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OBILIASA XAPAKTEPUCTHUKA PABOTbBI

AKTyaJbHOCTH NPo0emMbl. [Ibu1eBOl (akTOp B MPOU3BOJACTBE IIEMEHTA HAOO-
Jiee 3HAUYUTENbHBIN Cpeau BceX (PaKTOPOB, BO3JIEHUCTBYIOIIMX Ha paOOTHUKOB OTpac-
mu. DTOT BBIBOJ XapakTepeH M i mpeanpuatuii Pecry6muku Memen. ITeums 1e-
MEHTHOT'O KJIIMHKEpA, IIMHBL, TUIICA B BRIOpOCAX MPEANPUATHI MOMAAaET HE TOJIBKO B
aTMoc(epy U OKpYKalollylo Cpeay, HO U B pabouyio 30HY, U Ha TEPPUTOPUIO TIPEI-
npusituii. OJHUM U3 TJIABHBIX CPEJCTB KOJUIEKTUBHOM 3alIUTHl pAOOTHUKOB CITYKaT
cucteMmbl obecnblMBanus. s monbopa y3inoB oOecHbUIMBAaHMS, MbUICYJIABINBAO-
IIero 00OpyI0BaHUS U JPYTUX AJIEMEHTOB CUCTEM OOECIBUIMBAHUS Ba)KHO OIpee-
JIUTh MCXOJHBIE JAHHBIC Ul UX pacuera, U B IEPBYI0 O4Yepenb K HUM OTHOCHUTCS
JVICIIEPCHBIN COCTAB IBLIN, a)POJANHAMUYECKHE XaPAKTEPUCTUKH.

Onno¥t 3 mpuuuH Hed(PHEKTUBHONU pabOThI CUCTEM OOCCHBUIMBAHUS SBIISIETCS
MOCTYIJIEHUE HA TKAHEBbIE (PUIIBTPHI MOTOKOB € OOJIBIION KOHIIEHTPALUEN MBUIH, YTO
MIPUBOJIMUT C OJHOW CTOPOHBI K CHUKEHUIO TPEOyEeMBIX 00BEMOB BO3/lyXa yIaIsi€eMbIX
OT TEXHOJIOTMYECKOro O00OpYyAOBaHUs, C JIPYrol CTOPOHBI, 3TO MOXKET MPUBECTU K
CPbIBY PYKaBOB M IOBBIIIEHUIO NBLIEBBIICICHUNA B pab04Yyl0 30HY U 3arpsi3HEHUIO
aTMocdepsl BOIM3U U Ha TEPPUTOPUH NpeAnpusatuil. [loaToMy akTyaabHBIM SIBISETCS
HCIIOJIb30BAaHUE B OTUX CJIy4YasX HAa NEPBOM CTYIICHM YJIABIMBAHUS — IBUICYJOBUTE-
JIel Ha BCTPEUHBIX 3aKpy4eHHbIX nmoTokax (B3II).

OpnHoil u3 mpoOaemM sl OpeaNpUsSTUNR CTPOMUHAYCTPUU SIBISIETCS 3arpsi3HEHHE
OKPY’KAIOLIEH CpeAbl MEJIKOAMCIEPCHON MNbLIbI0. [[03TOMY Ba)KHO OLIEHUTH AOJIIO
yactull PMjp u PM; 5 B IbI€BOM 3arpsAi3HEHUU, U OLICHUTH BBINIOJIHEHUE HOPMATUBOB
JUIS. MEJIKOJIMCIIEPCHOM MBUIH B BO3/lyX€ pabOUrX 30H U OKpY>KaroIlen cpesie.

Taxum 00pa3zom, aKTyaJabHBIM SIBJISIETCSI MCCIIEJOBaHKE, HAIIPaBICHHOE Ha U3y4e-
HUE XapaKTEePUCTUK MbUIM, BBIACISAIOLIEHCS OT TEXHOJIOIMYECKOro o0OpyAOBaHUs
ITPOM3BOJICTBA IIEMEHTA, B TOM unciie PMjy u PM;s5, a Takke COBEpLIIEHCTBOBaHUE
CUCTEM OOECHBbUIMBAHMS U MBUICOYUCTKUA C MCHoJib3oBaHueM ammapatoB B3Il mns
CHUKEHUS BEIOPOCOB MBLIU B OKPYKAIOILYIO CPeay U B pab0OUyI0 30HY.

Pabora BBIMONHSIIACE B COOTBETCTBHM C TEMATHUYECKUM IUJIAHOM HAy4HO-
uccaenoBarenbeckux padotr ®I'bOY BIIO Boarorpanckoro rocyaapcTBEHHOTO TEX-
HUYECKUN YHUBEPCUTETA.

Crenenb pa3pa0OTAaHHOCTH TeMbl HMCCJIEIOBAHMS JMCCEPTALMOHHOIO HCCIIE-
noBaHusi. Bormpocamu uccrienoBaHusi MbUIEBOrO (PakTopa Ha NPEANpUSITUSIX Mpo-
MBIIUIEHHOCTH Y MOBBIIIEHUS 3()PEKTUBHOCTU padOThl CUCTEM OOECHbUIMBAHUS 3a-
HAMAJINCh U 3aHUMaroTcsa MHorue yuyenolie-H.A. ®@ykc, M.II. Kanunymkun, E.W. bo-
rycnasckuii, B.H. Azapos, H.B. Men3enunueBa, B.B. Helinun, E.A. IlltokmaHn,
J.B. Komres, B.M. Bbecnamo, K.M. JloraueB, O.A. AsepkoBa, Al-NeaimiY.l,
MaslehuddinM., Al-AmoudiO.S., RahmanM.K., SalehA.O u apyrue.
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OpHako Ha CETONHANIHWUN JCHb OCTACTCS AKTyalbHOW MpoOjema 3arps3HEHUs
BO3/lyXa OKpY>Karomieil cpenbl U pabouyux 30H MPEAIPUITHI MEIKOAUCTIEPCHOMN MbI-
aei0 PMyy u PM;s. Baxknolt 3amaueit obecnieuenus 3pPpexkTuBHON pabOTHI CUCTEM
oOecnbUIMBaHUS SIBIISIETCA MOAOOP MbUICYJIABIMBAIOIIMX allapaToB C y4eTOM JHC-
MIEPCHOTO COCTaBa U (PU3NKO-XUMUIECKUX CBOVCTB TBLIH.

eab ncciief0OBAaHUSA COCTOUT BIOBBIIMIEHUU KOJOTHUYECKON O€30MacHOCTH, KO-
TOpasi HampapjieHa HA CHMXKCHUE HETaTUBHOTO BO3JCHCTBHUS MbUIA MPEANPUITHI 1O
MIPOU3BOJICTBY IIEMEHTA HA OKPYKAIOIIYIO CPeIy MOCPEACTBOM MOBBIMICHUS 3P deK-
TUBHOCTU PabOThI CUCTEM OOECIBUTUBAHMS.

JI1st noCTHKEHUS! TOCTABJICHHOM 1IEIU B pab0Te peliainch CIEAYyIONINe 3aAa4n:

- OIIEHKA 3amlbUICHHOCTH BO3/JyXa padouuMX 30H M MPUJIETAIOINIUX TEPPUTOPUI
MPEANPUSATUNA 110 TPOU3BOJICTBY LIEMEHTA KaK BPEIHOTO MbLJIEBOTO (haKkTopa;

- aHaJU3 CUCTEM OOECIbUIMBAHUS, IPUMEHIEMBIX Ha MPEANPUATUSIX MO TPOU3-
BO/JICTBY 1IEMEHTA ;

- OIIEHKa BO3/ECTBUS MbUIEBOro (hakTopa, B ToM uncie PMyy u PM; 5 Ha 310po-
BbE PAOOTHUKOB IIEMEHTHBIX 3aBOJIOB ;

- IPOBEJICHUE CPABHUTEIBHOTO aHAJIM3a COCTaBa KOMIIOHEHTOB ChIPHEBBIX CMECEN
JUIS TIPOM3BOJICTBA lieMeHTa B PecyGimke HMemen u Pocenn, a Takoke MccienoBaHHe
(hU3UKO-XUMHUUYECKUX CBOMCTB IIEMEHTHOM MbLJIH;

-COIMOCTABJICHUE aHAJIM3a JUCIEPCHOTO COCTaBa MbUIM, MOCTYMAIOIIEH B aTMO-
chepy BOIU3HM TEPPUTOPUU TIPEANPUATUN 11O MPOU3BOJACTBY IIeMeHTa B PecmyOnuke
Wemen u Poccnm;

- OIIpEEIEHNE BEPOSATHOCTH MPOCKOKA TBEP/IbIX yacTull B anmnapartax B3II;

- pa3paboTka CUCTEMbl OOECTBIIMBAHUS C aNMapaToM Ha BCTPEUYHBIX 3aKpPyUCH-
HBIX MTOTOKaX U PyKaBHBIM (DUIBTPOM U ompeneneHue ee 3PGHeKTUBHOCTH;

- pa3palboTKa MPAKTUYECKUX PEKOMEHJAIMKA MO0 CHMKEHUIO THIJIEBBIICICHUN B
BO3yX paboYKX 30H U B BHIGPOCAX IIEMEHTHBIX 3aB0JI0B Pecry6muku Memen.

OcHoBHas ujaest padOTHI 3aKJII0YaIach B KOMIUJIEKCHOM MOAXOJE M0 CHHXKEHUIO
HETaTUBHOTO BO3JICUCTBUS MbLJIEBOr0 (haKTopa, B TOM YUCIIE METKOIUCIIEPCHON MBLITH
PM;y u PM;sHa mpeanpusTusix Mo Mpou3BOACTBY IIeMeHTa B PecryOnuke erMeH, a
Takke B TOBBIMIEHUU 3(PGEKTUBHOCTH PAOOTHI CHCTEMOOCCTIBITUBAHUS TPEANPHU-
ATUI,TIOCPEICTBOM HCIIOJIb30BAaHUS JBYXCTYIEHYAThIX CUCTEM OYKMCTKU C ammapa-
toMm B3II u pykaBHBIM priibTpoMm.

Hay4ynasi HoBu3Ha pa0doThI:

- MIOJIy4YE€HUE DKCIEPUMEHTAIBHBIX AaHHBIX 10au PMjy, PM, s s nibuim, Beiae-
JsronIeics B aTMoc(pepy U B BO3AYyX paboueil 30HbI Ha Pa3IMUHBIX dTanax MpOU3BO/I-
cTBa 1ieMeHTa B Pecniy6imke Memen;

- pa3paboTKa SKCIEPUMEHTAILHOW YCTaHOBKHU Ha 0a3e annapata B3I u pykaBHoO-
ro (uiabTpa A OLIEHKH BEIMYMHBI BEBIOPOCOB MBLIN B aTMOChEDY;
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- YCTaHOBJIEHBI PETPECCUOHHBIC 3aBUCHUMOCTHU Ui BEJIMYMHBI BBIOPOCOB MBLIU
1eMeHTa B atMmocdepy 1 pabouyio 30HY,

- pa3paboTka MaTeMaTU4YeCKOM MOJENU JIsl pacuera BEpOSTHOCTH MPOCKOKA B
aTMocdepy MEJIKOAUCIEPHBIX JoJied mbitu 1ementa PMjy u PM; s npu ucnosnb3oBa-
HUU YCTaHOBKHM ouuCTKH anmapaTta B3Il u pykaBHoro punptpa;

- COIIOCTABJICHUE AHAIN3a KOMIIOHEHTHOTO M JUCIEPCHOTO COCTABOB LIEMEHTHOM
MBLTH, TTOCTYTAIOIEH B BO3IyX paOOuMX 30H M OKPYXKAIOUIYI0 CPEAy Ha IEMEHTHOM
3aBoje Pecrry6mmku Hemen n Poccnn.

Teopernueckasi M NPaKTUYeCKasi 3HAYUMOCTH PadOThI:

- ONpEeleNICHbl 3aBUCUMOCTHU OIPENEISIONINE BEPOITHOCTh MPOCKOKA TBEPIBIX
yactull, PMjy u PM; 5 B annapartax B3Il yueToM OCHOBHBIX KOHCTPYKTHMBHBIX Iapa-
METPOB amnmnapara, pexxuma ero padoTbl, CKOPOCTEH MOTOKAa Ha BXOJI€ B 30HBI BBOJIA
MTOTOKOB, H COCTaBa MOCTYIAIOIIET0 PpaKIMOHHOTO OTOKA;

- HalJeHbl 3aBUCHUMOCTH, MO3BOJIAIONIME ONpeneauTh 3()(PEKTUBHOCTH padOThI
yctaHoBKH ¢ annaparoM B3Il u pykaBHbIM (UIBTPOMB 3aBUCHUMOCTH OT pacxoja H
CKOpPOCTH BO3/lyXa B BO3JYXOBOJE, KOHUEHTPALUH IbIJIM U COOTHOLIEHUH BO3yXa
I10ZJaBa€MOI'0 Ha BBO/I.

-onpezeniensl 3HaueHuit PMjg u PM; 5 B BeIOpocax B atmMocdepy u B pabouyro 30-
Hy Ha 3aBojax Pecry6muku Hemen;

- pa3paboTaHbl MPAKTUYECKHE PEKOMEHAAIMU IO CHHXKEHHIO BBIOPOCOB Mpe-
MPUSATUU TI0 MPOU3BOACTBY LIEMEHTA U MOCTYIUICHUIO MBLIU B aTMOC(EPY;

-pa3paboTaHa yCTaHOBKA YJaBJIMBaHUS C UCIoOJb30BaHueM anmnapata B3II u py-
KaBHOTO (UIIBTPA JIsl CHIDKEHHSI BRBIOPOCOB IBUTH 1IEMEHTa B aTMochepy;

-pa3paboTaHa W UCHBITaHAY4YEOHASIKCIIEPUMEHTAIbHASL YCTaHOBKAIBLICYJIaBIIH-
Banus Ha kadeape BXXKICul XMAuC Boarl' TY u BHeapeHue ee B y4eOHBIN IpoIiece
JUISL IOATOTOBKM MAaruCTPOB M ACTIMPAHTOB.

Peasqm3zanus pe3yabTaToB padoThI:

- TIOJIyYE€HBI SKCIIEPUMEHTANIbHBIE JAHHBIE 110 COonepKaHuio 10au PMio u PM; 5 B
JUCIIEPCHOM COCTaBE MbLJIM B BO3AYXE padOuMX 30H U HA TEPPUTOPUU TPEANPUATUN
110 TIPOM3BOJICTBY IieMeHTa Pecny6mku Hemen;

- YTOYHEHBI CBEIEHHMs IO KOMIIOHEHTHOMY M JIHCIEPCHOMY COCTaBY IIBLIU ILie-
MeHTa B Pecry6rmku Hemen;

- pazpaboTaHa MareMaTuuecKash MOJIETb JUI OMUCAHUSI BEPOSITHOCTU MPOCKOKA
IBUIM LIEMEHTA C pa3MepaMu TBepAbIX yacTtui] MeHee 10 u 2,5 MKM B DKCEpUMEH-
TallbHOW ycTaHOBKe Ha 0ase anmnapata B3I1 u pykaBHoro QuiibTpa;

- pa3zpaboTaHa SKCIEpUMEHTaNIbHAS YCTAHOBKA JJII OYMCTKU BO3[yXa OT MbUIU

IIEMEHTa C ucrnoib3oBanueM anmnapara B3Il u pykaBHoOro ¢unbTpa, Ha KOTOPYIO TMO-
nyden nateHT (ITat. RU 2015140195/05(061736);
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- pa3paboTaHBINPAKTUIECKUE PEKOMEH/IAIUN TI0 CHUKEHUIO BEIOPOCOB MPEIpPH-
ATUM TIO TIPOU3BOJICTBY IIEMEHTA U MOCTYIUICHUIO MbUIM B aTMocdepy sl 3aBOJOB
Pecry6uku Memen.

MeToa0/10THSI 1 METOAbI JUCCEPTALMOHHOIO MCCJIEOBAHUS BKIIOYAIN aHa-
JUTHYECKOE 0000IIEHNE N3BECTHBIX HAYYHBIX PE3yJIbTATOB , TCOPETUUYECKHE , HATYP-
HbIE W JIabOpaTOpHBIC HCCIEAOBAaHUS, MAaTEMaTHUYECKYyI0 00pabOTKy SKCIIepUMEH-
TaJIbHBIX JAHHBIX METOJIaMU MATEMAaTHUYE€CKON CTaTUCTUKHU U aHaJn3a.

IHos10’keHus1, BHIHOCUMbIE HA 3AIIUTY:

- AKCIEPUMEHTAIIbHBIC JAHHBIE 110 AUCIIEPCHOMY COCTaBY IbLIH, IOCTYIAIOIIEH B
BO3JyX pabouyux 30H U atMocdepy MPUICTAIIMNX TEPPUTOPHUIN MNPEaNpPHUSTUH IO
TIPOM3BOJICTBY LieMeHTa B PecryGmuke Hemen;

- IIOJYyYECHHBIEMATEMATUYECKUE3aBUCUMOCTH, IO3BOJISIIOIINAE ONPENEIIUTh BEPO-
ATHOCTBb MPOCKOKaTBepAbpIX yactul PMjy u PM ;,5 B anmaparax B3Il ¢ yuerom oc-
HOBHBIX KOHCTPYKTHBHBIX MapamMeTpoB arapara, pexuMa ero padoThl, CKOpOCTeH
IIOTOKAa HAa BXOJI€ B 30HBI BBOJA IOTOKOB M JMCIIEPCHOTO COCTaBa IOCTYIAIOIIETO
(GpakIMOHHOTO TTOTOKA;

-3aBUCUMOCTH, MO3BOJISIONINE ONPEACTUTh 3PHEKTUBHOCTh PAOOTHI YCTAHOBKH C
anmapatoM B3Il 1 pykaBHbIM QUIBTPOMB 3aBUCUMOCTH OT Pacxojia U CKOPOCTH BO3-
IyXa B BO3AYXOBOJE, KOHLUEHTPALMN IbUIM U COOTHOLICHWM BO3yXa ITOAABAEMOIO
Ha BBO/I.

CreneHb 10CTOBEPHOCTMHAYYHBIX MOJIOKEHUN, BBIBOJIOB U PEKOMEHIALIMN CO-
OTBETCTBYET COBPEMEHHBIM TpeOOBaHUSIM; 000OCHOBaHA TPUMEHEHUEM KJIACCUUYECKUX
MOJIOKEHUI TEOPETUUECKOTO aHaJIN3a; SKCIEPUMEHTAIbHBIM M YUCICHHBIM MOJIEIIH-
POBaHUEM HM3YyYaeMbIX MPOIECCOB; MIAHUPOBAHUEM M BHIOOPOM METOJUK MPOBEIE-
HUS JJISI DKCIIEPUMEHTOB; MOJTBEPKIICHA CXOJMMOCTBIO MOJYYEHHBIX PE3yJIbTATOB
HKCTIEPUMEHTAIILHBIX UCCIIEAOBAHMM, BHITIOJTHEHHBIX B JIJAOOPATOPHBIX YCIOBHUSX.

AnpobGanus pe3yabTaToB padoTbl. OCHOBHBIETIONOKEHHS U PE3yJIbTaThl pado-
Thl JIOKJIQJIbIBAJIMCh W MOdyunsid onoopenue Ha: XII MexayHapoaHoit HaydHO-
npaktuyeckass koHgepeHius «l'opoga Poccum: mpoOsiembl CTpOUTENbCTBA, WH-
KEHEPHOro obOecrnedeHus, OnmaroycTpoicTtBa u skojorum», llensa, 2013; xonde-
PEHITUU MOJIOJBIX MHXKEHEPOB-IKOJIOTOB «IIpobiieMbl 0XpaHbl TPOU3BOJICTBEHHOU H
okpyxatomeid cpeas» (r. Bomrorpan, 2014 r.); exerogHsX Hay4YHO-TEXHHUYECKUX
koH(pepennusax ®I'BOY BIIO Bonrorpaiackoro rocyaapcTBEHHOTO apXHTEKTYpPHO-
CTpOUTENIBHOrO YHUBepcutera, (r. Boarorpan, 2010-2017 r.); XIX mexyHapoHOM
Hay4YHO-TIPaKTUYECKON KoH(pepeHInn « TexHuuecKue HayKu-oT TEOPUHU K MPAKTHUKE»
r. Yoa, 2013; Bcepoccuiickoit HayqHO-TIpakTUYecKor koHpepenuuu, r. Yda , 2014.

Iyonukannu. OCHOBHBIE PE3yJIbTaThl UCCIEIOBAHUN MO TEME AUCCEPTALUU U3-
noxkenbl B 17 paborax (Bkian couckarens — 47,54 nedaTHpIX JUCTa), B TOM yucie: 1
CTaThsl B U3JaHUM, HHACKCUpyeMoM B 0aze «\Web of sciencey, 5 crareii B nu3maHusx,
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HWHJEKCUPYyEeMBbIXBOa3e «SCOPUS», 4 cTaTbh, OMyOJUKOBAHHBI B M3JAHUSX, PEKOMEH-
nyeMblx BAK Poccun, 1 natenT P® Ha nosie3HYI0 MOJIEb.

O0bém m cTpykTypa padorsbl. Jluccepranus COCTOUT W3 BBEICHHS, YETHIPEX
IJIaB, 3aKJIOYCHUS, CIIMCKA HCIIOJIb30BAHHOM JHUTEpaTyphl U NpuiiokeHuil. O0muii
o0beM paboThl coctaBnsger 123 crpanuil, B ToM uncie: 120 cTpaHUI] — OCHOBHOM
TEKCT, comepkamuii 15 tabmur Ha 14 crpanunax, 50 pucyHkoB Ha 41 cTpanwuIie;
crucok sureparypsl u3 103 HaumeHoBaHui Ha 13cTpanHunax; 3 NpwiIOXKeHHs Ha 3
CTpaHUIIAX.

OCHOBHOE COIEP KXAHUE PABOTHbI

Bo BBegennn 000CHOBaHA aKTyaJlbHOCTh TEMBI, CPOPMYIIMPOBAHBI LIENb, 3aa4H
Y OCHOBHAs Ujies paboThl, €€ Hay4YHas HOBU3HA U PAKTUYECKAas 3HAYMMOCTb, IpUBE-
JI€HBI CBeJIeHUs 00 ampoOanuu U MPaKTUYECKOM BHEAPEHUH PE3YJIbTATOB MPOBEICH-
HBIX UCCIIEAOBAHMM.

IlepBasi ry1aBa IOCBAIICHA aHAIU3Y TEXHOJOIMYECKOIO MPOLECCa IIPOU3BOICTBA
IIEMEHTa KaK HMCTOYHMKA 3arps3HeHHs aTtMocdepsl Pecry6muku MemeH, koTopsiid
BBISIBWJI, UTO Ha PA3JIMYHBIX ATanax MpOU3BOJACTBA B BO3AyX pabOuMX 30H U HA Tep-
PUTOPHUIO MPEINPUATHI  BbIAENAETCA OOJIBIIOE KOJIMYECTBO MBUIEBBIX BHIOPOCOB,
MIPUYEM COJEp KaHHE METKOAUCIEPCHON (pakuuu MeHee 10 MKM B HUX COCTAaBIISIET
ot 10 g0 75%. Ananu3 cucreMm oOecnbUIMBAHUS NPEANPUITHIA [IEMEHTHOU OTpaciu
PecryGmukn Memen nmokasain, uTo MMPOKOe MPUMEHEHHE Ha IPEATPHATHAX HONyqH-
JM pykaBHble (GUABTPBL. ONBIT UX NPUMEHEHUS] 0003HAYMIT CJIOKHOCTH, C KOTOPBIMU
BCTPEUAOTCS B MPOLIECCE IKCILUTyaTallUl pyKaBOB, 3TO, HAalpUMeEpP, HX OOpBHIB BBUIY
BBICOKOM 3aIlbJICHHOCTH IOTOKOB, UICTUPAHUE TKAHEW B MecTax KpemieHus u ap. Hc-
TIOJIG30BaHNE B YCIIOBUAX VeMeHa TpaJuIMOHHBIX [T IEMEHTHOM oTpaciu Poccun
TaKUX BBICOKO3((EKTUBHBIX MbLICYJIABIUBAIOIIMX alNapaToB, KakK 3JEKTPOPUIbT-
pbl, OTPaHUYEHO BBHUJY MX BBICOKOM DHEProeMKOCTH. AHaIMU3 psjia paboOT aBTOPOB-
nokasan 3(QQPEKTUBHOCTbh UCIOJB30BAaHUS JABYXCTYNEHYATHIX CUCTEM OUYMCTKH, B Ya-
CTHOCTH, YCTaHOBKY Iepej] pyKaBHbIMU (UIbTPAaMU HHEPLUUOHHBIX amlmnapaToB Ha
BCTPEUHBIX 3aKpy4YeHHbIX oToKax (B3II).

Bropasi ri1aBa mocBsillleHa HCCIIEIOBAaHUIO (DPU3UKO-XMMHUYECKHX CBOMCTB Iie-
MEHTHOM IbUIM U JAMCIEPCHOI0 COCTaBa MbUIX, MOCTYMAONIEH B BO3yX paboyux 30H
u atMocdepy, a Takxke oleHke 3pHEeKTUBHOCTH yiaBiauBaHus amnmaparoMm B3IT PMy
u PM2’5.

[IpoBeneH aHanu3 CPEIHECTATUCTUYECKUX COCTABOB CHIPbS, UCIIOJIB3yEMOIO JJIs
MPOM3BOACTBA NopTiaHaueMeHTa B Poccun u HMemene.Pe3ynbraTel mpencTaBiieHbI
Tabmune 1.
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Tabmuma 1 CoctaB ChIpbsi UCMIOIB3YEMBIN IJI TPOM3BO/ICTBA MOPTIAHALIEMEHTA

ST — Conepxanne, %
Marepuan puTIp o .
HpoKaIMBaHMILY% | Ca0 | MgO | SiO, | Alb,Os | Fe03 | SOs
Poccus
U3BECTHSIK 40,88 51,8 0,76 4,82 0,53 0,34 -
MECUaHHUK 13,85 15,86 | 0,76 62,29 3,05 |1,45 0,09
Kelle3Has pyaa 3,0 0,2 0,2 7,8 4,5 84,0 -
Hemen
W3BECTHSK 42,57 54,31 | 0,06 0,81 0,15 |0,12 0,27
IIECYaHHUK 2,14 0,92 0,85 92,01 1,17 0,93 0,44
Kelle3Hast pya 1,74 1,84 0,09 0,73 1,49 95,78 0,95

AHanu3 MO3BOJIMJI YCTAHOBUTbH, UTO COCTAB CHIPbHS, UCIOJIb3YEMbIA JJISI TIPOU3-
BOJICTBa IieMeHTa B PecmyOiuke WemeH, oTanuaercs ot POCCHICKOTO TIO MPOLIECHT-
HOMY COJIEP’KaHHIO, B TOM YHCIIC U 110 TaKUM KoMIToHeHTaM, Kak Si0;,Si03, mosTomy
BAKHO OIPEICTUTHIUCIICPCHBINCOCTAB MBLIH.

B kadecTBe 00bEKTa HCCIIEAOBaHUS JUCIIEPCHOIO COCTaBa MbUIM IIEMEHTA, CO-

Jeprkanieiics B BeIOpocax B aTMocepy U B BO3/yxe paboueid 30HbI, ObLIIM 0TOOpAHbI
TIpoGHI OCEBIIIeH TBUIN HA [IEMEHTHOM 3aBojie «AMpaH» B pecry6muke Memen B ro-
pone Ampan. [IpoOsl ObUTH B3SITHI HA PA3JIMYHBIX YYaCTKax MPOU3BOJCTBA: HA y4acT-
KaX TPaHCTIOPTUPOBKHU U3BECTH, PTOpPHUIA KaJHs, TUIICA, TPYHTA, YJaCTKE MOATOTOBKU
CMECH M YYacTKe yMaKOBKH TOTOBOM mpoaykiuu. [ImaH pacmosnoskeHust Touek mnpood
npuBesicH Ha( pucyHke 1)

ITo mony4eHHBIM JAaHHBIM MOCTPOEHBI HHTETPAJIbHBIC KPUBBIE PACTIPEICIICHHUS MACChHI
YaCTUIl MBUIU TI0 1UaMeTpaM (pUCYHOK 2,3).

AHanu3 MoJy4YEeHHOTO pachpeleseHus MoKas3al, YTo coJep)kaHue yactulbl PMy Ha
y4acTKe ynakoBKH 1eMeHTa (pucyHok 2) coctasiser 100 % ot oOreit Macchl MbLIH,
13 HUX Ha yactuilbl PM; s nmpuxonurcs 3%. Ilpu TpaHCIOPTUPOBKE U3BECTHU (PUCY-
HOK 3) nonst yactull PMjo u PM; 5 Oyner coctaBisate cooTBeTcTBEHHO 90 1 3 % ot
0O0111e#t MacChI MBLIH.



(a)

(6)

Pucynok (1-). ITnan neMeHTHOTO 3aBojia B pecny6nuke Hemen . AMpan ¢ o6a-

3HaYe€HUEM MecT 0TOOpa Mpoo MBUTH .
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Pucynok 2. WuTerpaibHble KpHUBBIE
pacmpeneieHdss Macchl YacTHUIl 10
IraMeTpaM IS bLIH, OCTYTAoUIeH B
pabouyro 30Hy MPH YIaKOBKe IEMEHTa

Dpsi &
ES]

]

0.1
1 2 10 20 100 A pnonr 1 2 10 20 100 oy msmar

Pucynok 3.MHTerpanbpHble KpHUBBIE pac-
IIPENENICHNsT MAcChl YacCTUL IO JHAMET-
pam AJis IIbUIM, TOCTYNAKoIIed B padouyro
30HY IIPU TPAHCIIOPTUPOBKE .
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Pucynox 4.MuterpanbHeie KpuBble PucyHoxk S5.MHTerpasbHble  KpHUBBIE
pacrpeneneHuss MacChl 4YacTUIl IO PAaCIpeNeSICHHs] MAcChl YacTHUIl IO AUa-

AuaMCTpamMm B BCPOATHOCTHO- MCTpaM B BCPOATHOCTHO-

Jorapu(MUYECKON CeTKe sl TBUIH,
OTOOpaHHOW Ha TEPPUTOPHUH IIEMEHT-
Horo 3aBoja (emen).

JorapuMUUYECKON CceTKe IJisi TbUIH,
OTOOpaHHON B >KHJIOM MOCEIKE pacro-
JI0)XeHHOM Ha paccrogauii 500Mm ot

1eMeHTHOTo 3aBoja (Memen).

Pe3ynprarsl uccieoBaHUKA AUCIIEPCHOTO COCTaBa IbUIM, COAEPMKAILEHUCS B BO3-
IyX€ Ha TEPPUTOPUU MPEANPUATUS U B nocelike Ha yaaneHuu 500 M oT Hero nokasa-
JY , 4TO JWAIa30H WU3MEHEHUSI KPYNMHOCTH YACTUIl NBUIM HA TEPPUTOPUM HPEATIPHU-
atus coctapiseT 1,5 -20 Mk, dso=10MKM, B TTOCENIKE TUAINa30H U3MEHEHHS KPYITHO-
CTH YaCTHII IbUIH cocTaBysieT 1 -7 MkM, Os5p=4,5 MkMm. [lomydeHHbIe pe3yabTaThl Mo-
3BOJISIIOT CZENaTh BBIBOJ O TOM, UTO B aTMOc(epe Ha TEPPUTOPUM TPEANPUSITUS U
BOJIM3M HETO Mpeo0agaeT MEIKOAUCTIEPCHAS TbLIb, KOTOPask MOKET Pa3HOCUTHLCS Ha
3HAYUTETBHBIE PACCTOSHUS OT UCTOYHHKA BEIOPOCOB MBLIH.

[Tpu momMoIIM BO3AYITHOTO CEANMEHTOMETPA OBLIU ONPECIICHBI a3poAHAMUYe-
CKME XapaKTEPUCTUKHU IIEMEHTHOM MbUIA. DKCIEPUMEHT MOATBEPAUII, YTO C TCUCHU-
€M BPEMEHHU KPYIHOCTh MBUIEBBIX YACTHUI] yMeHbIIaeTcs. Hanpumep, uccnenoBanus
MOKa3aju, YTO MEJAMAaHHbIN auaMeTp Osop MBI  BBIACHSIONIEHCA B aTMocdepy B
Mpolecce MomMoJia I[EMEHTAa COCTAaBWII: JUJIsl YAaCTHI[ CO CKOPOCTBIO OCEIaHWUU 0
0,4m/c - 36 mxM; ot 0,4 no 0,2 m/c— 30 mxMm; ot 0,1 mo 0,2 m/c — 23 mkM; ot 0,067 1o
0,1m/c — 15 mxmMm; ot 0,05 mo 0,067 m/c —4 mxm; ot 0,04 o 0,05 M/c — 2 MKM.

[IponsBenena ajganranus pacyETHOW MaTEMATUYECKOM MOJENb ISl OMUCAHUS
BEPOSITHOCTH TIPOCKOKA MbUTH 1IeMeHTa PMjy 1 PM; 5 B aTmMocdepy npu ucnosib3oBa-
HUW YCTAHOBKH JUIsl OUUCTKHU BO3AYyXa OT NbUIK ¢ anmaparom B3II .
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Pucynok 6. Cxema no onpeneneHuto ppakiunoHHo# 3¢ dexktuBHocTH anmaparta B3I1.

BeposATHOCTH JaHHOTO CJIOKHOTO MPOLECCa 3aBUCUT OT BeposTHOCTEN Py Pp, m

COCTaBHUT:

P_PA.msxA+PB.m3xB 1
=
My + My (1)

6x4

rae Py Pp — BEPOSTHOCTH YJIABIMBAHMS YaCTULIBI COOTBETCBEHHO B BEPXHEM U
HIKHEM BXOJAX;

Mexa, Mexg — MACCa YACTULBI COOTBETCBEHHO B BEPXHEM U HUKHEM BXOJaX.

BepositHocTh coObITHS P4uPp MOXET OBITh ONKCAaHA YPABHEHUEM BEPOSITHOCTH
MacCONEpPeHOca B IMIIMHAPUIECKON CUCTEME KOOPAVHAT:

W 2
G VCURL L)L 2)
ot o r op or

Pemienne ypaBuenus (2) nist coObITUN P, 10 cxeMe mpeniioxkeHHOH, rpodecco-
pom E.W. borycnasckum u npodeccopom B.H. A3apoBbiM, MOXXHO MPUBECTH K BUIY
1uist 30HBI A (B BepxHeit yactu B3I1):

2 Y 42 R?
Pl = erf (Y) y erf (Y) - ﬁ ée dt y Y = zﬂzb(r . ) ) (3)
o
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P2 = (_ Ce_er W NV, j’

Wy

r-v,

[Ipu pemenun ypaBHeHus (2) OblJI0 HCHOIB30BAHO NpeoOpazoBaHue Ao =

Takum o6paszoM, ¢pakiroHHas 3QPEKTUBHOCTD MbUICYIABIMBAHUS ISl YACTHIL
auaMeTpoM d, MOCTYMarmuUX B ammapar B TOYKE ¢ KOOPIAUHATOM I' = Iy, Oyaer omnpe-

aenatbes hopmyioii (4).

~
P = (= ce ™ CWeNVe S Jerf (). 4)
BeposiTHOCTH MaccornepeHnoca no BXOJAHOMY NaTpyOKy 30HbI 4 paBHa
Ry 5
p—— 1 |Pdr, ®)
RH o RT Rr
o ZEaRT _ o=AEaRY
Py=|1-cC- — [-erf(Y), (6)
A-Ep®y —Ry_

rae: Ry, Rr— paauychl IIMHIPUYECKON YaCTH KOPITyca U BBIXJIOITHOMN TPYOBI;
Exn=1-W,/V,.
KoHcTaHTy HHTErpUpOBaHUS ¢ ONpPEACIUM U3 (PU3NIECKH 0OOCHOBAHHOTO yC-
noBus, uTo Pa = 0 mpu W, = V..

Torna E, =0 u 1ns onpeAeneHus: 3HaYeHUs ¢ MOJy4YUM YpaBHEHUE:

B o~ ZEART _ a=2EARH
AEA QY — Ry _
Brruncnum nipenen no npasuity Jlonurans:
lim e #EART _ o 4EARK _ lim —ARTe_AEART +/1RHe_/1EARH ARt + ARy
EA>0 AEA®y —Rr ~  Ex-0 A®y Ry _ AQy —Ry _

CrnenoBaTenbHO, KOHCTaHTa UHTErpupoBanus ¢ = 1.
OxoHYaTeIBHO AJI 30HBI 4 TOJIy4yaeM YTOUHEHHYIO (OpMYITy JUIsl BEpOSITHOCTH Mac-

CorepceHoca:

~JEARr _ a-7EaRy
PA:(l € e_ JT, )
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e
SN 2
d=—tpi-—Lr | T=1- €t +a,t’ +at’ Je ™" — 510 MpuGIMKEHHOE 3HAYC-
Ry 2erf(Y)
Hue uaTerpana , erf(Y )—ine“Zdt Moot
p ' A \/; 0 ’ - 1+a-Y '

Takum o6pa30M, CpaBHHUBAsA TCOPCTUUYCCKUC U SKCIICPUMCHTAJIBHBIC 3HAYCHHA PA,

MOJKEM ONPEICITUTh ONBITHBIN Kod(pduiment K. Hampumep, 111 KpyITHBIX YacTHIT

d.=20 mxm, £,=0,9, A=20, k=5, P,=0,937.
1 JUIS MEJIKAX YaCTHII
d.=10 mxm, £,=0,5,A=20, k=5, P,=0,854.

Jlns 30HBI B BeposTHOCTH MaccomnepeHoca u3 narpyoka B Ha xopmyc u B OyHKep
anrapar OnpeaeIsieTCsl aHaJIOTUYHO.

B Tperbell riaBe I SKCHEPUMEHTAIBHBIX HCCIEIOBAHUN 3(P(EKTUBHOCTH
yJIaBJIMBaHUs CUCTEMBI OOECIIBIIIMBaHUs OblIa pa3paboTaHa 1adopaTopHast yCTaHOBKa
¢ anmapatom B3Il (pucynok 7). Ilpu ucmnonb30BaHUM MAaTeMaTHYECKOW MOJEIH B
BUJIE MOJIMHOMa BTOPOrO MOpsAKa ObUI peasn30BaH MOJIHBbIA (PaKTOPHBIM SKCIIEpU-
meHT Tumna 3",

IKCNEPUMEHTONBHOA YCTAHOBKA
4443 OUMCTKKM BOIAYXA OT MblAX.

e3

26
20 30
- .
s —— N ]
29
" e /—
} v
12 ] 23
2l b
16 / 24

18
19

(a)
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(6)

Pucynok 7 —DxcnepuMeHTadbHas YCTaHOBKA JJIsi OYUCTKM BO3AyXa OT IIbI-
mu:Cxema saboparopsas (a) u poroycranoBka (6), 1 — BUXpeBOH MHEPIIMOHHBIN TThI-
JIEYJIOBUTENb CO BCTPEUHBIMU 3aKPYYEHHBIMU ITOTOKaMU;2 — NUIMHAPUYECKUNA KOp-
IyC U3 OPraHUYECKOI0 CTEKIIA;3 — KOHWYECKHU OyHKep Uil MpUeMa YJIOBICHHOM IbI-
JM C OCEBBIM NAaTpyOKOM;4 — BBIBOJBI YJIOBJIEHHOM IbUIM C OCEBBIM MaTpPyOKOM;S —
BBIBOJ] YMCTOT'O BO31yXa;6 — BEpXHUN BXOJHOM NMATPyOOK;7 — HUKHUN BXOJHOM MHaT-
pyOOK Uil MOAAYM B MBUICYJIOBUTENb | MBUIEBO3AYIIHOW CMeCH;8 — KOHMYECKas OT-
OotiHas 1raitba; 9 — mepBeId BRIABIKHOM mHOep; 10 — muTaTenb A 3arpy3KH MBUIH;
11 — nmepBbIit TpyOOnpoBOA; 12 — nepBasi MOBOPOTHAs 3aciiOHKa; 13 — BTOpOil TpyOoO-
npoBoA; 14 - BTOpas MOBOPOTHAS 3aCIOHKA; 15 — yIUTOYHBIN 3aBUXpUTEND; 16 — py-
KaBHBIM (QuibTp; 17 — KOHMYECKU OyHKep HJisi TpueMa yJIOBICHHOW mblau; 18 —
naTpyOOK YJIOBJICHHOU TbUIH; 19 — BTOpO# BBIIBIKHOM 1mubep; 20 — TpeTuit Tpy0o-
mpoBo;21 — BxoHOM maTpyOOK pykaBHOrO QuibTpa 16; 22 — BBIXOJHONW MaTpyOOK
pykaBHorO (punbTpa 16; 23 — yeTBepThI TPyOOIIPOBO; 24 — BCACHIBAIOIIUN TATPY-
00K BeHTWIISITOpA 25; 25 — BEHTWIATOP; 26 — BBIXOAHOM MaTpyOOK BEHTUIsITOpa 25;
27 — mubep Ha TIepBOM TPyOOTIPOBO/IE AJISl TIOJKIIOYCHHE KOHTPOJIBHO U3MEPUTENh-
HOTO npubopa; 28 — mWTylep Ha TPETheM TPYOONPOBOAE ISl MOAKIIOYEHUE MEPBOrO
KOHTPOJIbHO M3MEPUTETBHOTO Mpubopa; 29 — mTyrep Ha 4eTBEpTOM TPyOONpoOBOE
JUTSL TOAKJTIOYEHHE BTOPOTO0 KOHTPOJIBHO M3MEPUTENBHOTO npubopa; 30 — mrynep Ha
TpeTheM TPYOOIPOBOJE MJIsl MOJKIIOUYEHHUE BTOPOTO KOHTPOJIBHO M3MEPUTEIBHOTO
npudopa; 31 — mryuep Ha TpeTbeM TPyOOnpoBOAE ISl MOAKIIOYEHHE TPETHEr0 KOH-
TPOJIbHO U3MEPUTEIHHOTO Mprudopa;32 — CMEHHbBIH OTBO/I.

B kauectBe BaphupyeMbix (hakTOpoB ObUTH BBIOpaHbI: L-00mmmii pacxoxa rasza B

cucTeme, M /dac;Ky- oS pacxoja rasa, MoJaBacMoro B AIIlapaT dyepes HUKHHI
BBOJ ; C - OTHOCUTENIbHAS KOHIICHTPAIMSl TMbUJIM B OYMIAEMOM MOTOKE BO3/1YyXa,
paBHas KOHLICHTPAIMK IBUIA HA BXOJE B allapar, OTHECCHHOH K 1 r/M°.YpOBHH
MHTEpBaJbl BApbUPOBaHUs (HaKTOPOB MPE/ICTABICHBI B Ta0J.2.
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Tabnuna 2- YpoBHHU U HHTEPBAJIbI BAPbUPOBAHUS (DAaKTOPOB

YpoBHH (PaKTOpOB
WNHutepBansl - " >
DakTopbl Hwxnauit OcHoBHOM | BepxHuit
BapbUPOBAHUS
-1 0 +1
X1 — L- o0mmii pacxox raza B CUC-
pa? 60 120 180 240
TEME M /4ac
X2 - Ky nons pacxopa rasa, noja-
BaeMOr0 B armapar uyepe3 HIKHUN 0,1 0,2 0,3 0,4
BBOJI
X3 — C- oTHOCHUTEIILHAS KOHIIEH-
TpaIys MOCTYIAOIICH MBLIN Ha 8 2 10 18
OYHCTKY, OTHECEHHas K 1 /v’

Pesynbratel addekTuBHOCTH ylaBIMBaHUS IeMEHTHOM mbumi ammapatom B3II
st pexxuma L=2D npencrabnensl Ha pucyHkax 8 — 10 — 11,

"%

BO,50
——0,2 20
=030
80,00 —i—04120
=02 40
=340
79,50 0.4 40
——,2 60

0,3 60

F900 0,4 &

78,50

B0 50 100 110 Lys, M2 M1

Pucynox 8 - DxcriepumMeHTanbHbIC 3aBUCUMOCTH d(P(HEKTUBHOCTH YIIABIMBAHUS 11€-
MeHTHOM nbLay anmaparoM B3I 150 ¢ aynuHoM natpyOka HHXKHETO BBOIA
L=300M™m mipu:

C=20:1- L/bw =022 L/baw=033- b/ba =04;
C=40:4- Y/ba =02:5- L/bu=03;6— b/l =04
C=60:7-%/bou =0,2;8- b/bau=03,9- b/l =0,4;




HOLSD
—— M1 B0
A0 B0
Hah, T —ir— 0 B
i 03 A0
440 100
75,50 0 100
1 S0 1m0
Bl
. | A 30
5,000 . &0 130

TR, 50
0,2 0.3 L,

F A

Pucynox 9 - DxcriepumMeHTaIbHbIe 3aBUCUMOCTH AG()EKTUBHOCTH YIaBIUBAHUS
neMenTHou nbuty anmnapatoM B3I1 150 ¢ qyimHoM naTpyOka HUXKHETO BBOJIa
L=300mM mipu:

Liv=180: 1- C =20;2— C=40;3- C =60;
Lin=100: 4 — C = 20;5 - C=40; 6 - C = 60;
bin=120:7— C =20; 8 — C=140; 9 C = 60;

E
i —— — -
E ————
80,50 v p———
. I —— ] (),
T/ =80 0,3
WO,00 ] (), )
0 0,2
I
5 —— - 1600 6,3
TO.50 o e 100 0,4
-

3 e 01 3, 2
1200,.3
Fo00 3 120604
_r’//
1
.
FR,S0

20 25 21 35 A0 a5 Sy 55 O e

Pucynox 10 - DxcniepuMeHTaNIbHBIE 3aBUCUMOCTH d()DPEKTUBHOCTHU yJIABIMBAHUS
nieMenTHo# nbuty anmapaTtom B3I1 150 ¢ qymmuo# natpy6ka HukHero BBoga L=300
npu:

Liw=80: 1- L/l =0,2;2 - L/ bou=03; 3— b/ boss = 0,4;
biu=100:4— L/l =0,2;5 - L/ bou=03; 6 b/ b = 0,4;
biu=120:7— L/l =0,2;8 - L/ Lw=03;9— b/ Lo = 0,4;

VYpaBHeHus perpeccun OyayT UMETh BU/I;

Y = 90.74 + 0.0374X,+ 172X, + 0.00514X,
Y = 9074 -5-L,,, +14,2-L, /L, -2-C
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Bocnpou3BoanMocTh OMBITOB IPOBOAUIIOCH IO KpuTeputo Koxpena, 3HaUNMOCTb
K03 (DUIIMEHTOB ypaBHEHUN perpeccuu omnpeensuiach 1no kpureputro CTblOCHTA,
aJIeKBaTHOCTh MaTeMaTU4YeCKOM Mojienu 1o kputeputo duiepa.

AHanu3 pe3yibTaTOB SKCIEPUMEHTAIBHBIX MCCIEJOBAaHUN TMOKa3aj, YTO OITH-
MaJIbHBIM 3HAYCHHEM TapameTpa JUIMHBI HUKHETOo marpyOka siBisiercst 1=2-d, Bcnen-
CTBHUE TOTO, YTO HU3KOE adpPOAMHAMHUYECKOE COMPOTHBIICHNE HIDKHETO MmarpyoOka mo-
3BOJISIET BTOPUYHOMY MOTOKY BXOJMTH B CEMApallMOHHYIO KaMepy C ONTUMaIbHBIMU
XapaKTepUCTUKaMH 3aKpyTku. OmnpeaeneHo, 4To MpH 3HAYCHUH MapameTpa JIMHBI
HIDKHETO nmaTpyOka 1=2-d onTuManbHOE a3poIMHAMHYECKOE CONPOTHBIICHUE IOCTH-
raercs B auana3one 3HaueHuH Ly/Logy =0,29 — 0,39. DhPeKTHBHOCTD YyIaBIUBaAHHUSI
IIEMEHTHOM LU 0 JAHHBIM dKCIiepuMeHTa gocturaet 81% .

OKCIIEpUMEHTAIEHO YCTAHOBJICHO, YTO HMCIIOJIb30BAHUE B CUCTEMAax OOECTbIIeBa-
Hus neiieyiaosutens B3Il mo3Boamino yMeHBIINTH MPOCKOK MBUTHM B YCTAHOBKE Ha
20%.

B yerBepToOii ri1aBe NpHUBeAcHa cXeMa pa3pabOTaHHON 3KCIEPUMEHTAIBHOU yC-
TaHOBKM  (pUCYHOK 7), Koropas 3amuimieHa mnarentom  (Ilat. RU
2015140195/05(061736). Taxke mpoBeICHO SKCICPUMEHTATIBHOE HCCIEA0BaHHE 3X
BUJIOB (DUIIBTPOBAIBHBIX TKaHEH MOJIy4aeM CIIEyIolIee YpaBHEHUE PErPEeCcCUu:

J1ist TKaHH BEBTHHTA © Moo =99,853-1,288 X ~0,005 X, +0,333 X ? +8,33.10° X2
Tlns Tkamy DJ-4 1 nope=99,164 —0,854X  +0,0095X, +02 X7 +217.10%X?

Host tkaan AERTES agrres = 98,898 1,323X_1 +0,0139X_2 +01X7 - 4,167.10'5X_22

Jucnepcun anmpokcManui JTaHHBIX IMAJIMHOMOM BTPOM CTENEHW COCTABIISAT: CO-
oTBeTcTBeRHO R*=0.977, R?*=0.975, R2=0.97OO, YTO CBHUJIETEJILCBYET O BHICOKOH CTe-
IIEHH TOYHOCTH.

Pe3ynpraThl SKCIEpUMEHTa MOoKa3ajii, 9YTO MakcuMalibHas 3(()EeKTUBHOCTh YJIaB-
JMBAHUS MEJIKOJAUCIICPCHOM NbUTH oTMedaeTcs i Tkanu dJI-4, koTopas qocTuraeT-
cs mpu ckopoctu ¢uiabTpanuu 0,5 m/MuH. PazpaboTtanbl peKOMEHIAUKU MO0 COBEp-
IIIEHCTBOBAHUIO CUCTEMbl 00ECIBUICBAHUS TEXHOJOTHUYECKOTO 000PY/I0BAHUS JTUHUU
10 MPOMU3BOJICTBY IIEMEHTA, HAIPUMEP TAKWE KaK: MMOJHAs TepMETH3alMs TEXHOJIOTH-
YeCKOro 00OpY/IOBaHMS C IEIbI0 MPEIOTBPAICHUS] MOJICOCOB BO3AyXa, PEryJIUpOoBa-
HUE PAacXOJ0B BO3AyXa yAAIsIEMOr0 aCIUPAllMOHHBIMU YCTAHOBKHU , C IEIbIO CHUXKE-
HUS HArpy3Kd IO THUIA Ha pyKaBHBIC (PUIBTPHI, B KAYECTBE MPEABAPUTEIHHON CTY-
IICHW OYHMCTKH HCIIOJB30BaTh B CHCTEMax OOSCIBIIMBAHMS almapaThl Ha BCTPEUHBIX
3aKpYYEHHBIX MOTOKaX, JJIsI TIOBBIIIEHUS YCTOMUYUBOCTH CHUCTEM C BUXPEBBIMU ITbI-
JICYJIOBUTENISIMA  MCIIOJIb30BATh MPEIBAPUTEIIBHOE Pa3/IeIiCHUE MOTOKOB, JJIsl 3TOTO
NPUMEHATh 3aKpyuyMBaTelb BTOPUYHOrO MOTOKa U Jp. OmpeneneH 3KOJOro-
AKOHOMMYECKUN d(PPEKT OT BHEAPEHUS YCTAHOBKM OUYMCTKH BO3JyXa OT MbLIX C arl-
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napatom B3Il u pykaBHbIM GuUIbTpoM, KOTOpHIH coctaBui 174,5 mMiH pean/ron, 4to
coctaBuii0384,835 py0./ros.

3AK/IIOYEHUE

B auccepranmonHoit paboTe MaHO pENICHHWE aKTyaJlbHOW 3amavn 0OecreueHus
HKOJIOTUYECKON O€30MacHOCTH HAa OCHOBE HCCIIEOBaHUS MbLIEBOrO (pakTopa U co-
BEPIICHCTOBAHMS CUCTEM OOECHBbUIMBAHUS ISl CHUIKEHUAINbUIEBbLIETEeHUN PMyy u
PM; 5 Ha mpeanpuaTusx mo Npou3BOJICTBY IIEMEHTA.

Ha ocnosanuu npoeedenHblx meopemudeckKux u IKCNEPpUMEeHmanibHulX uccie-
008aHUIL MOMCHO cOelamb Clledyoujue 6b1600bl NO padome:

1. TIlpennpusiTisi IO MTPOU3BOJICTBY LIEMEHTA SIBJISIIOTCSI HAaMOOJIee MOIIHBIMU HC-
TOYHUKAMHU TOCTYIUICHUS 3arpsi3HSIONIMX BEIIECTB B pabOuyio 30HY U atMmocdepy.
Ha »Tanax nmomozna, 00kura, TpaHCIOPTUPOBKH, 3arpy3KH, YITAKOBKU IIEMEHTA B BO3-
JyX BBIJIEISETCS OOJIBIIIOE KOJUYECTBO MBUIEBBIX BBIOPOCOB. CojepiKaHHe MEIKO-
nucnepcHor (pakiuu neuieBbiaeneHnit PMjg 1 PM,s  Ha pasHbBIX 3Tamax mpous-
BOJICTBA 1leMeHTa cocTaBisieT oT 10 go 75%.

2. AHanu3 cucTteM 00eCTIbUIMBAHUS PEANPUSATUNA IO TPOU3BOJICTBY IIEMEHTA TIO-
Ka3aJ, 4To B YCJIOBHUAX PecryOmuku MeMeH NmepCcHeKTHBHO HCIOIb30BAHUE MHEPIIU-
OHHBIX amnmapaToB Ha BCTPEYHBIX 3aKPYYEHHBIX MOTOKAaX JJis MOBBIMICHUS dPdek-
TUBHOCTHU PaOOTHI CUCTEMbI U CHUKEHUSI HArPY3KH 1O MbLIU HA PYKaBHBIC (PUIIBTPBHI.

3. IlpoBeneH aHanM3 JUCIIEPCHOIO COCTaBa MbUIM, BBIACISAEMOW HA Pa3IMYHBIX
JTamax MpoOU3BOJCTBA IIEMEHTA, KOTOPBIM MOKa3all, 4YTO0 B OCHOBHOM, B BO3/yX pabo-
YuX 30H NPEINPUATHS U OKPYKAIOIIYIO Cpely MOCTYMAaeT MEIKOAUCIIEPCHAS MbUIb C
pasmepamu (ppaxuuii MeHee 10 MKM.

4. Ha ocHOBaHUHU pealii3alid BEPOSITHOCTHO-CTOXACTUYECKOIO MOAX0Aa MpOoBe-
neHa oreHka d(pdexkTuBHOCTU KOd(pdunmnenTa npockoka B anmnapartax B3II. Tlomyde-
Ha perpecCUOHHasi pacyeTHas 3aBUCUMOCTb.

5. Pa3zpaboTrana skcniepruMeHTaIbHAs YCTAHOBKA JIJII OYMCTKUA BO3JyXa OT MbUIA
IIEMEHTa ¢ ucnoias3oBanneM ammaparta B3Il u pykaBHoro hunbTpa, Ha KOTOPYIO TO-
nyuen nateHT (ITat. RU 2015140195/05(061736).

6. CpaBHeHUE pe3yIbTAaTOB UCIIBITAHUHN pa3pabOTaHHOW aBTOPOM YCTaHOBKH (Ta-
tent P® RU 2015140195/05(061736) u cuctemsl u3 ojgHOro (uiabTpa MOKa3biBa-
eT,4To ycraHoBka anmnapata B3Il crabuwmmsupyer paboty ¢uibTpa npu BceX HCCie-
JyeMBbIX TKaHAX. 2(Pp(GEKTUBHOCTU yJIaBIMBAHUS MOBBIIIAECTCS U MIPU BBHICOKUX CKOPO-
CTSIX QUIbTpanuii 10 TpeOyeMbIX HOPM. DTO MPUBOJUT K CHIKEHHUIO BHIOPOCOB B aT-
Moc(epy MpH MOBBIIMICHHBIX PACX0JIaX OYUIIAEMOTO Ta3a.
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7. Pa3paboTHBI peKOMEHAAINH TI0 COBEPIIICHCTBOBAHUIO CUCTEMOOECIIBIITMBAHUS
TEXHOJOTHYECKOT0 00OPYI0BaHMs TPEANPUITHNA 1O MPOU3BOJCTBY IleMeHTa B Pec-
ny6iuke Memen.

8. DKoyoro-3KoHOMUYEeCcKHil A3((HEeKT 0T BHEAPEHHUS YCTAHOBKH OYUCTKU BO3IyXa
ot mbutH ¢ anmapatoM B3I u pykaBabIM prsibTpom, coctaBui 384,835 py0./ro.

YCJIOBHBIE OBO3HAYEHUA

l,mu — OTHOCHTENBHAS JJIMHA HUKHETO TOPU30HTAIBHOTO MaTpyOKa a — KOHCT-
PYKTHUBHBIN TapamMeTp MIUPUHBI CEUCHHS TAHTECHIIMAIBHOTO BBOJIA; 0. —yT0JI HAKJIOHA
natpyoka TaHT€HIMAJIBHOTO 3aKpyduBaTeisi; | -KO3(POUIIMEHT TUHAMUYECKOU BSI3-
KoCcTH; b — ko3 duiueHT AudGy3un MbUIEBBIX YacTHUIL;(T—Tp) — BpeMs HaxXO0X1e-
HUS YaCTHUIIBI B ammmaparel — mapaMeTp pas3ieyieHus IEPeMEeHHBIX; 'y— KOOpArHa-
Ta TOYKH YaCTHIIBI, MOcTymaromiei B annapar; W,, V, — paauanbHble CKOPOCTH Yac-
TUILl U Ta3a; ¢ — KOHCTaHTa UHTErPUPOBAHUS., AP — a3pPOJIMHAMUYECKOE COIIPOTUB-
nenue, [la; ,— cpenHss Mo KPOMKe BBIXOJHOTO CEUYECHHSI HMKHETO BBOJIa TAHTEHIIU-
albHast CKOPOCTb, Pajl/C; , —TIPOLEHT CENapUPYIOMIMXCS YacTUll; p— JUaMETp Ibl-

JICYJIOBUTEIIS, MM, V— YCJIOBHasi CKOPOCTh B CPEJIHEM CEUCHHUHU CelapalMoHHON Ka-
Mepbl, M/c; K, — COOTHOIIIEHHE PAacXOJ0B BO3/yXa, MOJaBAEMOTO 4Yepe3 HUIKHUM
BBOJI armapara u o01iero; K,— COOTHOIIEHWE KOHIICHTPAIIUH TIBIJIN B MTOTOKAX HHXK-
HEr0 W BEPXHETO BBOJA; §— pa3Mep 4YacTHIl, MKM; 7— (pakiuoHHas 3¢hdexTus-
HOCTh YJIABJIMBAHUS. O, a1,dp,d3,-UYUCICHHBIE KOA(DPUIIMEHTHI, K - ONBITHBIN KOA(-
¢unmenT, € ~0eckoHeuyHO Mainas oTHocuTenbHO K (Ry-Rt), Ry, Rt —paguycel anma-
paTa 1 BBIXJIOIHOTO MaTpyoOKa.

CIIMCOK PABOT, OITYBJINMKOBAHHLIX 11O TEME JIMCCEPTAILINN:
Pabomuwi, onybnuxosannvie 6 uzoanusnx, uHoeKcupyemvlx 8 baze
«Web of sciencex»:

1. PenBan, A. M.Modelling of dust dispersion of emissions from expanded clay
manufacturing in the atmosphere [Text] / H. B. Men3emunnesa, H. }0.Kapamy3oga,
A. M. Pengan [u np.] // Applied Mechanics and Materials. The 2nd International
Conference Material, 2017. - Vol. 875. - P. 179-182,

Pabomuwi, onybnuxosanusie 6 uzdanusnx, uHoexcupyemvix 8 baze «Scopus»:
2. Penan, A. M.H.Application of Swirling Flowsin Aspiration Systems =
[TpriMeHeHre 3aKpydYeHHBIX ITOTOKOB B cucTeMax acrupaiuu [Text] / B. H. Azapos,
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J. TI. bopoBkoB, A. M. Pexnan // International Review of Mechanical Engineering
(IREME). - 2014. - Vol. 8, Ne 4. - C. 750-753.

3. Experimental Study of Secondary Swirling Flow Influence on Flows Structure
at Separation Chamber Inlet of Dust Collector with Counter Swirling Flows =
3KCHepI/IMeHTaJ'IBHBIC HUCCIICIOBAHUS BJIIMAHWUA BTOPHUYIHOTO 3aKPYUYCHHOI'O ITOTOKA Ha
CTPYKTYpy IIOTOKOB Ha BXOJ€ B CEIApAllMOHHYIO KaMepy IIBUICYJIOBUTENA Ha
BCTPEYHBIX 3aKpydeHHbIX motokax[Text] / A. M. Peasan [ump.] // International
Review of Mechanical Engineering (IREME). - 2014. - Vol. 8, Ne 5. - C. 851-856.

4. Main Trends of Dust Conditions Normalizing at Cement Manufacturing Plants
= OCHOBHBIC TCHACHIWHN IJIS IIbUIN YCIIOBUA HOPMUPOBAHHA HAa HECMCHTHBIX 3aBOI0B-
usroroputenei[ Text] /A. M. Peaan [ump.] // International Review of Civil
Engineering (IRECE). - 2015. - Vol. 6, Ne 6. - C. 145-150.

5. Efficiency of standards compliance for PMyy and PM,s = DddekTHBHOCTS
coOmoneHust ctanmaptoB it PMyg u PM,s [Text] / A. M. PeaBan [u np.] //
International Review of Civil Engineering (IRECE). - 2016. - Vol. 7, Ne 6. - C. 192-
195.

6. Enhancing ecological safety in the process of construction and repair works
applying dry building binder mixes = IToBbllIeHHE YKOJIOTHYESCKON OE30MaCHOCTH B
MPOLIECCE CTPOUTENIBCTBA M PEMOHTHBIX pPa0dOT C MPUMEHEHUEM CYXUX BSIKYIIUX
cTpouTenbHbIX cMeceit [Text] / A. M. Peasan [u ap.] // International Review of Civil
Engineering (IRECE). - 2016. - Vol. 7, Ne 6. - C. 164-167.

Pabomeul, onybauxosannsie 6 peyeH3upyemuvlx HAYUHbIX HCYPHANAX U UBOAHUSX:

7. PenBan, A. M. OreHka IPOCKOKa MbUIM MPH 00ECIBUIMBAHUN BHIOPOCOB B
YCTPOMCTBE MOKPOM OYMCTKM B CHCTEMax aclHUpaldy MPOU3BOJICTBA LIEMEHTA
[Texcr] / A.M. Peasan, C. A. Komxkapes, JI. f. Conomaxuna // VHxeHepHBIi
BecTHuk Jlona. - 2014. - Ne 3. - bubmmorp.: 20 Ha3B. - Pexum npocrymna:
http://www.ivdon.ru.

8. PenBan, A. M. JlucrepCcHOHHBIA aHAIW3 THUTM BBIOPOCOB B CHCTEMax

acTuparyy MPOM3BOJCTBA IIEMEHTAa C HCIIOJIb30BAHHEM YCOBEPIICHCTBOBAHHON
sKcriepuMeHTanbHoil ycraHoBku [Tekct] / A.M. Peasan, C. A. Komkapes, JI. 4.
Conomaxuna // Unxenepusiit BectHuk J{ona. - 2014, - Ne 3. - buGnumorp.: 20 Ha3B. -
Pexxum nmocryna: http://www.ivdon.ru.

9. Pacuer BEHTWJISIIMOHHBIX BHIOPOCOB IIEMEHTHBIX 3aBojioB [Tekcr] / A. M.

Peasau[unap.] // Bectn. Boarorpan. roc. apxutrekryp.-ctpout. yH-Ta. Cep.: CTp-BO 1
apxutektypa. - 2015. - Ne 40. - C. 4-17. - bubmuorp.: c. 15 (16 Ha3B.). - Pe3. Ha anrm.
a3.: c. 15-17.

10. AHanmm3 meuIeBOro (akTopa BPEIHOTO BO3IACHCTBUS MPH MPOU3BOICTBE
nementa| Tekcr] / A. M. Peaan [u ap.] // Bectn. Boarorpaa. roc. apXutexryp.-
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ctpout. yH-Ta. Cep.: Ctp-Bo u apxutektypa. - 2017. - Ne 50. - C.310-320. - bubnu-
orp.: ¢. 15 (16 Ha3B.). - Pe3. Ha anrm. s13.: c. 15-17.
Ilamenmul

11. TTat. RU 2015140195/05(061736); Poccuiickass ®enepaius. DKCIEpUMEH-
TaJgbHAs YCTAHOBKA JJI OYHCTKH Bo3ayxa oT mbutH [Tekct] / A. M. PeaBau[u ap.];
3agBuTenb U nareHroooOamarens: I'TAOY BIIO Boar’ACY. - Ne2015140195; 3a-
sBit. 21.09.2015; omy6u. 13.01.2016; brosr. Ne 10.

Ompacnegvle uz0anus u Mamepuansvl KOHQpepeHyul

12. ViccnenoBanus AUCTIEPCHOTO COCTaBa MbUTH, BBIIEISIOMIETOCS TIPU MPOU3BO/I-
ctBe 1ieMenTa / A. M. PenBan // CoBpemMeHHasi HayKa: TECOPETUUECKUNA U TIpaKTUYe-
CKMii B3I : ¢O. cT. MexayHap. Hayd.-mipakT. KoH(., (29-30 okr. 2013 1., 1. Ya). -
Ya : U3a-po PUIL baml'VY, 2013. - Y. 2. - C. 140-143.
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npakT. KoH®., 30 utons 2014 r. - Yda : U3n-Bo Artepna, 2014. - C. 45-52.
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Marepuaiibl II Beepoc. Hayd.-TexH. KOH(. MOJIOABIX HCCIEN0BaTeNe (C MEeXayHap.
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