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1. Ucnonb3oeaHue npomusomoYHbIX UUKITIOHO8 8 KaYecmee cucmeMabl
npedsapumersibHOU OYUCMKU U UCKpOo2aweHusi

[Mpn NPOEKTMPOBAHWM CUCTEMBI OYMCTKM BO3AyXa B MHXEHEPHbIX CUCTEMAax MPOMBILMEHHbBIX NPEeanpuUsTU
HeobX0AMMO y4nTbiIBaTb OCOBEHHOCTN MPOU3BOACTB, UMEKOLLMX UCTOYHWUKM FOPHOYEn U B3PbIBOONACHOW Nblnn (MCKP).
MNoxxapoonacHble BelwlecTBa MPUCYTCTBYKOT B npoueccax, peannsyemMblx B HedTAHOW, rasoBoOW, XMMWYECKOW,
aepeBoobpabaTbiBatoLLen U Apyrux OTpacnsax NpoOMbILLIIEHHOCTH.

Bce meponpusitusi no obecnbinMBaHUO ABMASIOTCA OOHOBPEMEHHO M Mepamu npefynpexaeHust noxapos M
B3PbIBOB MNbinun, 4YTO obecrnevmMBaeTcd YCTPaHEHMEM BO3MOXHOCTWU KOHLEHTpMpOBaHUSA MNbinu B Bo3gyxe. OgHako
NoBpeXAeHust, Bbl3blBaeMble UCKpaMM, MPUCYTCTBYIOLLMMM B ra30BOM NOTOKE, NPeACTaBnsoT OAHY M3 rMaBHbIX Yrpo3
Anst punbTPOB B YEPHOW MeTannypruum, anekTpocTanennaBnnbHON 1 ApYrux OTPacrsix NPOMbILLNEHHOCTH.

Bopa, Kak M3BeCTHO, OTHOCMTCS K NyYllMM CpedcTBaM ralleHusi, oQHaKo AN psaa NpousBoACTB NPUMEHEHUe
«MOKpPbIX» CUCTEM WUCKPOralleHUsi HeXXemnaTeslbHO, Tak KaK CyLLeCTBYeT BEPOSITHOCTb OTPMUATENIbHOIO BO3AENCTBUS
BOAbl Ha UMnbTpyloWne anemeHTbl [1,2]. AnbTepHaTMBOWN SIBNSIETCS WCMONb30BaHWe MPOTUBOTOYHOIO LMKIOHA B
KayecTBe CUCTEMbI NpeaBapUTENIbHON OYUCTKN U UCKPOTaLLEHUS!.

[Mpn NpYMEHEeHNM LMKNOHA B KA4YEeCTBE MCKPOracuTens HegonycTuma BO3MOXHOCTb BTOPUYHOIO YHOCA FOpSILLMX
yactuu, noatomy Havbornee apeKTMBHOE YCTPOWCTBO ralleHUs WCKP U OCaXOEeHUs TshKenbIX YacTuu, KoTopoe
3awmwaet unbTpylWMA mMaTtepuan u obecneynmBaeT paBHOMEPHOE MNepeMellBaHMe ra3oBOro MnoToka, — 3TO
NPOTMBOTOUHbIN TUM LMKINOHa [3].

Vcnonb3oBaHMe UMKNOHOB AMs UCKPOralleHWss Ha cTaguy npeaBapuTeNnibHONM OYUCTKU SBNSETCS AOBOSBHO
HOBOW MpaKTUKOW. Ha AaHHbIN MOMEHT Takvue NPeanoXeHns yxe CyLecTBYT, OQHAKO HET Kakmx-nnbo nccnegosaHumn
no adeKTUBHOCTM YMNaBnUBaHUSA TOpsLWMX YacTuu, T.e. MbIIM C codepxaHnmem wuckpbl. [Npu mcnonb3oBaHWK
MPOTMBOTOYHBLIX LMKIOHOB B KayecTBe CUCTEMbl MNpeaBapuTeNlbHOM OYMCTKM U WCKporalleHus Heobxoaumo
onpenenqTb CTeNeHb OYMCTKM BO3Ayxa OT MbiNeBbIX YacTuu. B cnyvae cogepxaHusi B MbinM UCKPbl HEOOXOAUMO
YAOCTOBEPUTLCSA, YTO ropsiue Yactuubl ByayT NONHOCTBIO yAaneHbl B LMKIOHE, T.e. 3MEKTUBHOCTb MX yAaneHus
Ha Bcen BbicoTe LUMKIIoHa coctaBuTt 100%.

CornacHo nutepaTypHbIM UCTOYHMKAM, B MHXEHEPHOWN NpakTuke 3dpeKTMBHOCTb NblfieynaBiMBaHUA LMKIOHA
BblpaXaeTcsl KpuTepuanbHoW 3aBucumocTbio: 7, = f (Stk; Friéy ), a dpakuMoHHas 3SMPPEKTUBHOCTL paBHa

OTHOLLUEHMIO KONUYeCcTBa MblNW JaHHOM dpakumu, YNOBNEHHOW B annapaTte, K KONMYecTBY BXOASLIEN Mbln TOW Xe
dpakuum [4,5,6,7]:

¢ .
n = My,v _100:®yﬂ My,v = 16 d)yﬂ ’
Mg) cDht 'MH @H

rae  @y; — MPOLEHTHOE MaccoBOe CcoAepXaHWe B rase 4YacTuy OnpeaeneHHon pakuun, YIoBEHHbIX
MblfieynoBuTENEeM, OTHECEHHOE K Macce BCero matepuana,
@, — MNPOLEHTHOE MacCOBOE COAepXaHuWe B rase 4acTul onpeaeneHHon dpakuum OO ero MnocTynneHus B
MnblreynoBuUTeNb, OTHECEHHOE K Macce BCEro matepuana.

B meTogukax onpeneneHus adpdekTnBHocTM uuknoHos Lunsesa M.W. n ero nocneposatenen [8] pacuyet
LUMKITOHOB OCHOBaH Ha WCMOMb30BaHWM 3MMUPUYECKUX BEPOATHOCTHBIX (DYHKUMIA, OMMCLIBAIOWMX (PPAKLNOHHYHO

Sd)(beKTVIBHOCTb nbinieynasiiMBaHNA. Bbluncnsietca Sq)(beKTVIBHOCTb ynaenmBaHnAa 4acTtuy B paMKax BO3MOXHOCTU
NpUMEeHeHusA d)OpMyJ'IbI CTtokca, nc y4eTOM nonpaBokK AJ14 YacTul, K KOTOPbIM HEJ1b3A NPUMEHATb cbopmyny CTokca.

B o6oux crniyyasix B OCHOBY pacyeTa BBOAATCS AaHHbIE O AvaMeTpe yaansemblix yactul [8].

Mpn pacyete 3PHEKTUBHOCTU OYUCTKM BO3Jyxa B MPOTUBOTOYHOM LMKIOHE C WCMOMb3oBaHWEM MoAenu
TypOyneHTHoM anddysmm ¢ KOHEYHON ckopocTbio [9,10] B Ka4eCcTBE OCHOBHOW XapakTEPUCTUKM MbIfN UCNOMb3YyeTCst
He avameTp, a rmgpasnuyeckast KpynHocTb Yactuy, [11,12], T.e. CKOpOCTb UX CBODBOAHOro NageHums.
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Ona onpegenenusi 3dEKTUBHOCTM TMbiNieynaBnMBaHUs nNo 3TOW  MeToauKe HeoOXOAUMbl  TOYHble
XapakTepuUCTUKN MbiNu, cofepxaller ropsawme 4Yactuubl. OgHako AN pasnUyHbIX MPOW3BOACTBEHHbLIX YCIOBUIA
XapakTepUCTUKN BblOENAIOLWENCS MNbINM MOXHO JOCTOBEPHO ONPeAenuTb TOMNbKO ONbITHEIM NyTem [12].

Llenbto gaHHom paboThl sBNAeTcs pas3paboTka METOAUKM OMbITHOrO ONpeAeneHnst CBOMCTB Mbifn, CoaepKaLlen
ropsme yactuubl, B NPON3BOACTBEHHbIX YCNoBusX. [na nonyyeHna uHgpopmaumm o xapakTepucTukax Takom Mbian
aBTopamu Obina npoBedeHa cepus 3KCMEepUMMEHTanbHbIX MccrefoBaHui. OnbiTel ObINM  NpoOBeAeHbI

ans
MeTanmmMyYeckmx YacTul, Nbinuv, BelAeNsLWnXcs NpyM cBapoyYHOM NPOV3BOACTBE U COAEPKaLLMX CBAPOYHYO UCKPY.

lMNon BblaeneHuem CBapO‘-IHOIZ MCKPbl Mbl NMOHMMaeM pa36pb|3rMBaHMe ANEeKTpoaHOro Metanna, KOoTopoe

SABNSETCA CrneACTBMEM rasofvMHaMMYecKoro yaapa, BO3HMKaoLero npu ucnapeHun nepemMbldkM Mexay CBapoYHOMn
NPOBOJSIOKON U Kannen.

Pa3bpbi3rnBaHMe B OCHOBHOM OLIEHMBAETCA KaK HexXenaTernbHbId TEXHWYECKUN (PakTop, BbI3biBAOLLUNA,
Hanpumep, HeadEKTMBHBIN pacxod CBApOYHOM MNPOBOJIOKW, 3aBapuBaHMe Opbi3raMyM CBApOYHbLIX MYHAOLUTYKOB,
npvBapvBaHMe OpbI3r Ha CBapuBaeMbli MaTepuan C HeoOXOAMMOCTbIO €ro 3a4uMcTkM, a TakkKe KaK OmnacHbIN
NPon3BOACTBEHHbIN (hakTop, NPUBOLSALLMIA K OXXOram, U NoXXapoonacHbIn akTop.

PasbpbisrmuBaHne MeTanna Kak WCTOYHWK MeTannuM4eckon Mbifn, coaepxallei BpefHble BellecTBa, A0
HacTosLLero BpeMeHW He paccmaTtpusanocb. B To Bpemsa kak Opbi3rn pasmepom B COTble M JecsaTble A0Mu
MUNNUMETPa yXe SABNATCA NPOMBILLEHHON MbINbO U Npy ckopocTn Bodgyxa 0,2-0,3 m/c cBoboaHO nepemellaroTes
B MPOCTPaHCTBE NPOW3BOACTBEHHbLIX MoMelleHun. bpeiarn pasmepom ot 0,1 MM o 3 MM MOryT 3axBaTbiBaTbCs
MECTHbIMW BbITS>KHBIMWM YCTPOMCTBaMM U TpaHcnopTupoBaTecs no Bosgyxosogam (TOCT 12.4.052-78. TkaHu u
MaTepuansl Ans cneuoaexabl U CPeAcTB 3aWwnTbl pyk. MeToabl onpegeneHns CTOMKOCTU K MPOXUTaHWUIo).

CopepxaHne BpeOHbIX BELLECTB B CBAPOYHbIX Opbl3rax COOTBETCTBYET XMMUYECKOMY COCTaBY NPUMEHSIEMbIX
CBapoyHblX MaTepuanoB. OCHOBHOW KOMMOHEHT CBapO4YHbIX MaTepuarioB — >efieso — B COOTBETCTBUM C
FOCT 12.4.052-78 OTHOCMTCS K TPETbEMY KITacCy TOKCUYHOCTMW.

2. OnpedeneHue pasmMepHOCMU U Kosludecmeaa c8apoyYyHOU UCKPbI

K XapakTepucTtukam CBapOLIHOVI MCKPbl OTHOCUTCA MHOXECTBO MNapaMeTpoB, TakKMX KakK AalilbHOCTb pasneTta,

AnameTp, TemnepaTtypa, Macca, BpeMsa 3aTyXaHusl, CKOpocTb M T.0. Bce napameTpbl 3aBUCAT OT YCMOBWIA CBapku U
onpenensTcs 9KCNepUMeEHTaNbHBIM NyTEM.

XapaKTepI/ICTI/IKM CBapquoﬂ MCKPbl OOJIKHbI onpenenAaATbCA B YCTaHOBUBLUEMCA peEXUME pa6OTbI, OGrM3Kom K
pexnmy MmakCnmaribHOro MCKpOOGpaSOBaHMﬂ.

Ons onpepeneHnda napamMmeTpoB CBapO‘-IHOIZ WUCKPbI, A1d HarnagaHoro 0T06pa)KeHVIFI nocnencTeunm CBapKu
npuMeHeH MeTo C UCnoJyib3oBaHNEM (*)MﬂprOBaﬂbHOVI TkaHn. Cxema YCTaHOBKMU MnpencrtaBlieHa Ha puc. 1.

Ha puc. 2 npeactaBneHo pacrnpefeneHne MpoXoroB (OUMbTPOBaribHOW TKaHM Ha paccTosiHum 200 Mm oT
cBapo4HOW ropenku. B akcnepumeHTe onpedenieHo pacnpegerneHne Opbi3r BOKPYr CBapoO4YHOM ropenkud Mo
PaconoXeHHOW OKOSO Heé NMoBepPXHOCTU ropoYero NonNmMadMpHOro HeTkaHoro MaTepuana:

e HEenocpencTBEHHO Mo CBapo4YHOM ropenkon Hag nuctom 500x500 mm;

e 104 CBApOYHbIM CTOSIOM BbiCOTON 760 MM Hag nuctom wnpmnHon 1000 mm u gnunHon 2000 mm.
CBapO‘-IHbII‘rﬁ cTon MCTOYHKK
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PucyHok 1. Cxema npoBegeHUs IKCnepuMeHTa No onpeneneHunio PucyHok 2. Cniegbl npoxora Kannsamm
AnameTpa vacTuy MeTansa HeTKaHoro nonuacgupHoro

¢unbTpyrowero matepumana Ha
paccTtosiHum 200 MM OT CBapO4HOM
ropernku
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MpenBapuTenbHO B SKCMEPUMEHTE OnpedenieHa TemrepaTtypa MOSIHOTO OMfaBMNeHWUst TKaHW, paBHas
(6e3 3aropanus) +400°C, n Temnepatypa OnaBfeHNst TKaHW C KOKCOBaAHWEM KpaeB onnaereHusi, paBHas +600°C.

B kpyre nog ropenkon gnametpom 0,4 m, nnowageto 0,125 M npu pacxoge 26,4 rpaMm CBapO4YHOM MPOBOSIOKM
3a 45 cekyHA 3adukcupoBaHo 760 Toyek nponnaeneHna matepuana Kpyrrion popmel gnametpom ot 0,3 go 6 mm, 13
KOTOpbIX 92% NpPUXOAMTCA Ha OTBEPCTUs, NponnasneHHble kannamm guametpom ot 0,3 go 1 mm, ¢ TemnepaTypon
+400°C, u 8% — Ha oTBepCTUS, NponnasneHHbIe kKannsMu pasmepom 6onee 1 MM 1 Temnepartypon 6onee +600°C.

Mpn ob6paboTke pe3ynbTaToOB MNEPBOrO WUCNbITAHMA NUCT unbTpoBanbHoM Oymarn Obin pasgeneH Ha
8 ceKTopoB, 1 ObINO NOACYUTAHO KONMYECTBO MPOXOrOB B KaXkaoM cektope B paauyce 0,1m n 0,2 M OT MecTa CBapku
(tabn. 1)

Ta6nuya 1. Konudyecmeo npoxo20e e KaxxAoM cekmope rnpu rnepeom ucrnbimaHuu

Kon-Bo | Il 1 [\ \Y VI VII VIl WToro
Mpoxoros 26 54 60 33 41 70 46 40 370
Paguyc n
01m POXOrOB C 3 2 8 2 5 9 1 2 30
obyrnveBaHuem Kkpaes
[poxoros 14 24 40 27 61 78 57 33 334
Paguyc -
0,2 m pOXOros ¢ 1 2 4 2 7 8 5 2 31
obyrnveaHuem Kkpaes

dunbTpoBanbHy TKaHb pasmepammn 0,5 m Ha 0,5 m 3a 45 cekyHn npoxuraet donee 700 wmckp, npuyem
OoCTaBnsT obyrneHHble kpas 6onee 60.

lMpn aHanu3e pesynbTaToB BTOPOro UCMbLITAHUA NUCT pasgenunu Ha 10 vacten no 0,2 M M nogcuuTanmu
KONMYeCTBO NPOXOroB B KaX4om YacTu nucta (tabn. 2).

Ta6nuya 2. Konuyecmeo rnpoxo20e e KaxxAoM cekmope rnpu rnepeom ucnbimaHuu

| I 1l \Y v Vi il vil | IX | X | Wroro
PaccTosHue oT mecTa 0,2 0,4 0,6 0,8 1,0 1,2 1,4 16 | 18 | 20
CBapKu
Kon-Bo npoxoros 336 550 235 108 62 33 11 11 6 7 1359
Kon-Bo npoxoros @& 6onee 73 141 33 12 6 > 0 3 1 1 270
3 MM
MnotHocTs (kon-8o 1680 | 2750 | 1175 540 310 165 55 55 | 30 | 35 | 6795
NPOXOroB Ha M)

dunbTpoBanbHyl0 TKaHb pasmepamy 1 M Ha 2 M 3a 45 cekyHh npoxuraet nopsgka 1359 uckp, npuyem
anameTtpom 6onee 3 mm — 270 uckp.

N3 Tabnuubl BMOHO, YTO OCHOBHOM pasneT Opbl3r MeTanna npuxoauTcsl Ha OAWCTaHUMI0O OO OAHOro MeTpa
(makcumym Ha 0,4 M) oT Toukm cBapku. OTAenbHblE BbICOKOTEMMEPATYPHbIE OPbI3rKM OTNETaT Ha pPaccTosiHMe OO0
2 MeTpoB.

Ons nony4vyeHusa VIHCbOpMaLI,VIM 0 pasmMepax, AarbHOCTK MnoJieTa n TeMmnepartype 6pb|3r Hamu Gbina npoBegeHa
cepua SKCNeEPUMEHTOB.

1. Metogom KomMbHOTEPHOW 06paboTknm MaTepuanoB BMAEOCHLEMKM MpoLecca CBapku onpegeneHsbl
CKOpPOCTb BbinieTa OpbI3r MeTanna OT CBapOYHOMN FOpPernku M CKOpPOCTb CBOOOOHOrO nageHus 6pbisr
MeTanna c BbICOTbI 2,8 M.

2. MeTtogomMm onpegeneHns CTOMKOCTM K MPOXWUIaHUI0 HETKAHOro UbTPYIOLWEro nonnmacupHoro
mMaTepuana no aHanorun ¢ FOCT 12.4.052-78 onpefeneHbl JanbHOCTb NOMeTa, NIOTHOCTb NOTOKA U
TemnepaTypa 6pbI3r.

B kayecTBe MCTOYHMKA OpbI3r MeTanna Ucrnonb3oBaHa noflyaBTomaTMyeckas cBapka NpoOBOSIOKOW B 3aLLUUTHOWN
cpege — cmecb aproHa ¢ CO, nposonokon CB08I3C guametpom 0,8 mm npu Toke 120 A, HanpsbkeHun 19,8 B.
CkopocTb nogaym npoBonoku 6,6 m/MuH. Bpems ceapkn 45-50 c.

Ha puc. 3 npeacrtaefieHa KOMIMbIOTEpPHas 06p360TKa Kagpa BuWOEOCHbEMKM CBapKM MpoaoJIKUTESIbHOCTbIO
0,034 c.
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PucyHok 3. KomnbloTepHasi 06paboTka Kagpa BUAEOCHEMKM CBapKu

OcHoBHas Macca 6pbI3r BbiieTaeT U3 CBAapOYHOWM rOpenkyM C HavarbHOW ckopocTbio 4,12—-8,82 m/c. CkopocTb
noneTta oTAeNbHbIX OpbI3r OT CBAPOYHOW ropernku npeebiwana 20 m/c. Takme UCKpbl Npu yrie nogbema 45 rpagycos
MOryT OTNieTeTb OT FOpenku Ha pacctosiHue 1,7 n 6onee meTpos.

Pe3yanaTb| 3KCNepMMeHTOB NOKa3bIiBaKT crieayrLliee:

e OCHOBHasl Macca OpbI3r BblfileTaeT N3 CBapOYHOM roperiki ¢ HavarnbHOWM ckopocTbio 4,12-8,82 M/c;

e OCHOBHOW pasneT 6pbI3r MeTanna NpUxoamMTCs Ha OQUCTaHUMIO 40 OgHOro metpa (Makcumym Ha 0,4 m)
OT TOYKWN CBapKM;

e OTAenbHble BpbI3rK MOryT OTNneTaTb OT rOpenkx Ha pacctosHue 1,7 n 6onee meTpos;

e cpefHuii pasmep cBoboaHO nNagatowmx 6pbi3r npumepHo paeeH 0,05 mm (50 MKm);

e Opbidarm ¢ TemnepaTypon +400°C pguametpom ot 0,3 go 1 mm coctaensiT 10% macchl
pa30pbI3rMBaeMoro MeTanna;

e Opbid3rm ¢ Temnepatypou 6Gonee +600°C pasmepom 6Gonee 1 mm coctaBnsT 90% Mmacchl
pa3bpbl3rnBaemoro metanna.

Tak Kak BO3OyXOMNpUMeMHble YCTPOMCTBA MO YCNoBusAM WX 3MEEKTUBHON paboTbl pacnonaralTcs Ha
pacctosHun 0,25-0,40 M OT CBapOYHOM AyrM Mpu CKOpOCTM BcacbiBanus 0,3 M/C, TO MpakTMdecku Bce OpbI3ru
pa3mepom o 1 MM U KpynHee, BblbpacbiBaeMble B CTOPOHY BOPOHKM BbITSKHOrO YCTPONCTBA, MOryT 3axBaTblBaTbCs B
CUCTEMY yAarneHusl U OYUCTKM Mbinu. CKOpPOCTM TPaHCMOPTUPOBKM 16 M/C [OCTATOMHO Ans TOro, 4ToObl OpbI3ru
gonetenu Ao unbTpoBanbHOW TkaHW (OHa OormkHa OblTb B 2—-2,5 pas3a 6onblue CKOpOCTM BUTaHMA Haubornee
KPYMHbIX YacTuu).

3. OnpedeneHue sudpasriudeckol KpyrnHocmu UCKp

MockonbKy GONbLUMHCTBO YaCTUL, SIBMSIOTCA «TOPSLMMW», NPU ONpedeneHnM ux guametpa HabntogatoTcs
3Ha4MTemNbHbIE MOrPELLHOCTM, BCMNEACTBME TOro, YTO OHWM MNpPeAcTaBnstoT COOOM YacTuuy W NPUCOEAUHEHHBIN
kncnopog. Popmbl YacTul, 3ayacTylo ganeku oT cdepuyeckux. B cCBs3M ¢ 3TMM MpensiokeHOo MCMonb3oBaTb B
KayeCTBE OCHOBHOW XapaKTEPUCTUKM 4YacTuL, MX FMApPaBMYECKYd KpynHocTb [11,12], T.e. cKOpoCTb CBOOOAHOrO
nageHus.

[ns onpepeneHus cpegHen CKOPOCTU MafeHWsl CBapOYHOW WCKPbl MCMOMb30BaH METOA CBapku C BbICOTHI.
Cxema ycTaHOBKM npeacTasneHa Ha puc. 4. lNepen npoBegeHneM onbita Obina 3agaHa 6asa, ¢ BepxHen OTMEeTKoW
1,4 m. B kayectBe HWMXHEW OTMETKM Obin MPUHAT ypoBeHb nona. YTobbl ABWXeHue yacTuupbl ObIN0 paBHOMEPHO,
HeobXoAMMO MOAHATE MCTOYHUK BbIAENEHWS YacTuL, Haf BepxXHen oTMeTKon 6asbl Ha YypoBeHb, HeobxoaMMbIN, YTOObI
noracutb yckopeHue 4vactuubl. beina BbibpaHa BbiCOTa MCTOYHMKA YacTuy 2,8 M. C oTmeTkM 2,8 M npousBoaunach
cBapka ¢ 3awmrton aproH nnoc CO,. dnameTtp ctanbHom npoosnoku 0,8 mm. Cuna Toka 120 A, HanpsbkeHue 19,8 B.
Ceapka gnunack 50 cekyHa co CkopocTbto 6,6 M/MUH. Takum obpasom, 6bIno n3pacxogosaHo 5,5 M NPOBOSOKK.
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B pesynbTaTe npoBeAeHHbIX uccnegosaHumn Gbina
onpegeneHa rmgpaBnuyeckas KpynHOCTb YacTuLl,.

Ha puc. 5 npeactaBneHa  KOMMbOTEpHas
obpaboTka TpekoB cBoboaHoro nageHus
(rmapaBnMyeckon KpynHOCTM) packaneHHbIX Yactuu. Ons
yCTpaHeHWs BMMSAHUSA CKOPOCTW BbifleTa YacTuy OT Ayriu,
CBapoyHas Jyra nogHsTa Ha BbicoTy 2,8 M. basa
perucTpaumm 4actul, ycTaHoBrfeHa Ha BbicoTe oT 0 go
1,45 M OT ypOBHA norna, rae BbipaBHMBANacb CKOPOCTb
cBob6OAHOro MageHus packaneHHblx 6pbi3r. PesynbTaThl
N3MEepPEeHNs rpaBUTaLMOHHON rMOPaBANYECKON KPYMHOCTU
W packarneHHbIX 6pbI3r npuBedeHsl B Tabn. 3.

PﬂcyHOK 4. Cxema npoBeneHuUA 3KCNnepuMeHTa no
onpeageneHuro I'VI,D,paBHM‘leCKOVI KPYNHOCTU YacTul

PucyHok 5. KomnblotepHas o6paboTka Tpacc
cBOOOAHOro NnageHus packaneHHbIX OpbI3r MeTanna
npopomxkutenbHocTbio 0,04 ¢

Tabnuuya 3. OnpedeneHue ckopocmu ce0600HO20 nadeHusi — 2pasumayuoHHOlU 2udpaenuyeckol

KpynHocmu 6pbi32 Memarsnia

Ne Ne Ne Ne Ne

nam w, m/c nam w, m/c nam w, m/c nam w, m/c nam w, m/c
1 6,25 11 4,38 21 4,00 31 3,83 41 2,95
2 3,75 12 5,50 22 4,69 32 4,25 42 3,50
3 6,00 13 4,00 23 5,00 33 5,00 43 5,83
4 4,50 14 3,75 24 5,08 34 4,75 44 4,38
5 3,50 15 4,25 25 4,64 35 4,25 45 3,94
6 3,61 16 4,25 26 5,17 36 4,75 46 5,13
7 5,42 17 4,00 27 4,06 37 3,50 47 4,93
8 4,06 18 3,75 28 3,38 38 5,75 48 4,06
9 3,75 19 4,00 29 3,45 39 4,25 49 3,72
10 3,89 20 4,25 30 3,30 40 3,75 50 6,64
Wep 4,41 Wep 4,21 Wep 4,41 Wep 4,57 Wep 4,38
Wep 4.4 m/c
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CpepnHss ckopocTb NageHus 4,4 m/c. CpegHekBagpaTudeckoe oTknoHeHne 0,62, yto coctasnseT 12%.

TOYHOCTb M3MEpEHUsT BPEMEHW, KaK A1l SKCMEPUMEHTOB B Cryyae MUCMonb30BaHWUS CekyHAomMepa, crnegyet
npuHaTb 0,5 cek, a B crniyyae KoMMboTepHOM obpaboTkm MaTepuanos Buaeo cbemkn — 0,1 cek. CnegyeT yunTbiBaTh,
4YTO CBOWCTBa 4acTuy OyayT pasnuuHbl Afs pasfnnyHbIX MNPOM3BOACTB, B 3aBUCUMOCTU OT MWHAMBUAYanbHbIX
0ocobeHHOCTEN CBapo4HOro obopyaoBaHNst, MaTepMarnoB U TEXHONOMMN CBapKu.

MonyyeHHble CcpefHVe 3HayYeHus Marno OTNM4YalTCcA Apyr OT Apyra B pPasnuyHbX CEepusix  OMbITOB,
cpegHekBaapaThyeckoe OTKIOHeHWe cocTaenseT He Gonee 15%. Takum o6Gpa3om, MeToauka onpegeneHvs
rMOPaBMYEcKON KPYMHOCTM W, OMMCaHHas Bhille, MPeACTaBnsieTca BMOMHE peanusyemMol B MpPOU3BOACTBEHHbIX
YCINOBMSIX U He TpebytoLLel cneluansHoro 06opynoBaHus 1 NOArOTOBKU NepcoHana Ans npoBeAeHus onbITa.

Bbi1800bI

I'IonyquHble B Xo4e npoBeneHHbIX OMNbITOB XapakTepUCTUKn CBapO'-IHOVI Nblin MOTyT ObITb UCNONb30BaHbI A4Ns1
pac4yeTa SCbeeKTVIBHOCTVI nbinieyganeHna B LUKIOHE C UCMOoJ1b30BaHMEM pa3sinyHbliX METOAMK.

OpHako npu Mcnonb3oBaHUM AaHHbIX O AMaMeETpe ropsilMX YacTul crieqyeT BBOAUTb NOMNpaBKy Ha TOT hakT,
YTO [OMaMeTp MNpPOXOroB MOXET TMpeBbilaTb peanbHbIn  AMaMeTp 4acTuubl M3-3a  00yrnMmMBaHus  Kpaes.
MapoanHamuyeckme xapakTepucTukm (Macca, Xapaktep B3auMOLEMWCTBUSA C OKpyxatowen cpefoun, ahdeKkTUBHbIN
anameTp) Npu ABWXKEHUM ropsiLLier YacTULbl TaKkKe U3MEHSIOTCS.

MvopaBnuyeckas KpynHOCTb, onpedensieMasl BO BTOPOW CEpUM OMbITOB, WHTErpanbHO y4uTbiBaeT Bce ITW
hakTopbl M MOXET GbITb UCMONb30BaHa A pacyeTa LUMKIIOHOB Mo MeToAuKe, OCHOBaHHOW Ha MoZdenn TypOyneHTHoM
Ancbdysnum ¢ KoHeyHoW ckopocTbio [11,12]. [MpeanoxeHHas MeTogoMka pacyeTa rvMapaBfMYEcKor KPYMHOCTU
JAOCTaTOYHO NpoCTa Ans peanu3aunmn B NPOM3BOACTBEHHBIX YCIOBUSIX
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Abstract

Importance of the current work is explained by the problem of air purification in the field of breath of the worker
and prevention of the fire and the explosion. To solve this problem the authors offer to use Reverse-flow cyclone as
precleaner with spark extinguishing option.

In case if the dust includes sparks it is very important to insure that the particles with the sparks will be totally
collected in the cyclone, so the collection efficiency for such particles will be 100% in the cyclone. For the estimation of
the efficiency of gas purification from the dust particles in the cyclones dust particles features should be determinate,
that can be done with the satisfactory accuracy only by physical modeling results.

The amount of physical experiments was made by the authors. The methods of determination of the geometric
diameter and hydraulic size of the particle consisting sparks were offered.

The experimental researches showed that the accuracy of using the geometric diameter of such particle is not
enough, because the hydrodynamic characteristics of the particles (such as weight, effective diameter, the way of
interaction with the environment) can be change in the case of moving. At the same time hydraulic size, determined in
the second part of the experiment, consider all these factors and can be used for the estimation of the cyclone
efficiency based on the model of turbulent diffusion with the limited velocity.
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