS HA 3JEKTPOJAX U YAAISFOTCS,

— mbiH O 3HaunTeIbHLIM YIC > 10 OM-M. YIaBIHBAHHE STHX TBUICH B 3MICK-
TPOQUABTPE MPEICTABISIET HAHOOIBINYIO CIOXHOCTh. M3-3a MEIUICHHOW pa3psaKu
YACTHII, OCENAOINX HA 37ICKTPO/E, HA IOCICTHEM HAKAIUIMBACTCS CIOH OTPHIATEINb-
HO 3apsDKEHHBIX YacTHIl. BO3HMKArOIee 3JCKTPHIESCKOE ITOJIE CI0S1 HAYMHACT TIPETHIT-
CTBOBAThH JATBHCHIIEMY OCAKACHHUIO 4acTHI. JD(PPEKTHBHOCTD 3MEKTPOUIBTPA CHU-
skaercs. Bo3MOKHO sIBJICHHE 00PaTHOM KOPOHBI, IIPH KOTOPOM 3HAYUTEIIFHO YBEIHIH-
BAaeTCs MOTPEOILIEMBII TOK IPH CHIDKCHHH HANPSDKCHUS Ha 3yekTpoaax. [1eimm 3o
TPYIITEI YaCTO 00Pa3yIOT HA 3ACKTPOAAX MPOYHBIH H3QTHPYIOIHHA CIIOH, TPYAHO MOA-
JAFOIIMHCS yIATCHHIO. BBHICOKMM yICTbHBIM 3JIEKTPHUSCKEM COIPOTHBICHUEM 00JIa-
JAIOT MBIIH MATHC3WTA, THIICA, OKCHABI CBHHIA u ImHKA PbO, ZnO, cynpdua cBHHIA
PbS.

Camxerne YIC mblmm 1oCcTHracTcs J00ABKOH K ra3y psia pearcHToB, HAPHMED,
CEPHHUCTOr0 AHTHAPHAA, AMMHAKA, XJIOPHAOB KANbLUA M HATPHA U Ap. TakoH ke pe-
3yIBTAT JACT NOOABICHUE B Ia3 3JIECKTPOIMPOBOIHBIX YACTHI] CAKH MM KOKCA.

BbIcokoe CONPOTHBICHHUE Psta MBUICH MOXKET OBITh IOHIDKCHO OXIIA’KACHHEM
meIIera3osoro moroka Hiwke 130°C nm ero HarpesanueM cebime 350°C.
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OrnpeencHHOS BINSHAC HA CTEIIEHb OCAXKICHUS YACTHI[ OKA3BIBAIOT MX KOHICH-
Tpaumus U AWCHCPCHBIH cocTaB. Ha BXome B 3MeKTPO(HIBTP YACTHUIBI MOTYT HMETh
COOCTBEHHBIH 3NCKTPOCTATHUCCKUN 3aps, KOTOPBIH NMPH WX OOJBIIOM KOJHYECTBE
(T.6. IPH BBICOKOH CUYECTHOH KOHICHTPALMH) MOKET 3AMETHO BIHMATH HA MAPAMETPBI
OC)KIACHUSI YACTHI[, CHIDKAS HANPSDKCHHOCTh JIICKTPHUCCKOTO IO B ammapare
BIUIOTH O0 3aIAPAHUAA KOPOHBIL TeOpeTI/I‘{eCKI/I HAUMCHBITHH PasMEp yaaBIMBACMBIX
YacTUIl B ANEKTPOUIbTPaX HE orpaHmicH. OAHAKO MPAKTHUCCKH HE BCE YACTHUIBI B
HHUX YJIABIIUBAKOTCA. HpI/I OYCHb BBICOKOH KOHICHTPAIUHA BBHICOKOAUCTICPCHBIX YACTHIL
(00BIMHO CYOMHKPOMETPOBOTO AHAA30HA) HACTYNACT IMOJABJICHHC TOKA KOPOHBI 00B-
CMHBIM JJICKTPHYICCKHM 3apAd0M. 310 NPUBOAUT K TOMY, YTO KOHLCHTPAINA HOHOB
CTAHOBHUTCA CITHIKOM HHU3KOH, YTOOBI 0OCCIICUNTD JOCTATOMHYIO 3aPAAKY YaCTHIL,

CropocTs apelida JacTull B JNEKTPHUCCKOM I0JI€ B 3HAYUTEILHON Mepe 3aBUCHT
OT Pa3MEpoOB YACTHI. IJTa 3aBHCHMOCTh MMECT CIOKHBIH XapaKTEp BBHAY Pa3IIHII
MEXaHU3MOB IIEPEMEIICHIS YACTHUIl Pa3HBIX Pa3Mepos. CUUTAECTCS, YTO B AWATIA30HE
pasmepo menee 0,1...0,3 MKM CKOPOCTh NMEPEMEIICHUA YACTUL B 3JICKTPHUCCKOM
MOJIC YMEHBIIAETCS C X YKPYIHEHHEM, B quanas3oHe oT 0,3 10 20 MKM - yBeIHIUBA-
€TCsl C YBETMUICHUEM AHAMETPA M 3aTEM BHOBb HECKOIIBKO CHIKACTCS.

W3 mapaMeTpoB ra30BOTO MMOTOKA HAHOOJBIICE BIMSHIE HA OCAXKICHHUEC OKA3bIBA-
FOT BIAKHOCTH U TeMieparypa. Co CHIDKEHHEM TEMIIEPATypPhl YMEHBINACTCS BSI3KOCTh
ra30B, BCJICACTBHC YCrO OHHM OKA3BIBAIOT MCHBINCE CONMPOTHBICHUE IEPEMEILCHHIO
B3BCIICHHOH 4YacTUIBI K 37eKTpoxy. C MOHMKEHUEM TEMICPATYPHI PACTET YCTOMIH-
BOCTb KOPOHHOTO Pa3psifa, 4YTO MO3BOJLIET padoTaTh IpH OONee BHICOKOH HANPSLKCH-
HOCTH 3JIEKTpHYECcKOTO0 moist. Kpome Toro, ¢ oxnakaeHueM 00padaThIBacMOTO MOTOKA
pacTeT ero OTHOCHTEIBHAS BIAYKHOCTh, YTO BEICT K MOHIDKCHMIO Y OC vacTuIl Bie -
CTBHUC HX YBJIAKHCHHA.

OueHb BaXXHBIM (DPAKTOPOM, CBSI3AHHBIM IPAKTHYCCKH CO BCEM ITPOLIECCOM 3JICK-
TPOOCAKICHHS, SIBJLICTCS CKOPOCTh ra30BOro MoToka. OT Hee HEMOCPEICTBEHHO 3aBH-
CAT BPeMsI MPEOBIBAHKS YACTHUIL B AIIAPATE M €T0 TADAPHTHL.

[Tpu cmaboM TeueHNH Ta3a, CIMIIKOM OOJBINON CKOPOCTH ra3a WIIH IJIOXUX YCIIO-
BIAIX YACPKAHIA MOKCT MPOUCXOAUTh YHOC OCAKACHHBIX TACTHIL. qaCTI/II.[I)I, YHCCCH-
HBIE C OCAZUTEIBHOTO 3MEKTPO/A, B CIYYAC OTPHIATEIHHOW KOPOHBI MPHOOPETYT I10-
JIOKATCITHHBIN 3apsaa BCICACTBHC OMHCCHH. Ot JaCTHULBI MOTYT HEC NOABCPIaAThCA
Tepe3apsaKe WIH Mepe3apsauThcsa TONbKO YacTHIHO. B moboM ciydyae dacTums! Oy-
YT BBIHECCHBI M3 3NEKTPO(UIBTPA, UTO CYMECTBEHHO CHU3HT 3(PPECKTHBHOCTH yIaB-
musanus. [Ipu cropoctsax moroka 6osee (1...1,5) M/C pe3ko pacTeT BTOPHUHBIH YHOC
TIBITH C 3JCKTPOa0B. OUYEHb BA’KHO B CBSI3H C 3THM OOCCTICYHTh PABHOMEPHOE PacIpe-
JICTICHHE TI0TOKA TT0 CEUYCHHIO aIllapara ¢ TeM, YT00 JOKAJIbHbBIC CKOPOCTH B MEXKIJICK-
TPOTHBIX MPOMEKYTKAX HEHAMHOTO OT-JIHYAIICH OT CPETHEH CKOPOCTH.

OnpeacncHaoC BIHAHAC HA 3()PEKTHBHOCTS 00PAOOTKH Ta30B OKA3BIBAIOT KOHCT-
PYKTHUBHEBIC O0COOCHHOCTH TCX MJIH HHBIX THIIOB 3J'I€I(Tp0(1)I/IJ'II>Tp0B.

OneKTpOQUIBTPE PabOTAFOT KaK MOJ Pa3PSKCHUCM, TaK W MO H30BITOTHBIM
JasieHueM. CHCTEMA TBUICYIABIHBAHIS, B KOTOPOH NMPHMEHEH 3IEKTPO(HIBTp, MO-
KCT OBITh IMOJHOCTBIO ABTOMATH3HPOBAHA».
[http://e.]anbook.com/books/element. php?pll id=63125]
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5.2, KoHCTpYRITHA 3JIERTPOPUILTPOB

«Ammapartel A7l OYMCTKH Ta30B 3THM METOJOM HA3BIBAIOT 3IEKTPO(HIBTpaMH.
OCHOBHBIMH 3JIEMEHTAMHU 3JICKTPO(PHIBTPOB SIBILIOTCS: TA30ILIOTHBIH KOPILYC C pas-
MCIICHHBIMH B HEM KOPOHHMPYIOIIMMHM 3JCKTPOJAMM, K KOTOPBIM IOJBOIUTCS BbI-
MPAMJICHHBIH TOK BBICOKOTO HANPSDKCHHS, W OCATUTCIBHBIMH 3a3CMICHHBIMH 3JICK-
TPOJAMH, HM30IITOPBI 3JCKTPOIOB, YCTPOMCTBA AN PABHOMEPHOTO PACHPEICICHHS
TMOTOKA MO CCUCHHUIO MICKTPOPMIBTpa, OyHKEpa A ¢OOpa YIOBICHHBIX YACTHII, CHC-
TEMBI PETCHEPAIIMH 3TICKTPOIOB U 3JCKTPOITUTAHIL.

KOHCTPYKTHBHO 35eKTPO(UIBTPBEI MOTYT OBITH C KOPIyCOM HPSIMOYTOJBHOM HITH
OUIHHAPHYECKO (GopMbl. BHYTpPH KOPITyCOB CMOHTHPOBAHBI OCAAUTEIBHBIC M KOPO-
HHUPYIOIIHE 3ICKTPOABL, a TAKKE MEXAHW3MBI BCTPAXHUBAHMS JJICKTPOIOB, H30JATOP-
HBIC V3JIbI, TA30PACIPEICIUTCIBHBIC YCTPOICTRA.

YacTs 3meKkTpoPHIBTPa, B KOTOPOH Pa3MCIICHBI 3JICKTPOABI, HA3BIBAIOT AKTHBHOM
30HOH (PeKe - AKTUBHBIM 00BEMOM). B 3aBHCHMOCTH OT YHCIIA AKTHBHBIX 30H H3BCCT-
HBI 3ICKTPOPHILTPHI OTHOZOHHBIC M ABYX30HHBIC. B OTHO30HHBIX 3NMEKTPOUIBTPAX
KOPOHHPYIOIINE U OCATUTEIBHBIC JJICKTPOABI B MMPOCTPAHCTBEHHOM OTHOIICHUH, KOH-
CTPYKTHBHO HE Pa3AciCHbI, B ABYX30HHBIX 3NMEKTPOQMILTPAX HMEETCSI YETKOE pas3ie-
neHue. [l CAaHWUTapHOW OYWMCTKH 3AIbUICHHBIX BBHIOPOCOB HCHOJB3YIOT OJTHO30HHBIC
KOHCTPYKIHH C PA3MEIICHHEM KOPOHUPYIONINX W OCATUTEIBHBIX JICKTPOJAOB B OTHOM
padoueM oObeMe. [IBYX30HHBIC 3MCKTPOPUIBTPHI C PA3ACTbHBIMA 30HAMH I HOHH-
3a0UH M OCAKIACHUS B3BEIICHHBIX YACTHUII IIPUMCHAIOT B OCHOBHOM ITPH OYHCTKE IPH-
TOYHOTO BO3ayXa. CBSI3aHO 3TO C TEM, UTO B HOHU3AILMOHHON 30HE MPOUCXOIUT BhIIC-
JICHUE 030HA, MOCTYIUICHHE KOTOPOTO HE JOIYCKACTCA B BO3AYX, NMOJABACMBIN B II0-
MCIICHHS.

B 3aBucmMOCTH OT HaNPaBICHI ABIKCHIS Ta3a NEKTPOIIIBTPHI MOIPA3ICIIIEOT
HA TOPH3OHTAJBHBIC M BEPTHKANbHBIC. BepTHKANBHBIC ammapaThl 3aHUMAIOT B IDIAHE
3HAYHUTEIHHO MCHBIIEC MECTA, HO IPH IMPOYHX PABHBIX YCIOBIIX KOI(D(DHIUCHTHI O4UH-
CTKM B HUX HIDKE. AKTHBHAS JUTMHA MO BEPTUKAIBHOTO 3ICKTPOQHIBTPA COBMANACT
C QKTHBHOM BBICOTOHU €r0 3JICKTPOJOB.

ITo Mepe oca’kmeHHS NMBIIH HA 3ICKTPOJAX MOHMKAECTCS 3(D(EKTHBHOCTD ITbIIC-
yiaBIMBaHWA. Bo m30ekaHHE 3TOTO SIBICHHSA M IMOJACPKAHMS ONTHMATBHOH 3(p(ek-
THBHOCTH 3JICKTPO(PHIBTPOB 3NEKTPOIBI MEPHOAMYCCKA OYHIIAIOT OT ITBLTH BCTPSAXH-
BAHHUEM WJIH TPOMBIBKOH. COOTBETCTBEHHO 3NICKTPO(MHIBTPHI MOAPAZACIIIIOTCS HA
CyXHE B MOKpBIC.

«K MOKpBIM OTHOCAT ammapaTsl, YIABIMBAIOIINC SKUIKHC HIH 3HAYUTCIBHO YB-
JTAKHCHHbIC TBEP/bIC YACTHIBI, a TAKXKE 3IMCKTPOPHIBTPHL, 3JICKTPOIBI KOTOPHIX O4H-
IIAIOTCS CAMOTEKOM (KOHICHCATOM YJIOBICHHOTO KHIKOTO a3P030JI1) HIM MOCPEICT-
BOM CMBIBKH OCCBINHMX HACTHI[ KHIKOCTHIO. K CyxXmM OTHOCAT 31eKTpO(HIBTPHI,
VJIABIMBAIOIINC CYXHE TBEPABbIC YACTHIBI, KOTOPBIC YAALIOT C 3JICKTPOIOB ITOCPECT-
BOM BCTPSIXHBAHHUS YepE3 ONMPEIACICHHBIC MPOMEKYTKH BPEMCHH.

Bce MOKpBIE 31eKTpO(HIBTPHI, HAIIEANIME NMPHMEHCHHE B IPOMBIIUICHHOCTH,
HMCIOT BEPTHUKAIBHYIO KOMIIOHOBKY. CyXHe ammapaTbsl MOTYT OBITh KaK BEPTHKAIb-
HBIMH, TaK W TOPHU3OHTAIBHBIMH. [IpeMMyIIECTBEHHOE NPHUMCHEHHE CpPEIU CYXHX
3MeKTPO(UIBTPOB HMEIOT aNIapaThl C TOPH30HTAIBHBIM XOJO0M Ta3a - TOPH30HTAb-
HBIC MHOTOIIOJBHBIC AIlApaThl, B KOTOPBIX OUMINAEMBIN ra3 MPOXOIUT ITOCICAO0BA-
TEJIBHO YEPE3 HECKOIBKO 3TICKTPUYCCKHX ITONICH.
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B 3aBucumocTd 0T (hOPMBI OCATUTEIBHBIX 3IEKTPOIOB H3BECTHBI 3ICKTPOPHILT-
psI TpyOUaThie ® IIacTUHYATHIE (puc. 5.2). Tpybuarsie 3meKTPOUIBTPBI COCTOAT H3
60JIBIIOrO YKCIA IEMEHTOB, HMEIOIIMX KPYTJIOe WK COTo00pasHoe ceueHue. [1o ocu
TPyO4aTOr0 3JEMEHTA PACIOJIOXKCH KOPOHHPYIOIIWI 3nMekTpod. B rumacrmHUaToM
3MeKTpO(UIBTPpE MMEETCS OONBINOE KOIMYECTBO MAPAUICHBHBIX IUIACTHH. Mexmy
HUMHM HAXOJATCS HATSHYThIC KOPOHHPYIOIIHE 3JCKTPOIBI.

DOopMBI OCAAUTENBHBIX U KOPOHUPYIONIMX 3JICKTPOJIOB MOTYT OBITH CAMBIMH Pa3-
HOOOpa3HsIMU. KOPOHHPYIOIIHE 37IEKTPOIBI MOTYT HAOMPATHCA M3 TOHKHX KPYIJIBIX
WA TOJICTBHIX IMICCTHIPAHHBIX CTECPKHEH, CTANBHBIX MIIO000PA3HBIX MMOJIOC, MPOIIH-
POBAHHBIX JICHT C HTOJNbYATOH BHINTAMIOBKOH. MHOTIa MpHMEHsFOTCs 1 apyrue (op-
MbL. OcaguTenbHbIC JNEKTPOABI CYXUX (PHIBTPOB BBHIONHSIIOT B BHAC MPOPUIHPOBAH-
HBIX IUIACTHH, KETI000B, peke - KOPOOOK C KPYTIBIMHE HJIH CIOKHBIMH BBIPE3aAMH I
JYYIIET0 YACPKAHUS OCAXKICHHOH IBLTH OT BTOPHYHOTO YHOCA. B MOKpBIX 31€KTpO-
(¢umpTpax mpodIeMa BTOPHYHOTO YHOCA HECYIIECTBEHHA, IO3TOMY 3JIEKTPOIBI BBI-
MONHSIOT B BUJAEC HAOOPOB NMPYTKOB M TJIAAKHX IUIACTHH, YTO MO3BOJLIET JIETKO CMBbI-
BAaTh OCAZOK.

DIEKTPOABI CYXHX (DHUIBTPOB BCTPAXHBAIOT COYAAPCHUEM WM IIPH ITOMOIIH CIIe-
[UATBHBIX YAAPHO-MOJOTKOBBIX MEXaHM3MOB. COyZapeHUsI NMPHMEHIIOT B OCHOBHOM
JUTL BCTPSXHBAHMSA KOPOOYATHIX 37CKTPOA0B. OCTaIbHBIC THUIEI KOPOHHPYIOIIUX H
OCAIATEIBHBIX HIIEKTPOAOB BCTPSAXUBAIOT YIAPAMH BPAINAFOINMXCS MOJOTKOBBIX Me-
XAHU3MOB TI0 HAKOBAJBHAM, MPUKPEIUICHHBIM K 3THM 3JICKTPOJaM.

[TpoMbIBKa 37EKTPOAOB B MOKPBIX 3ICKTPOPHIBTPAX MOXKET MPOM3BOIAUTHCA IiC-
PHOIMYECKH WJIM HENMPEPHIBHO. [T NMEpHOAMYECKONH IPOMBIBKH IOJAFOT OOJBIIOE
KOJIMYECTBO BOABI MM APYTOM NMPOMBIBHOH SKMIKOCTH HA 3NEKTPOABI (B AKTHBHYIO
30HY) NPH OTKIIOYCHHOM HATPsDKCHWH. Ha BpeMs NMPOMBIBKH CEKIMH IOJA4y rasza
TIPEKPAIALOT.

[lepeTok HEOUMINEHHOTO Ta3a MUMO AKTHBHOH 30HBI JAXKE B HEOOIBIIOM KOJIH'C-
CTBE MOJKET 3aMETHO YXYAIIHUTh CTCTICHb OYNMCTKH. B TOPH30OHTANBHBIX (DHIBTPAX He-
AKTHBHBIC 30HBI PACHOIOKEHBI HAT W IO JICKTPOIHOW CHCTEMOH (BKIIOUAs OYHKe-
pa), a TaKKE B MPOMEKYTKAX MEKIY KPAHHHMH OCAUTEIbHBIMH JICKTPOIAMH B KOp-
IMycoM. B BepTHKATBHBIX IUTACTHHYATHIX (PUIBTPAX HCAKTHBHBI IPOMEKYTKH MEXKITY
0CaINTEIHHBIMHU 3JICKTPOJAMH W KOPIYCOM. B BEpTHKANBHBIX TPYOUATHIX amaparax
HEAKTUBHbBIC 30HBI MOYKHO YCTPAHUTH IOJHOCTBIO. B IIIACTHHYATHIX KOHCTPYKIHAX
3a30pbl HEOOXOAMMBI AN BCTPSXHUBAHHSA JICKTPOAOB M COONFONCHHS HMPOOOHHBIX
MPOMEXKYTKOB. [103TOMY B TakumxX 3ICKTPOQHIBTPAX IPEIyCMATPUBAOT KJIATIAHBI
(IuTKHM), co3AAr0mue JTA0MPHHTHOE YIDIOTHEHHE M CHIDKAOIINE TIEPETOKH ra3a.

CKOpPOCTh OUHINACMOTO Ta3a B AKTHBHOM 30HC SABIIACTCSA OTHOM M3 OCHOBHBIX Xa-
pakTepucTuK 3nekTpodribTpa. Hanboapmyo BEMHYHHY 3MEKTPHUCCKOTO 3apsaa yac-
THIIBI Pa3MEpPOM 10 1 MKM MOJYHarOT 32 BpeMs HAXOXKICHUS B 3JICKTPUHUCCKOM ITOIIC
okono 1 c. CrOpOCTh MPHHUMAIOT B 3ABUCHMOCTH OT KOHCTPYKIHH 3ICKTPOPHILTPA.
Tak, B CyXuX 371¢KTPO(UIBTPAX €€ 3HAUCHHUC HAXOAUTCA 00BIMHO B mpeacnax 0.8...1,7
M/c. JI0JOKHO OBITH O0CCIICUCHO PABHOMCPHOC PACTPEACICHHIE CKOPOCTH OMHIIACMOTO
ra3a Mo CCUCHUIO ammapaTa. [y BEIpaBHUBAHMS CKOPOCTHOTO OIS B 3NEKTPO(UIBT-
pe YCTAaHABIMBAIOT PCHICTKH, HANPABJLIIOLIME JIOTMATKH, NMEp(OPHPOBAHHBIC ILIACTH-
HBL

[MInpokoe pacnpocTpaHEHUE B IPOMBIIIICHHOCTH IOPYUHMIH 3JIEKTPO(HIBTPHI
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tuna YI', 3T'A u ap. DTH anmmaparsl NPUMCEHSIOT HA TCIUTOBBIX 3JIECKTPOCTAHLMAX, B
YEPHOHW M IBETHOH METALTYPrUH, XUMHYCCKON MPOMBIIUICHHOCTH, HA MPSATNPHATHAX
CTPOMTENBHBIX MATEPHATIOB.

JUI1 IPOMBIIIIEHHOM Ta3004UCTKH U3 ANNAapaToB OTCYECTBEHHOTO MPOH3BOACTBA
MOTYT OBITh PEKOMEHIOBAHBI NEKTPOPHILTPHI 00mIero Ha3HaueHwus Tumos JI'A, OI'T
(ropm3oHTaNTBEHBEIC cyXue), YB, OBB (BepTHKATBHBIC CYXHC), 4 TAKKE PAA CICIHATH-
3MPOBAHHBIX THIIOB JIEKTPO(DIIBTPOB.

DnexrpouasTpsl cepun I A mpeaHA3HAYCHBI A1 00CCIBLTHBAHUS HEATPOCCHB-
HBIX HEB3PBIBOOMACHBIX TA30BBIX BRIOPOCOB ¢ TemmepaTypol a0 330°C. Kopmyca an-
TAPaToOB CTATbHBIC, HMCIOT MPAMOYTOIbHYIO (hopmy. Koprmyc ammapara cranbHO# Ten-
JOM30IMPOBAHHBIN, HMEET MPAMOYTONBHYIO (JOPMY M pacCUUTaH HA pa3pekeHue 10 4
k[1a, B ammapate uMeeTcd 3 AMEKTPHUCCKUX MO, PACIONI0KECHHBIX MOCIEAOBATEIBHO
mo xomy raza. OcaguTenbHbIC 3NICKTPOABI IPEACTABILIIOT COOOM IUTOCKHE ITOJIOTHA,
HAOPAHHBIC W3 MPYTKOB, 4 KOPOHHPYIOIIKC - MPOBOJOYHBIC (IMAMETP MPOBOJIOKH 2,2
MM), HATAHYTBIC IPH TOMOIIH TPY30B MCKIY OCAAUTCIGHBIMH. [THHA OXHOTO AKTHB-
HOro moJyiA 2,5 M, mupuna 5,97 M (mmupuna xopmyca 6,0 M), Beicota 7,74 M, paccros-
HHE MEXIY COCCIHUMHU OCATUTENIbHBIMHU JJIEKTpogaMu 260 MM. YIOBJICHHASA IbLIb
YAALIETCA C DICKTPOJOB MEXAHMYCCKMM BCTPAXHBAHHEM IOCPEACTBOM YIAPOB MO-
JIOTKOB IO HAKOBAJIBHAM OCAJUTEIBHBIX U PAMaM MOABECA KOPOHHPYIOMIMX 3ICKTPO-
moB. Ammapatsl OI'TI H3rOTOBIAHCH YCTHIPEXIIOIBHBIME C AKTHBHOM BBICOTOMH 4,5 M,
mmwHOH 1,5 M, mmpuao# momt 2,17 (OI'TI-4-8) u 3,98 M (OI'TI-4-16), a mmpuHA KOP-
myca coctasiaia 2,20 u 4,0 M. Jlomyctumoe paspexenue B anmmapare 1,5 xIa.

OnexrpoduasTpsel cepun O T (puc. 5.3) mpeaHA3HAYCHBI I OYHCTKH HEArpec-
CHBHBIX, HCB3PBIBOOIACHBIX 1}':130B ¢ Temmepatypoii 1o 450°C.
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Puc. 5.3. Dnexmpogpunemp muna OI'T: a — sanexmpodhunemper S1'T2-3-2,5-20 u
DI'T2-4-2,5-20; 6 — anexmpoghunsmpur II'T2-3-2,5-30, DI'T2-4-2,5-30, DI'T 2 - 3-2,5-
40 u DI'T2-4-2,5-40; & — anexmpogpunvmpur I 'T2-3-2,5-60 u I'T2-4-2,5-60; 1 — me-
XAHUSM GCHIPAXUBAHUS OCAOUMENLHYIX 2NeKmpooog; 2 — xopnye, 3 — ocaoumenvHulil
2NeKMPoO; 4 — U30TAMOPHAS KOPOOKA; 5 — MEeXAHUIM GCMPIAXUBAHUL KOPOHUDVIOUUX
2NEKMPO008; 6 — 3auumuas Kopobxa Ojisi n0080OA MOKA;, 7 — KOPOHUPVIOUUl ek~
mpoo; 8 — JIOK OOCIYHCUBAHUL.

77



WX OCHOBHOE OTIHMHE OT aIAPaTOB MPEABIAYINNX CEpUH 3aKIIOUYACTCA B KOHCT-
PYKIHH OCAJUTEIBHBIX 3JCKTPOJOB, KOTOPBIC AHANOTHYHBI NPUMCHACMBIM B 3JICK-
TpodunbTpax cepum IOI'A. Bricora xoponmpyromux 3nekrponos 8040 mm. Kopmyc
ammapara paccumTaH Ha paspeskenue 10 4 k[1a. MapkupoBka 3eKTpo(IIIBTPOB CEPHH
OI'T o3Hauaer: 31eKTPO(HIBTP TOPU3OHTANBHBIN BBICOKOTEMIICPATYPHBIH, NEPBOC
YHUCTI0 TMOcIe OYKB YKa3bIBACT HOMED (TabapHT) THIOPA3MEPHOTO PsAa; BTOPOE - KO-
JYECTBO IOJICH, TPEThE - JUIMHY OJHOTO IIOJI, M; UECTBEPTOC - IUIOMAAb AKTHBHOTO
ceuerns, M*». [http://e.lanbook.com/books/element. php?pll_id=63125]

OnexrpoduasTpsl Mapku I12-2-4-37 CPK (puc. 5.4) nmpeaHa3HAYCHBI I OUHCT-
KH Ta30B COJOPCTCHEPALMOHHBIX KOTIOATPETraToB. JDIEKTPO(MIIBTPHI OJHOCEKIHOH-
HBIE, C IBYMS TOCIIETOBATCIFHBIMHE 10 XOY Ta3a EKTPHUCCKAMHE ToIsMu. KopoHu-
PYIOIIHE 3MEKTPOIBI IPEACTABILIFOT COOOH TPyOUaThic paMbl, B KOTOPBIX 3aKPEIIICHBI
KOPOHHPYIOIINE 3IEMEHTHI, OCAJUTEIbHBIC 3NCKTPOABI BBHIIOJHEHBI B BHJC IUIOCKUX
TMOJIOTCH, HAOPAHHBIX M3 IUIACTHHYATHIX 3JICMCHTOB CHCIHATBHOTO mpodmiia. Pac-
CTOAHUE MEKAY COCETHHMH OCAAUTEIBHBIMH 3TeKTpoAaMH 300 MM, BBICOTA 3ICKTPO-
J0B 7200 mm, muprHA 10X 6000 MM.
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Puc. 5.4. Snexmpogpunemp 212 - 2 - 4 - 37 CPK: 1 — easopacnpedenumenvrai
peutemxa; 2 — uU30AMOPHAL KOpobxa, 3 — sauumuas Kopobka oid noogooa moxa; 4 —
KOPOHUPVIOWUT 2NIeKMPOoO; 5 — MeXanuzm SCMpAXusaHus KOPOHUPVIOUWUX INeKmMpo-
008; 6 — ocaoumenbHblli 2MeKMpPoo; 7 — KOpnyc; 8 — ckpebroswlii KoHgetiep, 9 — mexa-
HU3ZM 8CMPAXUBAHUS OCAOUMEIbHBIX 2NIeKmpo0os; 10 — utHexoswiii konegeitep.

MapkupoBKa 3IEKTPOPIIBTPA 03HAYACT, IICKTPODHIBTP TOPH3OHTAIBHBIN, TICp-
BOC 4HCIO O0O3HAYAECT HOMEP THIOpazMepa (rabapur) OCaTUTEIBHOTO 3JIEKTPOAA,
BTOPOC - KOJMYECTBO MOJICH, TPETHE - AKTHBHYIO JJIHMHY IIOIS, M, YE€TBEPTOE - IUIO-
Agb AKTHBHOTO CEHYCHHA, M. [HIPABIHYECKOE CONMPOTHBICHHE (masTpa 200 Ila,
paspeskeHue B 3ackrpodmasTpe 3000 [a, mpomyCkHAS CIIOCOOHOCTH IO Ta3y MpPH CKO-
poctu 1 M/c - 37 M’/c, TemmepaTypa ouHmaeMbIx razos 130...250°C, opHEHTHPOBOY-
HAasI CTETICHb OYMCTKY Ta30B COAOPETCHEPAILIMOHHBIX KOTI0arperatos 98%.

OnexrpouabTpel THma YI'M (puC. 5.5) HCMOMB3YIOTCA AT OOCCIBLTHBAHUSA HE-
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arpecCHBHBIX U HEB3PBIBOOIIACHBIX TEXHOIOTHYECKHUX Ta30BBIX BHIOPOCOB C TEMIIEpa-
Typoit 10 250°C. Anmaparsl OTHOCCKIHOHHBIC, C ABYMSI JCKTPHUCCKUMHE TIOJSIMHE IO
xoxy ra3oB. Kopiyca 31eKkTpoQriibTpoB MPSMOYTOIbHBIC, TEIUION30IUPOBAHHbIC, Pac-
cunTaHsl HA paspexeHue 10 4 k[1a. OcaauTenbHbIE MEKTPOABI MPEACTABIIOT COOOH
IUTOCKHE TOJIOTHA, HAOPAHHBIE U3 IJIACTHHYATHIX 3JIEMECHTOB CIECIHAIBHOTO TPOQHILL.
PaccrosHne MeKay COCETHUMH OCAAMTEIBHBIMHU 3JeKTpotaMu 275 MMm. Koponupyro-
IIEE 3JCKTPOABI COCTABICHBI M3 JCHTOYHO-HTOJIBYATHIX 3JICMCHTOB, HATIHYTHIX B
TpyOuaThIX pamax. Beicora amekrponos 3000 MM, mmpuHa Kopmyca 1500 mm (YIM-
2-3,5) u 3000 MM (YI'M-2-7). ITbutb C 3JACKTPOAOB YAAICTCA MEXAHHYECKUM BCTPSI-
XHBAaHHEM. MapKUpPOBKA 3IEKTPOPHUIBTPOB 0003HAYACT: YHH(DHIUPOBAHHBIA TOpH-
30HTANIBHBIH MATOTa0APUTHBIN, IIEPBOC YHUCIIO - KOJIMUYECTBO MOJCH, BTOPOE - IUIOMAIb
AKTHBHOTO CCUCHHS, M.
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Puc. 5.5. Snexmpogunvmper muna VI'M (ucnonnenue xopnyca - Il): a — snex-
mpogunemp  VIM-2 — 35, 6 — osnexmpoguremp VIM-2 — 7, 1 -
easopacnpedesumenbHas peuemsa; 2 — MexanusM GCMmpIXueanus KOPOHUPVIO WUX
27eKkmpooos; 3 — Kopnye, 4 — ocaoumenvHuili NeKmpoo; 5 — KOPOHUPYIOWUTI deK-
mpoo; 6 — JIOK OOCIYHCUBAHUA, 7 — MEXAHUIM GCMPAXUBAHUS OCAOUMETIBHBIX 2JIeK-
mpooos; 8 — sauumuas Kopooxa 0Jist N008OOA MOKA.

OnexrpodunsTpel OI'-K3H mpeanasHaucHbl A1 00CCHBLTHBAHKUA TA30B, COACP-
KAIUX BBICOKOOMHBIE THCTepcHbIe uacTuibl ¢ YIC B mpemenax 10%...10" Omem.
CreneHb OYMCTKA TA30B B HUX MOXKET TOCTHTATh 99,75%. D1eKTpo(hUIbTPhI H3rOTaB-
JIHMBAIOTCA ABYX THIIOPA3MEPOB C MapKupoBkon I -2-3-3,8-17-0,4 KOH u 3I'-2-4-2,5-
77-05 KOH, koTopas 03HA4aeT: 3MeKTPOPUILTP TOPU3OHTAIBHEIN, MIEPBOE YUCTIO T10-
cne OykB 0OO3HAYACT THMOPA3MCPHBIA (TAOAPUTHBIH) HOMEP, BTOPOC -KOJHYCCTBO
TIOJICH, TPETHE - AKTHBHYIO JIMHY TOJIL, M, YETBEPTOE - IUIOIA/Ib AKTHBHOTO CEUCHH,
M, matoe - Momudukammo; acopesmarypa "KOH" o3HauaeT "KOMGHHHPOBAHHEIC
anexrpoast HUMOIa3". AnmapaTs! IMEIOT BBICOTY 3IeKTpoaoB 6000 u 7150 MM, mm-
pury 3200 u 11810 MM, IPON3BOAUTEILHOCTD IIPH CKOPOCTH Ta30B B 1 M/ ¢ - 16,7 u
77.8 M’/c, moMycTHMBIE TIpeaesl TeMmeparyp 330 u 250°C cooTBeTcTBEHHO. I'Hapas-
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JHYCCKOC COMPOTHBJICHAS AICKTPO(UIbTPoB cocraBmsaet 200 Tla, MakcHMaIBHO 10-
mycTuMoe paspeskeHue - 5 klla. PaccrosHue MEXIy COCEOTHHMMH OCATUTEIbHBIMH
anexrpoaamMu 300 mm. KopoHupyrommue 30eKTpoapl HAOMPAroTCS W3 MPOPUINPOBAH-
HBIX JICHT U CO3JAI0T JIEKTPUUECKOE IOJIE CO CIOKHBIM XapaKTEpOM M3MCHCHUS Ha-
MPSDKCHHOCTH. YJIOBJICHHAS IBUTh YAASIETCS MEXaHHMUCCKHM BCTPSXHBAHHECM 3JICK-
TPOIOB.

Psi1 KOHCTPYKTHBHBIX XapaKTCPUCTHK TOPH3OHTAIBHBIX 3IEKTPO(UIBTPOB, Mpe-
HA3HAYCHHBIX JJIS1 CYXOH OYHCTKH Ta30B OT IBIICH, MPpHUBEACH B Ta0uI. 5.1.

Beprukanphsie cyxue 3mekTpoduasTpsl THIA YB (prC. 5.6) MOTYT IPUMEHITHCS
JUTT O0OCCIIBUIMBAHMS HEATPECCHBHBIX M HEB3PHIBOOIIACHBIX TEXHOJIOTHICCKUX TA30BBIX
BBIOpOCOB ¢ TemmepaTypoit 70 250°C. IneKTpoQuAbTPEl OTHOMOIBHBIC, HCIOTB3YIOT-
Cs MpU HHU3KOH 3ambuieHHOCTH (10 30 /™), B MpeAeaax ONTHMAIbHBIX 3HAYCHUN
VACTBHOTO COMPOTHBIICHHA IBLTH. B 4acTHOCTH, OHM HAXOJT MPUMECHEHUE TP OYH-
CTKE aCIUPAIIMOHHOTO BO3AYXA JIMCKTPOIU3HBIX IICX0B AFOMUHHUECBBIX 3aBOJIOB.

Tabmuya 5.1. KowcmpyxmugHbvle Xapaxkmepucmuxy 20pU3OHMANbHLIX SJeKmpo-
Qunvmpos.

Mapka ¥ THIOpa3Mep [Mnomans ax- O06mas mmo- Tabaputer, M
THBHOTO CEYe- | IMAIb OCAXKIC-

SMCKTPOPHILTPA HUSL, M° HUSL, M° JJIHHA | ITHPHHA | BRICOTA
OI'A1-10-4-4-2 430 9,26 10,41
OI'A1-10-4-6-2 11 645 11,82 | 4,84 11.41
OI'A1-10-4-6-3 967 17,28 11.41
OI'A1-10-6-4-2 635 9,26
OI'A1-10-6-4-3 952 13,44 12,41
OI'A1-10-6-6-2 16,5 952 11,82 4,89 13.41
OI'A1-10-6-6-3 1430 17,28
OI'A1-14-7,5-4-3 1656 13,44
OI'Al1-14-7,5-4-4 8.7 2210 17,62 6.15 13,91
OI'A1-14-7,5-6-2 ’ 1656 11,82 ’ 14,91
OI'A1-14-7,5-6-3 2485 17,28
OI'A1-20-7,5-4-3 2366 13,44
OI'A1-20-7,5-4-4 3157 17,62
OI'A1-20-7,5-6-2 H 2366 11,82 7.93 15,41
OI'A1-20-7,5-6-3 3550 17,28
OI'A1-20-9-6-2 2827 11,82
OI'A1-20-9-6-3 49 4243 17,28 16,91
OI'A1-20-9-6-4 5660 22,74

DnekTpouIbTPEI MOTYT OBITH OJHO-, IBYX- WM TPEXCEKIHOHHBIMH. Kopmyca
MPAMOYTOJbHBIC, TCILIOM30IMPOBaHHbIC. CEKIMK anmapaToB Pa3AeicHbl CILIOIIHBIMHU
neperopoakamu. [upuna cekiu annaparos ¥YB 2x24 u VB 3%24 cocrasmster 6,1 M,
OCTAJIBHBIX - 4,25 M. /IBU)KCHHE ra30B B KAXKIOW CEKLUU OPraHU30BAHO CHU3Y BBEPX.
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Pa3pexenne B ammapare 10 3,5 klla. OcaguTenbHBIC 3CKTPOIBI BBHITIOTHCHB B BHAC
IUTACTHHYATHIX MOJOTEH. PaccTosHne MEKIy COCEAHUMHE OCATUTCIBHBIME 3JICKTPOIa-
M 275 mMMm. KopoHupyromue 31eKTpOasl MPEACTABILIOT COO0H TPyOUaThle paMbl, B
KOTOPBIX HATAHYTBI J'IGHTO‘IHO-SY6‘L’:1TI>I€ JJICMCHTHI. AKTHBHAS JJIAHA TIOJIA (BI)ICOTa
37EKTPOAOB) 7,5 M. YaJeHUE MbUIH C 3ICKTPOAOB OCYMIECTBIACTCA BCTPAXUBAHHEM.
MapkupoBka 31eKTPOPHIBTPA O3HAYACT: YHH()HIMPOBAHHBIH BEPTUKAIBHBIA; IIEPBOC
YHUCTI0 MOCie OYKB - KOJMYECTBO CEKIMH, BTOPOE - IUTOIIAb AKTUBHOTO CCUCHUS OJ-
HOU CCKIIHH, M
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Puc. 5.6. Dnexmpoghunvmpur muna VB: a - anexmpogunvmpur VB 2%x10, VB
Ix16 u VB 2x16; 6 - anexmpounemper VB 2x21, VB 3X21; 1 — mox obcayicu-
sanus; 2 — easopacnpedenumenv;, 3 — MeXAHUSM SCIMPAXUBAHUS 2a30pacnpeoeni-
meis; 4 — MexanusmM @CMpAXUSAHU OCAOUMEbHBIX 2JeKmpooos; 5 — kopnyc; 6 —
KOPOHUPYIOWUTE INEKMPOO; 7 — 0CaoumensbHblil MeKmpoo; 8 — MexaHusm eCmpsaxu-
BAHUS KOPOHUPYIOUUX INEKMPOO0s; 9 — 3auumuas kopobka 0ia no08ooda moxa.

Hexoropbie KOHCTPYKTHBHBIC XAPAKTCPHCTHKH CYXHX BEPTHKAIBHBIX 3JICKTPO-
(pUIBTPOB MPHBEACHBI B TAOIHIE 5.2.

Tabmuya 5.2. KoHcmpykmugHvle XapaKmepucmuky CyXux 8epmuKaIbHbIX SJeK-
mpogunvmpos

Mapxka 3nek- | [Tnomans aKTI/IB-2 Oobmasn HJ‘IOH.[&IZ;B TaapuThL, M
TPOUIBTPA | HOTO CCUCHHS, M OCAXKICHUS, M
Jmna | [lupusa | Beicota
YB2x21,6 1200 5,75 6,69 | 20,15
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VB3x32,4 1800 5,75 9,69 | 20,15
VB2x16 900 5,75 519 | 20,15
VB2x16 32 1800 5,75 9,69 | 20,15
VB2x24 48 2640 8,15 9,69 | 217
VB3x24 72 3960 8,15 14,19 | 217

Moxkpsie anekTpopmmsTpel 2BM (puc. 5.7) npeaHa3HAYAIOTCA AT YIaBIHBAHHUI
TYMAHOB W KATICTb CCPHOH KHCIOTHI ¢ KOHICHTparmeH (5...20) % 00. B mMPUCYTCTBHH
CJIEIOB OKCHIOB MBINIBSKA, CEICHA, COCTUHCHUH (ropa. DIeKTpOo(UIbTPHI BBITOIHS-
FOTCS BEPTHKATIBHBIMH OJTHOMNOJBHBIMH M OJHOCCKIHMOHHBIMH. KOpIyc cTanbHOM Lu-
JTMHAPWICCKUH, (hyTepyerca M3HYTPH HA MECTE MOHTAXKa KHCIOTOYIIOPHBIMH Mare-

pHaNIaMH.
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8 1 Puc. 5.7. Moxpwiii 2nexmpogunvmp
g
% muna DBM: 1 — sayumnas xopobka ons
k3
© s noogoda moxa; 2 — oK o6cayxcueanus; 3
m_r'—.—- === — US0NIAMOPHAA KOpoOKa; 4 — KOPOHU-
"
"“;[ 25 pyrowuii 21ekmpoo, 5 — ocadumenvHbli
L I s (3 anekmpoo; 6 — Kopnyc, 7 — pymeposra
e e Kopnyeca;, 8 — eazopacnpedenumenbHas
peuitemxa.

(1]

OC&Z[I/ITGJ'IBHBIG QJCKTPOABI BBINMOJIHCHBI U3 MOJIUMEPHBIX TOKOMPOBOIAIINX IIIA-
CTUH, UMCIOIIMX MOBBILIEHHYIO TEILUIONMPOBOAHOCTh. KOPOHHUPYIOIIHKE 3JCKTPOABI H3-
TOTABJIMBAIOT H3 OCBHHIOBAHHOTO MPOBOAA. MapKHUPOBKA 3ICKTPOPHIBTPA O3HAYACT:
3NCKTPO(UIBTP BEPTHKATBHBIH MOKPBIH.

CreneHp YJIABIIUBAHUA AJUCHCPTUPOBAHHOIO BCIICCTBA IPH KOHLCHTPAIMH HA
Bxoac ot 3 10 5% B mepecuere Ha 100%-10 CCPHYIO KHCIIOTY H ABYXCTYNICHYATOH
ouuCTKe gocruract 99,7%. Hdomyckaercsa paboTa 31eKTpo(HIBTPa MO PA3PCKCHHEM
1o 6 xl1a. Temmeparypa ounmaemoro rasza 20...45°C. ITpu ckopocTs Ta30BOT0 MOTOKA
1 M/C POMYCKHASL CTIOCOGHOCTb COCTABIACT 6.8 M/C, a CONPOTHBICHHE ATTAPATA -
oxomo 100 ITa. TIT0mans AKTHBHOTO CCHUCHMS 6,8 M, ILIOIMANb OCAKICHAT 218 M7,
AKTHBHAS TIHHA TOJIA (BBICOTA 3MCKTPOAOB) 3,5 M, AuamMeTp ammapata 3,6 M.
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Kontpoasnbie Bonpocht
1. HazHaveHue, yCTPOMCTBO M MPHHIMIT ACHCTBHA 3ICKTPHUCCKON OUUCTKH Ia30B.
2. Ha3HaveHue, YCTPOWCTBO M MIPHHIHUI ACHCTBHS 3TICKTPOPHILTPOB.

3asanust 18 CAMOCTOATE/ILHOIL padoThI
1. M3yuuts MaTepuan JCKIHH.
2. OrBeruth HA KOHTPOIBHBIE BOIIPOCHI

PexoMeHI0BaHHAS TUTEPATYpA MO TEME JeKumu: [1 — 25]

Jlexknmus 6.
CoBeprIeHCTROBAHNE MPOIECCOB M ANMMAPATOR JJIA NLLIET A300MHCTKA

IMnan nexumu.

. TpeboBaHuA K 3(PEeKTHBHOCTH TPOLIECCOB OUMCTKHU a3PO30IICH.
. Crienmamu3anus ammapaTos.

. IIpexpapurenspHas 00paboTKa a3pO30IeH.

. Poxnvuag nHTCHCH()HKATIHAL.

. KOHCTPYKTHBHO-TEXHOIOTHICCKOS COBSPLICHCTBOBAHHE.

. MHOrocTyneH4yaras O4nCTKa.

. KpaTkue xapaxkTepuCTHKH NBLICYTIOBHTENCH.

1IN D W N =

«TpeboBanusa K 3(PPEKTHBHOCTH MPOICCCOB OYMCTKH a3PO30ICH, OCOOCHHO THI-
JCYIABIUBAHUS, TOCTOSHHO TOBBIMIAIOTCS M0 MEPE YKECTOUCHHS HOPMATHBHBIX TPE-
OoBaHmii K YUCTOTE aTMOC(EPHOTO BO3AYXa W BO3AYyXa B NMOMCINCHUIX MPOHM3BOICT-
BCHHBIX M T'PAKIAHCKHUX SHaHHfI, d TAKKC C MOABJIICHUCM HOBBIX TGXHOJ’IOFI/IfI, IpuMe-
HEHHEM HOBBIX MaTCPHAJIOB M, CJICIOBATEIBHO, C MOCTYIUICHHEM B BO3IYX COOTBETCT-
BYIOIIUX BBIOPOCOB.

CoBpeMEHHBIC CAHUTAPHO-TCXHHYECKUE CPEICTBA O0PAOOTKH TEXHOJOTHUCCKHUX
Ta30BBIX BEIOPOCOB HE 0OCCICUHBAIOT MX MOJHOTO 00C3BPCKHBAHUS HIIH BOCCTAHOB-
JICHUS TIEPBOHAYATBHOTO KAYECTBA BO3AYXA, MCIOIB30BAHHOTO B IMPOU3BOACTBCHHOM
mukse. [loatoMy oTpaboTaHHBIC Ta3sl BCErla BHOCAT B atMoc(epy dacTh OTXOIO0B
MPOM3BOJCTBA. TeM He MEHee, IPH ONMPEACICHUH 337a4 IPOSKTHPOBAHUS H IIOI00pE
Cp€ACTB OYHCTKH H606X0£[I/IMO HCXOOUTh H3 HZ[G%IJIBHOI\/II MOACIH, NPHACPKUBAICH
TIPUHOMIIA 3aIPETa HA W3MEHCHHE KAa4eCTBa aTMOC(EPHOTO BO3AyXa B IPOIECCe Mpo-
H3BOJICTBA.

Ha stane moxbopa BapHAHTOB M MOWCKA CPEACTB OYHCTKH HCT HCOOXOTHMOCTH
CTPEMHUTHCA K JTOCTIKCHHUIO TEXHHYCCKOH IPOCTOTHI HIIH 3KOHOMHYECKOM LENeco00-
pasHocTH pemcHusI. TBOPUYECKHHA MOWCK PEIICHHI CTAHOBHUTCH BCe Ooxee HEoOXOIu-
MBIM MPOSKTHPOBLIHKAM, TAK KaK B TIOCTICIHEE BPEMs BCE YAIIe MPUXOTUTCS pa3pada-
THIBATH HCTHIIOBBIC YCTPOWCTBA, MM K& OCHOBATCIBHO JOPAadaThIBATh CYMICCTBYIO-
IIME YCTAHOBKH IO TMPHUYMHE MX HH3KOH 3(P(EKTHBHOCTH, MOPAIHHOTO YCTApPECBAaHHA
WA HECOBIACHUS MAPAMETPOB TEXHOIOTHYECKHX IPOIICCCOB BBUAY OONBOIOTO pas-
HOOOPA3ns MOCICIHAX.
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ITpocTee MeTOABI 00PAOOTKH BHIOPOCOB COBPEMEHHBIX MPOM3BOACTBCHHBIX MPO-
LIECCOB CKOPEE BCETO HE 0OECIEevaT HAUICKAIEH CTEIEHH OYHCTKH, ITPEAOTBPAINAIO-
IICH OIYTUMBIH yImepd OkpyKaromei cpeae. Tak, HampuMEp, MPOCTHIC MBLICYTOBH-
TEJIH - OCATUTEIBHBIC KAMEPDL, KAFO3UITHBIC PEIICTKHY, IIUKIOHBI MOTYT OBITH YIA4HO
MPUMCHEHBl B JABYXCTYIICHYATOH CXEME OYMCTKH I NMPEABAPUTCIBHON 00pabOTKH
BbIOpocoB. OHAKO CIeJ0BAI0 OBl OTKA3aThCSA OT MCIOJIB30BAHASI MYJIbTHIHKIOHOB B
Ka4yeCTBE CAMHCTBCHHOTO CPEICTBA OUYHCTKH JBIMOBBIX T'a30B IMAPOTCHEPATOPOB IICK-
TpocTtaHnuii. OOBEMBI BBIOPOCHI TEIUIOSHEPTCTHUCCKUX YCTAHOBOK JOCTHTAFOT
400...500 M’/c, M TOTOMY TIPOCKOK 3arps3HETENS B 1...2% MOKET NPEACTABIATH
CCPBC3HYH0 OMACHOCTH OKPY)KAFOMICH CPEIC, B TO BPEMS KAaK MYJIBTHIHKIOHBI 00CCIC-
YHBAKOT CTCIICHDb OYMCTKH HE Oomee, yeM Ha 85... 90%.

[Tpu mocTaHOBKE 3aAauy MPOSKTHPOBAHM JOJDKHBI OBITH OXBAa4CHBI BCE 3aTpsi3-
HUTEJH, KOTOPBIE MOTYT HPHCYTCTBOBATh B BHIOPOCAX, I HETO HEOOXOAMMO TIIA-
TEJIFHO TPOAHAIM3UPOBATh COCTAB BHIOPOCOB, BBIACINB HEUTPATHHYIO YaCTh M KOM-
TIOHCHTHI, KOTOPBIE MOTYT HAHECTH YIIEPO OKPYKAIOIIECH cpeae.

Hambonee cnoskHBI 7151 OUMCTKH BBHIOPOCHL, 3aTPSI3HUTCIN KOTOPBIX IPEICTABIII-
FoT MHOTO(a3HYI0 cucTeMy. I10CKOIBbKY OONBIIMHCTBO COBPEMCHHBIX OYHCTHBIX all-
MApaToB HE MPHUCTIOCOOJIEHO I OXHOBPEMEHHOTO O0C3BPE)KUBAHMS JUCTICPCHBIX H
TOMOTCHHBIX 3aTPSI3HHUTEICH, TO B OOIIEM CIy4ac MoA0OHbIC BHIOPOCHI JODKHBI IPOH-
TH TIOCJICIOBATEIBHO 4 cTaguu 0OpabOTKHU: MPEIBAPHTEIBHYIO M TOHKYIO OYHCTKY OT
a’po30JI1 W 3aTeM NPEIBAPUTEIFHOC M OKOHYATEIFHOE 00C3BPEKHBAHKE ra3000pas-
HOTO 3arpsi3HHUTEILL. B yacTHOCTH, eciu ra3000pa3HbIH 3arpsS3HUTENL XOPOIIO PacTBO-
pACTCA B BOAC, MOXKCT OBITH OPTaHM30BAHA MPCABAPHUTCIBHAA 00paOOTKA BHIOPOCOB
MOKPBIMH CIIOCO0AMH, KOTOPAs TO3BOJIHT MOHM3UTh KOHICHTPAINH KAK AUCTIICPCHBIX,
TaK ¥ TOMOTCHHBIX 3arPs3HUTEIICH.

ITpu 00padoTKE BHIOPOCOB, COACPKAIMMX TBEPABIC A3PO30JBHBIC 3ATPA3HHTCIIH,
HU3KHX BETHMYHH MPOCcKoka (1...2% m MeHee) MOJKHO JOCTHYb, KAaK MPABHIIO, TOJIBKO
JBYXCTYIEHYATOH OYHMCTKOHN. [Is1 MpeaBapUTEIFHON OUMCTKA MOTYT OBITH IPHMCHE-
HBI YKAIFO3UHHBIC PEHICTKH M IIMKJIOHHbIC aNnaparsl (MHOTAA U1 HEOOIBINNX BHIOPO-
COB - TIBLICOCATMTEIBHBIC KAMEPHI), a I OKOHYATEIBHOH - MOPUCTHIC (DHIBTPEHL
3MEKTPO(UITBTPBI UITH MOKPBIE TBIIICOCATUTEIIH.

Kuaxue aspo3omu (TyMaHBI) MOTYT OBITH CKOATYIHPOBAHBI MOCPSACTBOM H3MC-
HEHHSI TTAPAMETPOB COCTOSIHUS (OXJIAXKICHHUS M MOBBIIICHIUS TABJICHIL) C IEIbI0 OCaK-
JCHUS B TOCIIEAYIOMEM C MCIOIB30BAHUEM KaK MPABHIO MOKPBIX CIOCOOOB VIIABIIH-
BaHUS B MOKPBIX CKpyOOepax, MOPHUCTHIX M MEKTPHICCKUX (DHUIBTPaX, B adcopOepax.

Moxkpsie criocoObI OYHCTKH TBEPABIX H SKHAKHX a3PO30JCH MMCIOT CYIICCTBCH-
HBII HEOCTATOK - HEOOXOAWMOCTh OTACICHUS YJIOBJICHHOTO 3arpsS3HUTEI OT yIaB-
TMBArONICH KUAKOCTH. [10 3TOH IMPHYHHE MOKPBIC CIIOCOOBI CICAYET MPUMEHATD TOIb-
KO IPH OTCYTCTBHH APYTHX METOJOB OYWCTKH, OTJABAS MPEANOYTCHHE CIOCO0aM C
MHHHMAJIBHBIM PACXO0J0M >KHIKOCTH.

CymiecTByeT HECKOJIbKO HAIPABJICHUH COBCPIICHCTBOBAHMS ITLICYIOBHTCICH M
CHCTEM IBUICYIABIMBAHUS C LEIBEO MOBBIMCHUS 3(PPESKTHBHOCTH OYHUCTKH BO3IyXa
(taszoB) ot meuTHy. [https://studfile.net/preview/9366235/]

6.1. Cienmmam3 anysi anmaparos.
«VHHBEPCATBHBIX MBUICYIOBHTCICH, T.C. CHOCOOHBIX 3(()CKTHBHO YJIABIHBATH
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BCE BUJBI IBIIICH, HE cymecTBYeT. Ammapar 3(h()eKTHBEH UG 1O OTHOLICHUIO K OTI-
peICICHHBIM BUAAM IbLIH. [Ipy yrIaBnuBaHWY IBIICH C JIPYTHMH CBOMCTBAMH OH HE
3(PEKTHBCH B JAKE MOXKET MPOM3OMTH HApyIICHHE ero padoTsl. [lepcrekTHBHBIMU
SIBILIFOTCS amIapaThl, CHCHUAIBHO pa3paboTaHHbIC Uil YIABJIUBAHUS IBUICH C OTpe-
JEICHHBIMHU CBOMCTBAMH.

Hanmpumvep, Hambonee NEPCHEKTUBHBIME OONACTSIMH IPUMCHCHHUS TKAHEBBIX
(PUIBTPOB SIBILIFOTCS:

- TOHKAs1 OYMCTKA COPACHIBAEMBIX B aTMOC()EPy TOMOYHBIX TA30B OT 3016l HA TECTI-
JOBBIX JJICKTPOCTAHIMSIX, CKUTAFOINMX KAMECHHBIC YT C HU3KHM COJCP’KAHUEM CEPBI;

- IPUMEHCHHUE (PUIBTPOB C BBICOKOW IMPOM3BOAUTEILHOCTBIO, B KOTOPBIX HCIONb-
3YETCSI MMITYJIbCHBIH METOX PErCHEPALMH B IIEMEHTHOM IIPOM3BOACTBE, HA IPEITIPH-
ATHAX YCPHOHM W MBCTHOH MCTAILIYPTHH, B MPOM3BOACTBE A0Pa3HBOB W APYTHX OTpac-
JCH TPOMBINUICHHOCTH, TS HMMCIOTCS BBICOKHEC KOHIICHTPALMH TOHKOIWCIICPCHBIX
TIBLJICH,

- HCIIOJIb30BAHME TKAHEBBIX (VHIBTPOB UL OJHOBPEMCHHOTO VIIABIHBAHMS Ia3o-
o0pazusIx 3arps3auTenci (SO,, HF u 1p.) 3a cuer HaHECEHH COPOMPYIONINX ITOPOII-
KOB HA IIOBEPXHOCTH PYKABOB C LENbI0 00eceueHms padoTOCIOCOOHOCTH (PHIBTPOB H
CAHHTAPHOU OYUCTKH Ta30B.

6.2. IlpensapureanHasi 06padoTKa a3p030Jeii.

Jia obecrieucHA >(p(PCKTHBHON OYHUCTKH OTPAOOTAHHOTO BO3IyXa W Ta30B HEOO-
XOIUMO B KQ)KIOM KOHKPETHOM CJIy4ac IMPOM3BECTH IMOATOTOBKY MOICKAIINX OYHCT-
K€ Ta30BO3IYIIHBIX BBIOPOCOB C TAKHM PACUETOM, YTOOBI TEXHOJIOTHUCCKAC MApaMET-
PBI TA30B COOTBETCTBOBAIM ONTHMAJBbHBIM XapaKTCPUCTHKAM Ta300UMCTHBIX armapa-
T0B. I1oATOTOBKY OTPAaOOTAHHOTO ra3za K OYHCTKE OT B3BCIICHHBIX YACTHI[ OOBIYHO
TIPOBOJAT B CICAYFOIINX HANPABICHIX:

- VKPYIHECHHE PAa3MEPOB YACTHI[ C IIOMOIIBIO PA3IIITIHBIX MEXAHU3MOB KOATyJLi-
112028

- CHIDKCHHE KOHIICHTPAIINH B3BCIICHHBIX YACTHI{ IIOCPEACTBOM ITPEABAPHTEIHLHOM
OYMCTKH Ta30B B MPOCTHIX HEIHEPTOCMKHUX aAIMAPATaX;

- OXJIAXKJICHUC 3aIIbIICHHBIX Ta30B;

- YBIQXHCHHE 3aNbUICHHBIX TA30B B CIy4ac NMPHMCHCHHS 3JICKTPHUCCKOH HIIH
MOKPOH CHCTEM OUHCTKH.

«YKPYHHEHHAS TBUTh MOXKET 3(P(YEKTHBHO yIAaBIMBATHCSA paHEE MPHUMEHICMBIMHA
WA JPYTUMH, OOJNee IMPOCTHIMH aIMapaTaMH, HANPHUMEpP, OUKIOHAMH. YKPYIHCHHC
MBITH MOKET HMPOM3BOIUTHCHA IMyTEM TYPOYIHM3aLM, MOHH3ALNH HIH AKYCTHYCCKOH
00pa0OTKH MBLICTA30BOTO IMOTOKA.

XapaxrepHbM TpuMepoM 3((HeKTHBHOM TypOyIM3aIy B COUCTAHHHA C YBIAKHE-
HHCM FBILICTCA 00paboTKa IbLTH B TPyOe BeHTypH.

WMeeTca mOA0KUTCIIBHBIH ONBIT MPHMCHCHIA HOHM3AIMH W aKyCTHICCKOH 00pa-
OOTKH TBLICTA30BOT0 MOTOKA. PaHEE MCMONB30BAaHAC aKyCTHICCKOH 00padoTKH Caep-
JKUBANIO OTCYTCTBHE SKOHOMMYHBIX CHPCH. YIIbTPA3BYKOBBIC CHPCHBI MMCEIH HHU3KHH
K.ILJ., W UX MPUMCHCHHE ObLIO HEPEHTAOCTbHBIM. Pa3paboTka 3(EeKTUBHBIX CHPEH
CIBIIIMMOTO JHANA30HA ITO3BOJLIET OOEE MHUPOKO MPHUMEHITh AKyCTHYCCKUH METOZ.
Honmzamms He TpeOyeT 3HAUMTEIBHBIX 3aTPAT M JACT XOPOIIHE PE3YIbTATHL.

KonauimonupoBanue (IOArOTOBKA) ra30B MEPE] OUUCTKON OCYIIECTBIISCTCS JTH-
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60 C 1ETbI0 HHTEHCH()HKALMHU IPOLIECCOB B OCHOBHBIX TA300MHCTUTEIBHBIX ammapa-
Tax, JTUOO A1 00ECTICUCHHS HOPMATBHOM UX IKCIUTYyaTAlHH.

CymecTByeT 4eThIpe Coco0a KOHTUIIHOHHPOBAHHUSL.

1. OxnaxzaeHue ra3oB. BepxHuii mpeaen TeMrepaTypsl ONpeacsIeTCS B OCHOBHOM
MaTepHaJaMH, W3 KOTOPHIX H3TOTOBICHBI anmmaparsl. st 37ekTpouibTpos 310 Mare-
pHan 37CKTPOJAOB M KOPIyca. B HEKOTOPBIX THIIAX 3NIEKTPOPHIBTPOB TEMIIEPATypa
razoB ONPEACIHICTCS KOHCTPYKLUMEH KOPOHHPYIOWEH cucTeMbl. JKecTkas (pamHas)
KOHCTPYKIHS HE JOIYCKACT CHIBHOTO HATPEBA, MOCKOJIBKY BO3MOXKHO KOpoOiIeHHe. B
PYKaBHBIX (PHIBTPAX MAKCHMYM TEMIIEPATYPhI OMPEACIICTCS TEPMOCTOHKOCTBIO TKA-
HH.

2. Tlogorpes ra3oB NMPUMEHSETCS A HCKIFOUCHHS KOHACHCALWU MApOB BOABI U
KHCIIOT.

3. Ilpu yBIaXKHEHUH YPE3MEPHO CYXHX ra30B YIYUIIAKOTCSA CBOMCTBA MPOMEKYT-
Ka MCKAY KOPOHHUPYHOIMUMH U OCAOAUTCIBHBIMHU JJICKTPOAAMH B C-)J'IGKTPO(I)I/IJ'IBTan u
CHIDKACTCA VACTBHOC ANIeKTpHiIecKoe conporuicHue (Y IC) mbuim.

4. BeacHHC B Ta30BBIH MOTOK CIICHHANBHBIX T00ABOK (AMMHAK, CCPHBIH AHTHI-
PHI H Ap.), MHTCHCH(HIHPYIOMMX IIPOLECC B INEKTPOPHIBTPAX.

«B mpakTHKE Ta3004MHUCTKH HAXOAAT IIHPOKOE IPUMEHEHUE TPH IIEPBbIC CII0c00a.

Oxna’kaeHne Ta3a MOXKET OCYHIECTBILTHCS IYTEM MOACOCA HAPYXKHOTO BO3IyXa
HA BO3MOKHO OOJBIIOM VAAJICHHH OT aIIapara, KOTOPBIH HYKJACTCS B OXIAKACHHH
ra3a, WU, ECIIH 3TO HEBO3MOKHO, TO CPa3y MOCJIE MECTA ITOJCOCA CIIEAYCET PA3MECTUTh
TIEPEMEIINBAOIIECE YCTPOHCTBO, HATIPUMED, B BHUJC 3aKPYUHBATEI IIOTOKA, TYpOyIH-
3aropa Wwid MUKIOHAY. [hitps:/studfile.net/preview/9366235/]

Tloaorpes raza MOKET MPOM3BOAMTLCA MYTEM CHKHUTAHWS TOILIMBA B OTACIbHOM
TONKE C MOCICAYOIHUM BAYBAHUEM MPOAYKTOB I'OPCHUA B MOTOK KOHAWUITHOHUPYCMO-
IO rasa.

PacnpocrpaseHHBIM CITOCOOOM KOHIMIMOHHUPOBAHMS TA30B SIBJLICTCS HCIIOIB30-
BaHHE CKpyOOepoB MoNHOTO HenapeHuss. OHU B OCHOBHOM IPHMEHSFOTCS IIEPE JIICK-
TPOPHUIABTPAMH, PEXKE - IEPe] PYKAaBHBIMH (DHIBTpaMH.

OZ[I/IH H3 CIOCOOOB IOBBIIICHHS CTCIICHH YIaBIUBAHHUA A3PO30JIbHBIX YACTHII B
MOKPBIX MBUICYJIOBHTCIIIX - HUCIONB30BAHUC 3(D(eKkTa KOHACHCAIMH, MPOUCXOIAMICH
IpH OXJAKACHUH TOPAIHX ra30B, NPCABAPHUTCIIPHO HACBIIICHHBIX BOJAHBIM ITAPOM.
[Tpu xonzencarmy nap AuPyHANPYET B CTOPOHY KAIUTH M YBJICKACT C COOOH HamOO-
Jee Menkue JacThnbl. Kpome Toro, yacTuisl 0OBOTAKUBAKOTCS IUICHKOHW KOHICHCATA,
Omaromaps YeMy YIy4IIACTCA MX KOHTAKT ¢ KampiMH. KOHACHCAIMA BOASHBIX MAPOB
OIarompuATHO CKA3bIBACTCA M HA 3(D(hEKTHBHOCTh MOKPBIX IBUICYJIOBUTEICH, TOBEPX-
HOCTh OCQXKICHHS B KOTOPBIX OOPA3VIOT Iy3BIPHKH (TapeibyaThic ammapaTsl, ras3o-
MPOMBIBATENINH C IMOABIKHON MIAPOBOM Hacaaxod u Ap.). Ecim mpeamomaraerca uc-
MOJTb30BaTh 3P QexT KOHACHCAIMY, HA TPAKTE Ta3004HUCTKH IPEIyCMATPUBACTCA YCT-
POMCTBO AJI1 BBEACHHUA B FOPSYMI MOTOK rasa (a3po307) TOHKOPACHbUICHHOW BOJBL
DTO MOKET OBITH BEPTHKAIBHBIN MOJbBIH CKPyOOEp, pacCUNTAHHBIN HA IOIHOE WCIA-
peHHE, TOPU3OHTANBHAS KaMepa C OPOCHTETEM, THOO OPOIMACMbIA YIACTOK ITBIIIETa30-
MPOBO/IA.

«3(PeKTHBHOCTH MOKPBIX ANMAPATOB MPH YIABINBAHHU CYOMHKPOHHBIX YACTHI
TBLTH MOKCT OBITh CYIICCTBCHHO YBCIMUCHA MYTSM TPCABAPHTCIIEHON 3aPSIIKH B3BC-
IICHHBIX YaCTHL. Hamnydmue pe3yabTaTsl MPH HCIOIB30BAHUH METOAA dICKTPU3ALHH
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B MOKPOM IbUICYJIABIMBAHHM JOCTHUTAIOTCA TPH PA3HOMMEHHOH 3apsaKe YacTHIl H
Karenb Opomarommeit KuakocTH. [lomoxurenpHbIi 3Qekr mocTuraercs mpu mpeasa-
PHUTCIBHON 37CKTPHYCCKON 3apsiIKe YJIABIMBACMBIX YACTHI] M Kallelb OPOINAIOIMICH
SKUIKOCTH IyTEM Pa3MEHICHHS HOHM3AaTOPA B 30HE, T/I€ HAYMHACTCS KOHTAKT a3p030JId
¢ KarwpMu. Ecim oTHOCHTENNBHASI CKOPOCTh YACTHII M KAIIETh HEBEJIUKA, TO MAPAMETP
3IEKTPOCTATHYECKOTO OCAKIACHHUS MOXKET ITPEB30UTH MAPAMETP HHEPIIHOHHOTO OCAK-
Jerus. Ecim asposons mporyckaercs uepe3 37CKTPO(HIbTP € MOCICAYIOMNM J0-
VJIABIMBAHHEM OCTaTKa B MOKPOM ammapare, TO 3apsa, HMONYUCHHBIH YaCTHIIAMH B
3MEKTPO(UIIBTPE, 3aMETHO MOBBIIACT 3(P(HEKTHBHOCTD JOYIABIUBAHILL

B kadecTBe MHTCHCH()MKATOPOB MBLICYJIABIABAHUA B HCKOTOPBIX CIy4asx IPH-
MCHSIOTCSA TOBEPXHOCTHO-AKTHUBHBIC BCINCCTBA, VIYYINAOIINE CMAYMBACMOCTh THI-
podobubIX yacTun. CMavMBaTENH CHOCOOCTBYIOT PACTEKAHHIO BOJBI B BHAC CILIONI-
HOH TUICHKH IO HMOBEPXHOCTH OCAKIACHUS, M ITO3TOMY YACTHUIBI, VIAPUBIIHCH O IIO-
BEPXHOCTB, HE MOTYT OBITh CIYTHI C HEE, KAK C CYXOH CTCHKH.

CriermaTbHBIME CTIOCO0AMH HHTCHCH()HKALHH PA0OTH MCKTPOPIIBTPOB MOKHO
cuuTaTh MepompuaTus, cBazaHuble ¢ YIC meumn. OnrumaneHeM cuuraercs YOC B
npeaenax npuvepro ot 10° 1o 10'° Om cm. Tlpu MeHbmuX 3HAYCHHAX YIC mbimb
MTHOBEHHO Pa3psDKACTCSl HA OCAAMTEIBHBIX JICKTPOAAX, OTPHIBACTCS OT HHUX M BTO-
PHYHO YHOCHTCHA MOTOKOM rasa. Beicokme 3maucums YIC ocobemno 10''...10"°
Om-cM, HA00OPOT, CIOCOOCTBYIOT (DOPMHUPOBAHHMIO HA JICKTPOJAX HECOTPAXHBACMOTO
CJIOS TIBIIH, YTO MPHBOAUT K PA3JIUYHBIM OCJIOKHEHHAM, PE3yIbTaTOM KOTOPBIX SBILI-
eTCsl Pe3KOe MAJCHUC CTCICHH VIABIMBAHHIA B OONBIIMHCTBE CIIyYacB MAKCHMYMY
Y3C coorBercTByeT TeMIepaTypa B mHTepBajic oT 100 mo 200 °C. TexHOTOTHICCKHH
MPOLIECC OYHMCTKU JOJDKEH OBITh PACCUUTAH TaK, YTOOBI 3JIEKTpO(HIBbTP padoran B
TEMIIEPATYPHOM PEXHME, 00CCIICUHBAOINEM MAKCHMAJIBHO BO3MOMKHOE VAAJCHHUC OT
maka YOC.

WnaTeHcH(puKamms 371EKTPOCTATHUICCKOTO IIBLICYIABIMBAHIA JTOCTUTACTCS TAKKE
MyTEM JIMKBUJALMH «3aUPAHUS KOPOHBD), KOTOPAs BOZHHUKACT IIPH IOJAYC B JICK-
TPOUIBTP BHICOKOKOHICHTPHPOBAHHOTO TOHKOIUCIICPCHOTO a3po3oii. U3-3a manoit
CKOpOCTH Apeiipa METKHE YACTHIIBI HE YCIIEBAIOT OTXOAUTh OT KOPOHHUPYFOIIHX IICK-
TPOZOB M TPEIITCTBYIOT HOPMAIBHOMY Pa3BHTHIO KOpOHBL M30exkarh 3ammpaHus
KOPOHBI MOXXKHO TPHMEHCHHEM 3JICKTPOAOB C KOPOHHPYIOIUX JIEKTPOIOB C (PUKCH-
POBAHHBIMH TOYKAMH Pa3psAla W, B OCHOB-HOM, VIABIHBAHHCM YACTH IBLTH I CHH-
JKEHHUSI KOHIICHTPALUH a3PO30III HA MOAXO0/E K AIEKTPOPUIBTpY.

OmauM 13 cmoco00B HHTCHCH(HKAIHMH PAOOTHI 3ICKTPO(PIIBTPOB ABIICTCSA BBC-
JICHHE B TA30BbIH MOTOK CIICIMAJNBHBIX J00ABOK (AMMMAKA, XJIOPHIOB HATPHUS M Ka-
JHAS), YTO TMO3BOJMICT CHU3UTH OCTATOYHYH) 3ANBUICHHOCTH B 5 pa3 W CHU3HTh YIC
meLTH B 2...6 pasy. [https://elib.pnzgu.ru/files/eb/wvNzFo4 Tg2 WH.pdf]

6.3. Pe:kuMHAs MHTEHCH(PURATINSL

«CyT1b 3TOTO CHOCO0a MHTCHCH(PHKAMK 3aKIFOYACTCA B TOM, YTO padora razo-
OYHMCTHTEIFHOTO aIapara AOBOJUTCS 10 BO3MOXKHO O0Jice HATIPSHKCHHBIX PEKHMOB,
HCXOJSI M3 CBOMCTB OUHIAEMOTO Ta3a U YIABIMBACMOT0 ITPOIYKTA.

Hanpumep, B TOpH30HTAIBHOM 3ISKTPOPHIABTPE B KAXKIOM IOJIC ABTOMATHUCCKA
MOAJICPYKUBACTCS TOJIMPOOOHHBIA PEKHM, T.€. NCKTPHUCCKHE MAPAMETPHI, CO3aBac-
MBIC ArperaToM NMHUTAHUA, IMMOCTOAHHO HAXOAATCA HA YPOBHC, BBIIIC KOTOPOTO IMPOHUC-
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XOZAT YacTO MOBTOPSIONINECS UCKPOBBIC MPOOOH MEXTY KOPOHHPYIOIIUMHE M OCAIH-
TEJILHBIMH HJICKTPOJAMH.

B Tpy6e Bentypu pexxuMHAs HHTCHCH(HUKALHS MOXKET OBITh JOCTHTHYTA YBEIH-
YCHHEM JMOO CKOPOCTH ra3za B TOPIOBHHE, JMOO YICIHHOTO PACX0a OPOINAIOIMCH
SKUIKOCTH.

PekuM IIMKIOHHOTO MPOIECCa MOXKHO WHTCHCH()HIMPOBATH, HMPOCTO YBCIUIUB
CKOPOCTH ra3a B IukIoHe. OHAKO IPH 3TOM IHEPro3aTpaThl PacTyT MPOMOPIHOHAIb-
HO KBAJIPaTy CKOPOCTH Ta3a, a CTCICHb OYHMCTKH 3HAYUTEIBHO MeIeHHee. K Tomy e,
JUT KaKI0TO THIA UKIOHA CYIIECTBYET HEKOTOPHIH BEPXHHUH MPEACT CKOPOCTH, TIPH
MIPEBBINICHAH KOTOPOTO SHEPTO3aTPaThl OBICTPO PACTYT, a CTENICHb OYUCTKH HE TOIBKO
HE YBEIMIHBACTCS, HO B PAAC CIY4AeB MAJacT W3-3a BTOPHIHOTO YHOCA YACTHII.

Pexxum QuiabsTpamum a’po30i Uepe3 TKaHb MOXKHO CAETaTh OoJiee HANPSLKEH-
HBIM, YBEJIMYHB CKOPOCTh (DHIIBTPALIMH, HO TOIBKO 0 HMPEIENIOB, BBIIE KOTOPHIX Ha-
YHHACTCSI «MPOCKOK» YACTHI[ Yepe3 TKaHb. [IpH 3TOM BO3pACTAET THAPABIMYECKOC
COTIPOTHBJICHHC ¢$umsTpa u CHIDKAETCA CpOK CITy OBl TKaHID.
[https://elib.pnzgu.ru/files/eb/wvNzF o4 Tg2 WH. pdf]

6.4. KoHCTPYKTHBHO-TEXHOJIOTHIECKOE COBEPIICHCTBOBAHNE.

«Ha ocHoBamuu ombITa OKCITyaTalluH, PE3YJIbTATOB HATYPHBIX H 3KCICPHUMCH-
TAJIbHBIX I/ICCJ'IGI[OBaHI/Iﬁ BI)I6I/IpaIOT OITHMAJIFHOC COOTHONICHHUS YACTCH TBIICYJIOBH-
TEJICH, BBOIAT HOBBIC 3JICMCHTHI, CIIOCOOCTBYROIIHAE 001ee 3(D(PEeKTHBHOMY MBLICYIaB-
JIMBAHHIO.

B KOHCTPYKOHI) Ta300YUCTUTCIIBHOTO amnmapara BHOCAT YCOBCPIICHCTBOBAHUA,
CHOCOOCTBYIOIINE MHTCHCH()HKALIMK MPOUCXOSIIUX B HEM IPOIIECCOB, HATIPUMEP, B
3MeKTpO(UIBTPaX B3aMEH TIAJKHX ITPOBOJIOYHBIX KOPOHHUPYIOIIUX JICKTPOAOB IPH-
MCHAIOT HTOJbYATHIC HIITH HI/IJ'IOO6p33HI>Ie. HurencuBHOCTL M PAaBHOMCPHOCTh KOPOH-
HOT'0 paspsaa y HrojibuaTbiX HIH HI/IJ'I006p33HI>IX QJCKTPOAOB 3HAYUTCIIPHO BBILIC, ICM
V TJIAJKHUX.

KoncTpykTHBHAS MHTCHCH(HUKANWS TKAHCBOH (HMIBTPAIMH WACT IO IyTH BHE-
JPEHHST HOBBIX METO/I0B PETCHEPAIMHIY PYKABOB B PYKABHBIX (DIUIbTPAX (MMILyJIbCHAS,
CTpYHHAsI PETCHEpAINI), CO3AAHMI HOBBIX (VHIBTPOBANBHBIX TKAHEH C Oojee MHpo-
KHM [JHANA30HOM IPUMCHCHUS W JIyUIIUMH (DIUIBTPYIOIIMMH CBOHCTBAMH, A TAKXKCE
JOMOJTHEHMS (PUIBTPALMH IPEIBAPHTCIBHON 3ICKTPH3ALHCH ITHLITH.

WnaTeHcH(puKanmsl DHKIOHHOTO TPOIIECCa B OCHOBHOM CBSI3aHA C COBEPIICHCTBO-
BAaHHEM KOH(HTYpalyu KOHCTPYKTHBHBIX 3JICMEHTOB IIMKJIOHOB (KOPIYCa, BXOJHOTO
maTpyOKa, BEpXHEH KPBIIIKH, BBIXJIOMHOH TPYOBI).

B MOKPBIX METOAAX OYHUCTKH NPCKAC BCCTO MOABCPrarOTCA KOHCTPYKTHBHOMY
VCOBEPIIICHCTBOBAHMIO YCTPOWUCTBA I PACIbLIA KHIKOCTH, a TAKKE YCTPOUCTBA, OT
KOTOPBIX 3aBHCHT XapaKTEP KOHTAKTA OYMINAEMOTO Tasza C KHIKOCTHIO. Hampmmep,
JOTOTHEHHE KOHCTPYKIHMH NEHHOTO ammapaTa CTadMIM3aTopoM IEHBI MO3BOJIMIO B
MOJITOPA-ABAa Pa3a MOBBICHTH CKOPOCTH ra3a B anmapare 0e3 ymepda Al CTCIICHH 04H-
CTKM W O3 HapyIICHHs CTPYKTYPbI IIEHHOTO ClIOA. PaBHOMEpHOE pacmpeencHue ra-
30B IO CCUCHUIO ANIapaTa OKA3bIBACT CYIIECTBEHHOC BIMSHHC Ha 3()()EKTUBHOCTH
padoOTBI MOKPBIX IBUICYJIOBHTENCH, MMEIOMUX HEBBICOKOE THIPABIIMUICCKOE COIPO-
tuBacHAC (10 400 Ila), T.c. mpexkae BCcero Ha padoOTy MOIBIX CKpyOOepoB. He MeHee
BAKHO 11 HOPMAJIBHOH PadOTHI MOKPBIX IBLICYJIOBUTEICH PABHOMEPHOE pacIpere-

38



JCHHUC TAa30B IO OTACIBHBIM ammaparaM IIPpU HX NapalJICIbHOM COCOAUHCHHUN.
[https://elib.pnzgu.ru/files/eb/wvNzF o4 Tg2 WH. pdf]

6.5. MHOTOCTYIICHYATAS OHCTKA.

«IIpu COBpeMEHHBIX TPSOOBAHUAX K YACTOTE BO3AYXa OJHOCTYIICHUYATAS OUHCTKA
B OOJIBIIMHCTBE CIYyYacB HE MOKET OOCCIICUHTH €r0 HEOOXOOUMOTO OOCCIBLTHBAHUAL
B 0CHOBHOM JOJKHA MPHMEHATHCA MHOTOCTYIICHUATAsA ouucTKa. g 3toro HeoOxo-
UM PALHOHATBHBIN TOA00P MBUICYIOBHTCICH C YICTOM BCEX (DAKTOPOB. TPeOOBAHHUC
K KAUCCTBY BO3ayXa, CBOfICTBa, ICHHOCTh yJ'IaBJ'IHBaeMOfI IIbJTH U BO3MOKHOCTBH €€
HCTONB30BAHMS, HAJTHYUC YHSPTETHUCCKHX, BOJHBIX PECYPCOB, IKOHOMHYECKHE MOKA-
3aremm u ap.». [https://elib.pnzgu.ru/files/eb/wvNzFo4 Tg2 WH.pdf]

Puc. 6.1. Cxema ogyxcmynenuamoti ouucmxy 8osoyxa om nwii: 1 — nnegmam, 2
— 8030yX06800; 3 — YUKIIOH C KOHYCOM-KOARYIAMOPOM, 4 — eHMUAAmMop, 5 — MoKpuili
nbIIEYI08UMET.

6.6. KpaTkne xapakTepucTHKH NBLICYJI0BHTEIETH

KoHCTpYKTHBHBIE 1 3KCTTYATATIHOH-

Ycaorns npuMeHeHust
HbIE 0COOCHHOCTH ATIMAPATA

Cyxoii 20pu30HMANLHbIE 2NEKMPOPUTLIND

KOHCTPYKTHBHO CIOXKHEE H AOPOXKE APY-
rux ammaparos. Meramioemok. Tpedyer
KBATA()MIIHPOBAHHOTO  OOCITY>KHBAHHAL.
Pe3ko pearupyer Ha HEPErIaAMEHTHBIE
H3MCHCHHA COCTaBa H XapaKTCPHCTHK
OUHIINACMBIX T'a30B.

B pa3HbIX MOTU(pHKAIMAX MPHMEHHM 10
350...400°C. XopoImo yIaBIHBAaCT ITHLIH
¢ Y3C 1010 Om cm. XapaxrepHas
ckopocts raza 0,8-1,2 m/c. Bpemst mpedbI-
BaHMA ra3a B akTHBHOM 30HE 8-20 C; ocTa-
TOYHAS 3aIbUICHHOCTH 50-150 Mr/™; mpm-
CYTCTBHE Ta3aX KOHJCHCATA HEJOIMYCTH-
MO.

Cyxoii gepmuxanvHblil 21eKmpoguabLmp

Oco0eHHOCTH B OCHOBHOM TE ¢, UTO U Y

HCHOJ’IBSyeTC}I Ha CTCCHCHHBIX IPOMILIO-
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TOPU30HTAIBHOTO (PHIBTPA, HO TTIABHBIM
OTJIMMHEM ABJCTCA TOIBKO OJHO IIOJC
MPOTUB JABYX WK 00JNee Y TOPH30HTANb-
HOTO.

IMAKAX, a TAKKS I OYHCTKH B3PHIBO-
OMACHBIX CMeceil. XapakTepHasi CKOPOCThb
ra3a 0,7-0,8 m/c. Bpems mpcOBIBAaHUA Ta3a
B akTHBHOH 30HC 7-10 ¢. Ocrarounas 3a-
MBUICHHOCTh B 1,5...2 pasa BeIIe, YeM ¥
TOPH30HTAITBHOTO (DHITBTPA.

Moxprutit gepmuxansbiil 21eKMpogunsmp

KOHCTPYKTHBHO NpOIIE ABYX MPEABIAY-
X IMOCKOJBKY HC HMECT MCXAHH3MOB
oTpsaxuBaHud. MIMEIOTCA BapHAHTHL KOP-
PO3UOHHOCTOMKOIO  UCHOJHEHHUS (M3
criercrayed wim cuHIA). PazpabarsiBa-
eTCSl BAPHAHT C DICKTPOJAMH H3 ILIACT-
Macc.

[TpuMeHnM B OCHOBHOM AJISI YJIABIHBAHI
OpBI3T W TYMAHOB KHCJIOT JHOO TOHKHX
TBEPABIX YACTHI[ CMECH C TYMaHOM. Tem-
meparype raza OObIMHO HIDKE TOUKH POCHI.
XapakrepHas ckopocts raza 0,7-1,0 m/c.
B ocraapHOM yCIOBHA NMPHUMCHCHHA AHA-
JIOTHUYHBI TPEBLIY M.

Ckpyb6bep — anexmpoduivmp

KoMOmHamms w3 aByX ammaparos B 00-
meM KOPIyCE: HIDKHSSI 30HA - HAcamod-
HBII CKpyOOEp, BEPXHSI - MOKPBIH TPYO-
yaTeiii  dmekTpoduasTp.  Kopposmonno-
CTOMKOr0 UCHONHEHUA HE mMmeeT. KOHCT-
PYKTHBHO HECIIOKCH, MEXaHW3MOB OTpS-
XHBaHHUS HE MPEITYCMOTPCH.

IlpuMeHuM A7 TOHKOH OYHCTKH Ta30B
(a0 ocrarouno# 3ambutcHHOCTH 10-15
mr/m). CKOPOCTh Ta3a B AKTHBHOW YaCTH
0,6-0,8 wm/c. LlemecooOpasHa YCTaHOBKA
TMOCTIC OOBIYHBIX CYXHX MICKTPOPHIBTPOB
B KQUCCTBEC XBOCTOBOTO JOOUHCTHTEIAL. B
CBA3M C HAMYHCM IBYXBAPYCHOH HACAI-
KH B Ta30pPacIPCICIUTCIIBHBIX PEIICTKAX
HC HY/KIACTCA.

Ionwiii ckpy66ep nonnoeo ucnapenus

Kommmnekryeres (hopcyHKaMu OUCHb TOH-
KOI0 WIH TOHYAMINErO pacmbuia, HEpExd
KOTOPBIMH YCTAHABIUBAKTCA OOIOJTHH-
TENbHBIC (PUIABTPHI I 3aJCP’KKH B3BE-
ceit. OT KOPPO3HH 3aIIHIIACTCA KCpaMHu-
KO, KaK BAPHAHT - C MOACIOCM W3 MOJTH-
300y TUIICHA HJTH JPYTHX IIACTMACC.

HasnaueHue - KOHAMLMOHUPOBAHUE CY-
XHX Ta30B INepe] MOoAaded WX B CYXHE
3NCKTPOQHUIBTPEl ¢ UCIBI0 CHIDKCHHSA
VY3C mpum. [Ipu OTHOCHTEIHHO HEBBICO-
Ko Temmeparype raza (200°C m Hmxe)
HYKIAETCA B XOPOIIO OTJIAKCHHOM aBTO-
MAaTHKE PETYJIHPOBAHUS PACX0Ja BOZIBL
[Ipu Gomee BBHICOKMX TeMIEpaTrypax BO3-
MOXKHO PETYJIHPOBAHHE OTKIIFOUYCHHEM
YacTH SPYcOB (POPCYHOUHBIX KOJICKTO-
poB. TpeOyer 3((PCKTHBHBIX BCTPOCHHBIX
ra30pacIpeaCIUTEIbHBIX YCTPOHCTB.

Ckpybbep ¢ HeNnoOBUNCHOT HACAOKOT

O0sbraHO IMeeT OT 1 A0 3 APYyCOB HACAIOK.
OpomicHue (OPCYHKAMH TPYOOro WIH
CPEIHETO pacnosLia. B raso-

Ucnonesyercs 11 temmooOMeHa, aod-
cOpOIMH ¥ TBUICYIABIUBAHUS (CTCIICHB
OYUCTKH OT IBUIM HE mpeBblmact 50-
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pachpeaeTuTEIBbHBIX YCTPOICTBAX HE HY-
JKIACTCA. 3aMIATa OT KOPPO3HH - KEPaMH-
Ka, KaK BapHAHT - C MOACTIOEM H3 IOJH-
300y TUIICHA HJTH JPYTHX IIACTMACC.

60%). HTCHCHBHOCTH MAaCCOOOMCHA 3HA-
YUTCIPHO HIDKE, YeM Yy O0apOOTaKHBIX
anmmaparoB.  Tpebyer  3((eKTHBHOTO
OpBI3TOYIaBIHBAHAA (BCTPOCHHOTO OpPBI3-
TOYJIOBUTEISI HJIH CAMOCTOATCIBHOTO all-
mnapara).

Ckpybbep ¢ nOOBUINCHOT NIABAIOWET HACAOKOT

Hacagka - W3 Jerkux IIacTMAacCOBBIX
MAapUKOB, MIMOMCINCHHBIX MCKAY ABYMA
PEIICTKAMHY, HIDKHEH U BEpXHEH (OrpaHu-
yuTenbHOM). HyxHBI rasopacmpeaenu-
TCNBHBIC YCTPOWCTBA, WHA4Ye Tra3 OyrxeT
HATH 4Y€pe3 HACAAKYy OJHOW CTOPOHOIL.
OpomicHue (OPCYHKAMH TPYOOro WIH
CPEIHETO PacIbLIa.

OO0nacTh MPUMEHEHHS YETKO HE OUCPUCHA.
MoskeT mpUMEHATHCA A1 abcopOLuH,

- TNBUICYJIABIIMBAHHUA H TCIULTOOOMCHA B
mOOBIX OTpacimax mpom3BoacTBa. Cko-
POCTh - Ta3a OKOJO 5-6 M/C, yTOUHSIETCA
Ipu Hajagke. VIHTEHCHBHOCTH Macco00-
MCHA CPCIOHISA MCXITy CKpyOOepoM ¢ He-
MOABIXKHOA HACATKOH W 0apOOTaKHBIM
ammapatoM. TpeOyer mocne ceOs MHTCH-
CHBHOTO OPBI3rOYJIABIHBAHIS.

Hennuwiii annapam co cma6uﬂu3am0p0M CJI0A NEeHbl

Hmeer OOHY WM HECKOJBKO (IO TPEX)
MeHOOOpasyromux pemeTok. Crabmmmsa-
TOp (MPOCTasi KOHCTPYKLHMA, HE JOIYC-
Karomas "CBAaNHMBAHWA' TMCHBI K OTHOMY
Kpar0 pEHICTKH) ACTIACT CTPYKTYpy ICH-
HOTO CiIos 0oJiee PAaBHOMEPHOH W yCTOH-
YHBOML.

OO0nacTh MPUMEHEHHS YETKO HE OUCPUCHA.
Ucmonesyercs mia TemaooOMeHa, yiaB-
JMUBAHHA THUTH W a0COpPOUWH Ta30B (ma-
POB); YCICIIHO HCHOJNB3YETCA TAKKE AN
TYMaHOyJIaBIuBaHuA. Hanbompmee uncio
PELICTOK MPHMEHACTCS I TCILIOOOMCHA;
U TBUICYTABIHBAHUA JOCTATOYHO OJ-
HOIA.

Tpyba Benmypu

Arnmapar ¢ SIpKO BHIPa;KCHHOH 3aBHCHMO-
CTBIO CTCIICHH YIABJIUBAHUS OT 3HEPro3a-
Tpar. KOHCTPYKTHBHBIC BAPHAHTHL, C
KPYIJIOH MU MIEICBUIHON TOPIOBHHOM;, C
()OPCYHOUHBIM HITH TUICHOYHBIM OpPOTIC-
HHUEM; C PETYJIHPYEMBIM M HEpEryIupye-
MBIM CCUYCHHUEM TOPJIOBUHBL XapaKTEPECH
HCBBICOKHMMH KAIIHUTAJIBHBIMH H BCCHMA
SHAYUTCIIBHBIMHA JHCPro3arpaTaMu. Cre-
NICHb YJABJIMBAHUA 3dBHCHT OT 3aTpatr
SHEPTHU U YACIBHOIO OpomIeHHA. [opno-
BHHA MOIBCPKCHA a0pa3sHBHOMY H3HOCY,
HMHOTJIA M3TOTABIAMBACTCA U3 H3HOCOCTOH-
KOTO YyTYHA.

OOnacTb NPUMCHCHHS IPAKTHICCKH HE
orpaHmdmBacTCsA. MMeer mmpokoe Mex-
0TPACICBOC MPUMCHCHHE I abCOpOIHH,
KOHAHLHAOHHPOBAHUSA TA30B, MbUIC- H TY-
MAHOYJIABIIMBAHAS. TPH BBICOKOH TeMIIC-
parype raza InenecooOpa3HO YCTAHABIIH-
BaTh nepex TpyOOH HMCHapHTenb I MO-
CACAYIOUICH BTOPUYHOM KOHACHCALUH
mapa Ha YJIAaBIMBAECMBIX dactmmax. Cko-
pocts taza or 40-50 mo 150-160 wm/c,
yaemsHOe opomeHue oT 0,1 mo 1,0 m/m.
Tpedyer nocne cedst BBICOKO3(D(DeKTHBHO-
ro OpemroynaBiamBaHmsi.  Jlomyckaercs
KOMITOHOBKA B Oarapen 1o 2, 4,6 u 8 TpyO
¢ 00IIMM BXOOM H BBIXOJOM Tas3a.
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Luxnon npamomounwiii

YaobeH mia QyTepoOBKH, TOMYCKACT BEHI-
COKYIO (10 HECKONBKHX KI/M°) 3aIbLICH-
HOCTh Ta3a Ha BXoAe. KOHCTPYKTHBHO
MPOCT, HE TPeOyeT KBATHQHUIMPOBAHHOTO
HU3TrOTOBJICHHUA H O6CJ'Iy>KI/IBaHI/I}I.

OOBINHO HCTIONB3YETCA B KA4ECTBE IPE-
BAPUTECIBHON CTYICHH IEPE] IOCICIYyIO-
muMu -ammapatamMua.  CKOpocTh rasa (B
miane) 10 8 M/C, KO3I(pPHUIHCHT COmMpPO-
THUBJICHUS OKOJO 50, CTENEHb YIAaBIMBA-
Husg 50-60%.

Luwnonwt HUHOI'A3

Jenarcs Ha Tpu Tpymmbl: HU3KOIPPEK-
tusHble (L{H-24), cpemHespekTuBHBIC
(IH-15, 1IH-11), BBICOKO3((PCKTHBHBIC
(CAK-LIH-33, CK-11H-34, CLIH-40). He
(yTEPYIOTCA, TOABCPIKCHBI A0PA3HBHOMY
H3HOCY.

IIpurogusr A IMHPOKOTO MEXKOTPACIE-
BOTO MPUMCHCHIA U AJIA PCIICHIA JIFOOBIX
3aJa9 ITHKIOHHOI'O TBIICYIABIUBAHIA
Komnonyrorcs B rpymmy (ot 2 g0 10 am-
MmaparoB B rpymme). Bo3MOkHA MOCIEA0-
BATCIbHAS YCTAHOBKA KAK PA3HBIX, TAK H
OJMHAKOBBIX IMKJIOHOB. Temmeparypa
ra3a 10 400-450°C, ycmoBHAA CKOPOCTH OT
1,5 mo 5,0 m/c, ko3 duEeHT COMPOTHB-
JgeHus ot 75 10 500-1000 (B 3aBUCHMOCTH
0T THIA WHKJIOHA). AOGCOIFOTHO HEAQMYC-
THMBI OACOCHI BO3IyXa Yepe3 OyHKED.

Bamapeiinvie yuxnonwi

HNMEIOT KOHCTPYKTHBHO TPOCTHIC IH-
KJIOHHBIC DJICMCHTHI, KOTOPBIC MOTYT OBIThH
M3TOTOBJICHBI M3 YyTYHHOTO HIH KAMCH-
HOTO JUThsi. IMEETCSI MHOrO KOHCTPYK-
TUBHBIX MOAM()UKAILMH, B TOM YHCIC C
PCUHPKYLIIHEH BO3LyXa H €r0 MPOMEKY-
TOYHOH OYHCTKOH B permkie. TpeOyroT
THIATCJIBHOW TEPMETH3ANMH BO M30CKa-
HHC OCCIOPSAOUHBIX ICPETOKOB ra3a B
00X0/T MUKIOHHBIX 3JICMCHTOB.

OO0nacTh MPUMCHEHHUS HE OTPAHHYHBACT-
ca. Temmeparypa raza mo 400-450°C. Tlo
CTCIICHHU YIYT'YHHOTO HJIA KAMCHHOIO JIH-
Thbs, YJABIUMBAHMA HE HMEKOT IPEUMY-
mecTB nepen muknonamMu HUMOI'A3, vo
0ojce CTOWKH K a0pa3sHBHOMY H3HOCY.
Moryr 3KCIUTyaTHPOBATBCA KAK CaMoO-
CTOATCIIPHO, TdAK H B KAa4YCCTBC nepBoﬁ
CTYIICHH TIEPEA TOCICAYIOINMHE armapa-
TaMH.

Cmpyiinblii (9221ceKMOPHbILL) 2A30NpoMbI8amens

[MpuHOHD ACHCTBHA AHANOTHYCH TPYOC.
BeHTypH, Ha OCHOBHOE KOJMICCTBO JHEP-
THH IIOJBOJUTCS HE C TIOTOKOB Ta3a, a co
CTPYSIMH >KHAKOCTH OT HACOCOB BHICOKOTO
nasnenns (~10° ITa). DHeprus cTpyit Tpa-
TUTCS YaCTHYHO HA OYMCTKY, YACTHYHO -
HA CO3JAHHE 3a CYET MKCKUMH TArH (Ha-
mopa) B cetn. CTCTICHb OYHCTKH Ha 25-
30% (oTH.) HIDKE, YeM V TPYOBI BenTypH.

PaspabotaHa B OCHOBHOM I LICJUTFOJIO3-
HOOYMAKHOH TPOMBINIICHHOCTH. MeETo-
JHKA PacyueTa COCTABJICHA HMPHMCHHUTCIb-
HO K 3TOH oOmactu mpuMmcHCHUA. CKO-
POCTh Taza B TOPJOBHHC A0 26-30 M/cC,
yaenpHOe opomenue 8-10 1/m°. B Heko-
TOPBIX CIIy4asaX IPHMEHACTCA B IAPYIHX
OTPACTIAX MPOMBIIUICHHOCTH.
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Pykasuulii hunemp ¢ 06pammoti npooyexoii

KOHCTPYKTHBHO mTPOCT, 4TO OOICTrvdacT
CO3aHUC COMHHYHBIX ANMMApaToB ¢ OOJb-
moH ()HMIBTPOBATEHOH TMOBCPXHOCTHIO (B
CCCP 10 24 000 M* B omHOM Kopmyce). B
MHPOBOH TPAKTHKE 00-paTHAs MpPOIYBKA
CUMTACTCS YCTAPEBIIMM METOOM pPEreHe-
pauuu, MOCKONBKY OHA MPHUrOJHA JIHIIbL
JJIS1 XOPOIIO OTPAXUBACMBIX NbUICH U HE
JIOMYCKACT BBICOKUX CKOPOCTCH (prabTpa-
mur (we Bemme 0,5-0.9 m/muH). TxaHu
TOBBIMICHHOH TJIOTHOCTH HCHPHUTOTHEL,

[TpuMeHnM 111 OYMCTKH OT IBUTH OOJb-
mmx 00BeMOB raza. Temmeparypa rasa
ONPEACIACTC TEPMOCTOMKOCTBIO TKAHU.
Pexxumbl  QuibTpammm W pereHEpaIuy
JOCTOBEPHOH pPacCUCTHOH OCHOBBI HE
HMCHOT, MO3TOMY HX CICAYCT NMPHHHAMATH
C 3amacoM IO JAHHBIM AHAJIOTOB WA Pe-
komeHgaumaM HHWH, a 3atem yTOYHATH
TIPY HAJAJKE.

Pyxasnvtii punvmp ¢ umnynvcHoil pecenepayueil

Hambomee pacmpocrpancHubii B Poccnu
TN (UIBTPA, OJHAKO UMEET OTPAaHH4CH-
HYI0 (DUIBTPOBANGHYK) MOBCPXHOCTH B
SAMHHYHOM ammapare (IPHMEPHO HA MO-
PAAOK MCHBINC MPSABIAYINETO). JTO CBS-
33aHO CO CJIOXKHOCTBIO PA3BOJKH MMILYJIbC-
HBIX TPYOOK IO OONBHIOMY KOJIMICCTBY
PYKaBOB M TPYJHOCTSMH OOCIYKHBAHUS
BO3/IyXOPaCIpeACIUTEIbHOTO X03HCTBA.

IIpumeHuM BO BCEX OTPACILIX HMPOM3BOA-
crBa. Cropocts (umsrparmm a0 1,6-1,8
M/MuH. HauvampHas 3ambIICHHOCTH (TIO
MACTIOPTHBIM JAHHBIM) A0 50 T/M, OJHAKO
[enecoo0pa3H0  YCTAHABIMBATH — IIEPE.
(UIBTPOM [HKJIOH, YIABAMBAROIIMI 60-
70% mBLTH, - 3TO 3HAYATCIHHO YITHHACT
CPOK CIIy>KObI PYKaBOB.

Pyxasnvtii punvmp co cmpyiinoii pecenepayueti

O0nagaeT MOIMHOW CHCTCMOHM percHepa-
UM, 6nar0/:[ap;1 UCMYy IUIOTHOCTH TKAHH
MOJKET OBITh 3HAYMTEIIHHO IOBBIIICHA, a
CKOPOCTh (DHIIBTPALHH - TOXOOUT 10 4-4.5
M/MHH TIPH OCTATOYHOH 3aMbLICHHOCTH 3-
5 mr/m w1 HIke (1o 1 mr/m). Hemocrarok:
CJIO’KHAS MCXAHHYCCKASA CHCTCMA PETCHE-
panum.

OcHoBHas1 007aCTh MMPUMECHEHHS - TOHKAS
OYNCTKA Ta30B B IIBETHOH METAJUIyPTHH.
TpeOyer BHICOKOH KyJBTYPBI OOCITYKHBa-
HUS, TOCTOSHHOTO ITOJ/ICPYKAHUS MEXa-
HH3MA PETCHEPALMM B WCIPABHOM CO-
CTOSIHHH.

Pyxasnuiii unemp c pecenepayueii gcmpaxusaHuem

Hcmonb3yeTcs OTHOCHTECIBHO PESAKO BBH-
Xy Majoi 3(Q(EeKTHBHOCTH PETCHCPALIHH.
UseectHBl TpH Cmocoba OTPAXHBAHMS,
MOKAYHBAHHE PyKaBa 0¢3 M3MCHCHHS HAa-
TSOKEHUS u (POpMBI (U1 TKAHEH, IIOXO
padoTarOmKX HA HM3JIO0M), BOIHOOOpAa3HOE
(HampmMep, acOCCTOBOH MPOMBIILICHHO-
ctu), "mpykmHHOC" (KONMCOAHHWA BEpxa
PYKaBa B BEPTHKATIbHOM HAMPABICHUU).

IlpumeHeHHE  MEKOTpaciaeBoe  (Kpome
CHCIUHATBHBIX (DHIBTPOB I acOCCTOBOH
MPOMBINUICHHOCTH). Bua W apTHKya Tka-
HH - B €TO 3aBUCHMOCTH OT KOHKPETHBIX
ycrnopuii mpuMeHeHUs. CKopocTh (rotbT-
pammu g0 1,0-1,3 M/Cc 33 HCKIIFOUCHHCM
crexmorkand (10 0,45 M/MuH).
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Pyxasuviii punemp ¢ peceHepayueil 6CmpaxuganuemM 8 covemanuy ¢ 06pamuoil npo-

0y8xu

Hambonee crapas KOHCTPYKUHS, OO CHX
MOp COXpAaHWBIIANCA B pane Moguduka-
uuid. [lpuHUMO €€ ACHCTBHS COCTOUT B
TOM, YTO OJHOBPEMCHHO C "TPY>KHHHBIM"
OTPAXMBAHHEM IOAACTCA CYXOH momorpe-
THIH (B CICIMATIBHBIX Kamopu(epax) Bo3-
IyX HAa OOpaTHYK MPOAYBKY. IPQeKT
cymmupyeTes ¢ 3pdexToM mpoxyBKH.

IIpumeHEHHE MEXKOTPACIEBOE, C MPEUMY-
IICCTBEHHBIM HCIIOJIB30BAHHEM B IIPO-
MBIIIICHHOCTH CTPOHMTENBHBIX MAaTepHa-
70B. MOTYT C yCHEXOM HPHMEHATHCS 3a
LEMCHTHBIMH MCJIbHUIAMHY, CYIITHIbHBIMHA
GapabaHaMH W JPYITEMH HCTOYHHKAMH
BEIOPOCOB.

Kontpoasnbie Bonpocht
1. Crieramu3anus ammapaTos.

2. IpexpapuTenpHas 0OpabOTKa a3pO30ICH.

3. PesxuMHAS HHTCHCH(DUKATTHA.

4. KOHCTPYKTHBHO-TEXHOJIOTHICCKOE COBEPIICHCTBOBAHHE.

5. MHOrocTyneH4aTas O4uCTKA.

6. KpaTkue XapakTepUCTHKH NBLICYIOBHTENCH.

3aganns 11 CAMOCTOSATEILHOI PAGOTEI

1. M3yuuts MaTepuan JCKIHH.

2. OrBeruth HA KOHTPOIBHBIE BOIIPOCHI

PexoMeHI0BaHHAS TUTEPATYpA MO TEME JeKumu: [1 — 25]
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