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AHHoTaums.B crathe paccMaTpuBaeTcsi Crioco0 MoBbIIEHHS P (EKTUBHOCTH JIOKATM3ALUMU YAAICHUS BPEAHOCTEH OT IOCTOB
IUIa3MEHHOM PE3KH, a TaKXKe MPeIoKeHAa KOHCTPYKIHUS KOAKCHAJIBHOTO AaKTMBUPOBAHHOI'O NPUTOYHOM pajualbHOM CTpyen
JIOKaJIbHOTO BBITSXKHOTOYCTPOMCTBAIIS yAAIEHUsI BPEIHOCTEH OT MOCTOB IIA3MEHHOM pe3ku U cBapku.lIpuMeHeHne naHHOTO
croco0a yaaneHust BpeAHOCTEl TOMOTaeT PetuTh NpobieMy TOBBIIIEHHUs KayeCTBa MUKPOKIMMATa Ha ITOCTAX MIa3MEHHOH Pe3Ku
IpHU IIMPOKOH HOMEHKJIaType 0OpabaThIBaeMbIX METAIIOB PAa3lHYHBIX TOIIIUH U XMMHUYECKUX COCTaBOB. CHU3HUTH PHCKHU UL
pabodero rnepcoHana BBHIY BPEIHOCTH BBIICIISIEMBIX BEIIECTB B IIPOIECCE PACKPOST META/LIOB. M3ydeHo kakuM 00pa3oM BiIUseT
Ha YBEJIMUYEHHUE OCEBON CKOPOCTH BCACHIBAIOLIETO IOTOKA aKTUBALUSA MECTHOTO OTCOCA IPUTOYHON pafuanbHOU CTpyeH, a Takke
OIpeJielIeH JWala3oH paboThl YCTPOICTBA Ha 3aJlaHHBIX pPacxolJax BO3AyXa M JAWana3oH 3(QEeKTUBHOro BCACHIBAHUS
XapaKTepHU3yIOIHiics 0ceBOH ckopocThio. IIpoBepeHa rumore3a 00 YBEIMYCHHM CHEKTpa BCACBIBAHMS IIyTEM CO3JAaHUS
OTPaHMYUBAIOIIEH IUIOCKOCTU JUI YMEHBIIEHHS TOYEYHOIO CTOKa Ipu paboTe BBITSDKHOTO YycTpoiictBa. B pabGorte
HPUBEACHBIPE3YNBTATHl SKCIEPHMEHTAIBHBIX HCCIEOBAHUH, PErPECCHOHHAs 3aBUCUMOCTh OCEBOH CKOPOCTH B 3aBHCHMOCTH OT
YIAJEHHOCTH OT BCACHIBAIONIET0 KOAKCHAJIBHOTO BBHITSHDKHOTO YCTPOMCTBA B 3aBHCHMOCTH OT 33JlaHHOTO pacxoja BO3JyXa.
YCTaHOBIIEHO, YTO BBITSIKHOE YCTPOHCTBO NMPEATIOKEHHON KOHCTPYKIUH TTOKa3bIBaeT CTaOMIbHBIE apaMeTphl pPaboThl BO BCEM
JMalia3oHe 3aJaHHBIX PAacXOJOB (OTCYTCTBYET HETAaTHMBHOE BIMSHHE BCACHIBAIOIIETO M OTPAHUYMBAIOIIETO ITOTOKOB) JUIS
TEXHUYECKOTO PEIICHUS B KOTOPOM YCTAHOBJICHO COOTHOLICHHE OIPaHHYHBAOIIET0 U yIAJLFONIero moroka f=1.

IIpenmeT nccaenoBaHus: CriocoOb!I MOBHIIIEHNS 3()(EKTUBHOCTH JIOKAIN3AINS U yIaJeHHs BPeAHOCTEH IIpH IU1a3MeHHOH pe3ke
METAaJLIOB.

Marepuajbl M MeTOJbl: IOCTABICHHBIC 3aJadl PEHIATNCh SKCIEPUMEHTAIBHBIMH METOJaMH ITyTeM OOpabOTKM JaHHBIX
METOJ]AMH CTaTHCTHIECKOTO aHaIHM3a HAa OCHOBE MOJIENH YCTPOMCTBA MOydeHHOH MPH (PU3NIECKOM MOJETHPOBAHUN Ha OCHOBE
MOTyYEeHHBIX 3aBHCHMOCTEH, KOTOpble (HOPMYNUPYIOT METOAMKH pacdeTa a’dpOANHAMHYIECKHX H 3KOJOTO - 3HEPreTHYecKHX
MapaMeTPOB PEe3yNbTHPYIOUIEr0 TEYECHHUS IPH B3aUMOJCHCTBUHM IOTOKA IIIa3MBl C CIIEKTPOM BCACBIBAHUS M PaAnalIbHON
AKTUBUPOBAaHHOM CTpyell M 4YUCJIEHHOM MOJEIMPOBAaHUU IPOLECCOB YJIANCHUS BO3JyXa KOAKCHAIbHBIM AaKTUBHPOBAHHBIM
IPUTOYHOM pajuanbHON CTpye JTOKaIbHBIM BBITSKHBIM YCTPOMCTBOM Ul yJaJCHUS BPEAHOCTEH.

PesyabTatel: Ha oOcCHOBaHUM INPOBEAEGHHOTO 3KCIEPUMEHTAIBHOIO HCCIEAOBAaHUSA BIECPBBIE IOIYYEHBI PErpecCUOHHBIC
3aBUCUMOCTH OCEBBIX CKOPOCTEH OT yHaJEHHOCTH OT BCACBIBAIOLIErO OTBEPCTUS INPH 3aJaHHOM pAacXole BO3dyXa s
3aMaTeHTOBAHHOW KOHCTPYKIMM aKTHBUPOBAHHOTO MTPUTOYHOM OrpaHUYIMBAIOIIEH paaraabHON CTpye MECTHOTO OTCOCa.
BbIBOABI:B pe3ynbTaTe MPOBEACHHBIX SKCIEPUMEHTOB MTOTyYCHA PETPECCHBHAS 3aBHCHMOCTB OCEBOI CKOPOCTH OT yAaJIeHHOCTH
OT BCACBIBAIOIIETO OTBEPCTHS B 3aBUCHMOCTH OT 00beMa yAaIsieMOTr0 U IPUTOTHOTO BO3AyXa PeaNn3yIOIeH TPUHIUIT MOBBIICHUS
3¢ EKTHBHOCTH JIOKAIH3ANN U YAAICHUS BPEIHOCTEH OT IMOCTOB IIA3MEHHOH PE3KH, TPH ITOMOIIN YCTPOWCTBA KOHCTPYKIHS
KOTOPOTO TPEICTaBIsIeT CO00H KOAKCHANbHBIH aKTHMBUPOBAHHOTO NPHTOYHON pajnaIbHON CTPYyeH JIOKAIBHOTO BBITSXKHOTO
YCTPOWCTBA JUIsl yAAIeHHsI BPETHOCTEH OT IIOCTOB IIa3MEHHON Pe3KH M CBapKu. 10 monydeHHO# 3aBUCHMOCTH MOJTy4ueH rpaduk
OCEBBIX CKOPOCTEH IS yCTPOUCTBA NPEUI0KEHHOM KOHCTPYKIUY IIPY PABHOM COOTHOIIEHUH IIPUTOUHOTO U BBITSXKHOIO IIOTOKOB.

KnioueBble c10Ba: MECTHBI OTCOC, IUTa3MEHHAs pe3Ka, BCachIBAIOLIMKA (pakeln, ynaleHue, JIOKaJbHOE yAaleHHe, IUTa3MeHHas
pe3ka
HecmoTpss Ha pa3BuTue 00OpYJIOBaHHS  JJIS

BBEI[EHI/IE MJIa3MEHHOM PE3KH, a TaKXKe YIyUIIEHUE CHUCTEM
JIOKQJIbHOW  BBITSDKHOM — BEHTWIALIUU, ocTaeTcs
[Tonutuka  rocynmapcTBa,  HalpaBlieHHas  Ha aKTyalbHOH MpoOiieMa MOBBIIICHUS 3()(HEKTHUBHOCTH
YBEJIMYEHHUE IIPOJODKUTEILHOCTA U Ka4YeCcTBa JKU3HU, JIOKAJIbHBIX OTCOCOB MIPH IJIA3MEHHOHN pe3Ke METaJIOB
JTUKTYeT HEOOXOIUMOCTh CO3/IaHUS HOBBIX IOAXOJOB, JUIL CHIDKCHHS 0OmIel 3arpsA3HCHHOCTH IMMOMEUICHHNA
0COOCHHO Ha Yy4YacTKax IPOM3BOJACTB C HAIUIHAEM MIPOU3BOJICTBEHHBIX 1IEXOB, YIIYULIEHHs YCIOBUHN Tpyia
BPEIHBIX MTPOU3BOJICTBCHHBIX (PAKTOPOB, K KOTOPBIM B IIyTeM Opra’Hu3alyd, HOPMHUPYEMBIX CaHUTAPHO-
TOM YHCJIE OTHOCUTCS M IIa3MEHHAs pe3Ka MeTauia. TUTUEHUYECKUX YCJIOBUH Tpyda, B TOM YHUCIE IMyTEM
BBuny Ttoro, 4yrto mija3MeHHas pe3Kka OTHOCHUTCS K JIOBEICHUSI  3arpsi3HEHHOCTH  pabodeil  30HBI  JI0
chepam JeSITeTbHOCTH MeTaI000paboTKH TpeGOoBaHUIA 1o peaensHO JIOITyCTUMOM
CONPSKEHHBIM C BPEJIHBIM BO3JIEUCTBUEM PA3ITUUHBIX KOHIICHTPALlUM BPEAHBIX BELIECTB I[PU MEHBIIUX
(akTOopoB Ha 370pOBhE PAOOUMX TIPU PA3BUTHUH KaluTaJIbHBIX U OKCIUIyaTallMOHHBIX 3aTparax.
TEXHOJIOTHH, HATIPABJICHHBIX HA COXPAHEHHUE 3/I0POBbS Pa3BuTHEe BBIYMCIUTEIBHOW TEXHHMKH, a TaKxXe
W MaKCHUMAaJIbHOE€ WX CHIXEHHE, BO3MOXKHO, TOOUTHCS pasBuTHE U BHEJAPEHHUE IPUHIUAIOB aBTOMAaTHU3aLlUU
KaueCTBEHHOI0 YJIy4lIeHUs MOoKa3aTeslei MPOU3BOJICTB MIPOU3BOJICTBEHHBIX MPOLECCOB MPH IIJIa3MEHHON pe3Kke
B 3TOI1 cepe. METAJUIOB CTUMYIUPYIOT pa3BUTHE aJbTE€PHATUBHBIX

CIIOKHUBIIUMCA criocodam yYAajieHus BpPEAHBIX
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BEIODOCOB  Ha
MPOU3BOJCTBAX

BBIIICYKA3aHHBIX
BBITSKHBIC CHCTEMBI.

CBAapPOYHBIX n
BHCApAA u
MpOU3BOACTBAX

TIJIa3MCHHBIX
MIPUMCHSAA Ha
JIOKAJIbHBIC

AHAJIA3 TYBJUKALIMA

Bompocsl MOBBILIEHUSI 3¢ PEeKTUBHOCTH
BCACBHIBAIOIINX TEUCHUN OCBEHICHBI B OTEYECTBEHHOM
mutepatype [1-3]. VYmenmeno BHMMaHWe crocoGam
NOBBIIICHHS 3()()EKTUBHOCTH BCACHIBAIOIINX TCUYCHUI
UX ad3pOAMHAMHYECKHM IapamMerpaMm, a  TaKKe
paccMaTpuBarOTCs BOMPOCH TEXHHUUYECKOH pean3ainn
MPEVIOKEHHBIX ~ CIIOCO00B.  AHamm3  MyOJMKaIuii
MOKAa3bIBACT MEePCIEKTUBHOCTh pa3paboToK,
KACaroIIMXCs MOBBIMEHUS 3P ()EKTUBHOCTH JIOKATBHBIX
BBITSDKHBIX YCTPOWMCTB 3@ CYET BHEAPEHHS HOBBIX
TEXHUYECKUX PEIICHHUM, YUUTHIBAIONIMX OCOOEHHOCTH
B3aUMOJICHCTBUSI IOTOKOB UX COBMECTHOE BIIUSIHUE HA
paboTy TOUCUHOTO CTOKA.

MATEPHAJIBI U METO/IbI
HUCCJIEJOBAHMUIA.

3HaUYHNTENbHBIC PACXOABl BO3AyXa MM YHAJCHUS
BPEIHOCTEH OT COBPEMEHHBIX BBITSDKHBIX CEKIIMOHHBIX
CTOJIOB COCTABIAIOIIME MOPAAKA 8 ThIC. M4 s
PacCKpOCUYHBIX CTOJIOB CPEIHUX radbaputoB, [4] a Takke
3HAYUTENbHAS METAIOEMKOCTE ITOJAOOHBIX U3IEIUi
JTUKTYIOT HEOOXO0UMOCTE CHIDKEHUS
SKCIUTyaTallMOHHBIX U KalMUTaJbHBIX 3aTpaT TNpH
YCTPOHCTBE MOCTOB IUTA3MEHHON PE3KH.

PackpoeuHblii cTosn - COCTOSIUMH M3 OMNOPHOTO
Kapkaca, MpeICcTaBIsieT COOOH MeTaITIOKOHCTPYKIIHIO,
Ha KOTOPOW pa3MEmIaloTCsA JIaMeNd, KapKac M

KpEIUIEHH  CETKHM, CEeTKa JUI1  YyJIaBJIMBaHUA
MeNKO(OPMATHBIX  JAeTalield, BBITSDKHBIE  CEKIIWH,
KOTOpBIE BBITIOJIHSIOT byHKIHIO yAaJleHus

BBIJICJIMBLIMXCS B TIPOLIECCE PE3KU METaJlia adpo30JieH,
a Takxe OyHKepa /Ui cOopa, TpaTa U Kameiab MeTajua.
B  psane cimyyaeB  pacKpOEuHBIM  CTON  HE
YKOMILIIEKTOBBIBACTCS CEeKIIMAM u 06IHI/IBaeTC$[
JUCTOBBIM METAUIOM JIMOO mpencraBisieT coOoi
MOHOKOHCTPYKIIMIO Ha KOTOPYIO KpPEHMHUTCS IOpTai
(Puc.1).

Cekmuu OO CErMEHTHI, OJAHOBPEMEHHO CIy)KaT
KaK 3JIEMEHT BEHTWISILIHOHHOM CHUCTEMBI JUIsl yAaJICHUS
a’po30JIeH, a TaKkKe Kak eMKOCTb Ui cOopa rparta u
MeTaluuecknx kamenb. Ceknuu, Kak TpaBuIo,
BBIONHSAIOTCS mmmpuHot ot 0,5-0,7M 1m0 1M wu
MPENCTaBISIIOT  co00il  OyHKEp  TpamerueBUIHOTO
npoduns ¢ TOPIEBBIMH OTBEPCTUSMH, KOTOpPHIE B
3aBUCHMOCTH or TOJIOKEHHS IJ1a3MOTPOHA
OTKPBIBAIOTCS, WM 3aKpBIBatoTCs 3acioHkaMu (Puc.2).

B 3aBucuMoCTH OT raGapHTHBIX pa3MEpPOB CTOJOB
TaKke NPUMEHSIOTCS UWHblE TNPOQMIM CEeKUUi -
NUpaMUAATEHOH  (OPMBI, peXe MNPSIMOYTOJbHOM.
3acIIOHKH  OTKpBIBAIOTCS OO  3aKphIBAIOTCA B
3aBUCHMOCTH OT MPOCTPAHCTBEHHOTO  IIOJIOKEHUS
mia3MoTpoHa. biaronmapsi paboTe HampaBIISIOIIETO
MEXaHHU3Ma, BOB}IGﬁCTBy}OHICFO Ha THEBMAaTHYCCKYIO
CHCTEMY, ITPOMCXOIUT MOCIIeJ0BATEIbHOE OTKPBIBAHHE
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3aCJIOHOK JIM0O B CITy4ae MEXaHUYECKOTO YIIPABICHHUS -
OTKPBITUE M 3aKPHITHE IMPOMCXOAUT HAIPABIISIOIIUM
anmapaToM, IPH 3TOM BBHJY BBICOKOH aOpa3sMBHOCTH
00pasyrolieiicss B TpoIecce MIa3MEHHON PE3KU IMBLTU
CHCTEMa, OTBEYAIOIAs 3a OTKPBITHE M 3aKPhITHE
CEeKIHUIT MOXKET 4acTo TpeOoBaTh 00CIyKMUBaHUS JIMOO
BOBCE BBIXOJUTH U3 CTPOS.
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Puc. 1. [IpuHnunuaneHas cxeMa CEKIIHOHHOTO BBITSHKHOTO
crona. 1. ByHkep-cexuns st cbopa rpara U yaajaeHHs
BpEeIHBIX BenlecTs; 2. COOpHBII BO3yX0BO; 3. YCTpOICTBO
peryaupoBaHus paboThl ceKiuit; 4. OrpaHUYUBArOIIAs
penieTka, MpeAoTBPaIlaroNIas ITaleHue MEIKHUX AeTaneil; 5.
Jlamenu.

Fig. 1. Schematic diagram of a sectional exhaust table.
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Puc. 2. HpI/IHL[I/Il'II/IaJ'ILHaH CX€Ma CCKIMH BBITAXKHOTO CTOJIa
1. JIuctoBas 3arotoBka; 2.Jlamens; 3.Pemerka; 4. Kpenexnas
cucreMa peuietku; 5.par, nuiam.

Fig. 2. Schematic diagram of the exhaust table section

IlocpencTBoM Takoro ajuropurMa JIEWCTBUH B
paboTy BKIIIOYAETCS OJHA CEKIHs, HaJ KOTOpOH
HEIOCPEACTBEHHO W IPOUCXOJUT pE3Ka, TaKuM
00pa3oM, NPOHUCXOAUT YCJIOBHAs JOKAIM3alMSA 30HEI
BBIJIEJICHUS BPETHBIX BHIOPOCOB.

ANBTEpHATHUBON BBINIEYKA3aHHBIM TEXHHYECKHM
pEUICHUAM MOIYT CIIY’KUTb JIOKAJIbHBIE BBITSXKHBIC
YCTpPOMCTBA NpU BHEAPEHUH KOTOPBIX pealU3yercs
TIPUHLOMI CJIEIOBAaHHS 3a IIJIa3MOTPOHOM (IIPUHIINI
aBTOMAaTUYECKOI'O HAaXO0XICHUS JIOKAJILHOT'O
BBITSDKHOTO yCTpOiicTBa B HAMOOJBIIEM BO3MOXHOM
NpUOMMKEHHH K MECTy B KOTOPOM OO0pa3yroTcs
BPEIHOCTH) JIUISI PACKPOCUYHBIX CTOJIOB 3HAYMTEIHLHOU
MTPOU3BOAUTCIILHOCTH. HpI/I HCIIOJIb30BAHUN
PACKPOEUYHBIX CTOJIOB UL PE3KU 3arOTOBOK JIOKAJIbHOE
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BBITSDKHOE YCTPOMCTBO CJEyeT pa3MelaTh KaKk MOYKHO
ONIMKe K MECTY BBIICIICHUS BPEIHBIX BEICCTB, OJHAKO
CJIEZIyeT YUHMTHIBATh, YTO OOJBIIMHCTBO COBPEMEHHBIX
YCTPOMCTB Il  yHAJE€HUs BpEIHOCTEH — Tak
Ha3bIBacMble pacKpoeuHbIie CTOJIBI HMEIOT
OrpaHUYEHHOE  BHYTPEHHEE  IMPOCTPAHCTBO, 4TO
00YCIIOBJICHO TEXHOJIOTHEH IJIa3MEHHOH PE3KH.

3amada JKCIEPUMEHTAIBHOTO  MCCIIEIOBAHUS
TEOMETPUYECKUX  XAPAKTEPUCTHUK  KOAKCHAIBHOTO
BBITSKHOTO yCTpoiicTBa COCTOsIIA B
YCOBEPIICHCTBOBAHUN W  pa3pabOTKe BEITSHKHOTO
YCTpOICTBa,  KOTOPOE  TO3BOJSIET  pPEaln30BaTh
BBINICYKA3aHHBIC MPUHIIUITEI TO3BOJIAIONINE JOOUTHCS
MOBBIIICHUS 3QPEKTHBHOCTU CPEICTB JIOKAIHU3ALUN U
yIaJCeHUsT BPEIHOCTEH, MOATBEPIUTh 3()(HEKTUBHOCTH
TEXHUYECKOr0 PEILICHHUs], IPUMEHEHHOTO B JIOKAJbHOM
BBITS’)KHOM YCTPOMCTBE MPEJIOKEHHON KOHCTPYKIUU.

C nenblo MccieqOBaHMS BcachiBaollero (axena ¢
OTPaHMYMBAIOMINM IIOTOKOM, OBDIa pa3paboTaHa U
coOpaHa JKcmepHMeHTanbHas ycraHoBka (Pumc.l), B
KOTOpOl peaiu30BaHa KOHLENLHUSA JABYXXOZOBOIO
BEHTUISILIMOHHOT'O YCTPOMCTBA C MOBOPOTHOM KaMepoid,
YTO MO3BOJIMJIO PEAIM30BaTh TEXHUYECKOE PELICHHUE,
IIpU  KOTOPOM BO3MOJKHO HCIOJB30BaHUE OJHOTO
noOyaurens (BeHTWIATOpa) paboTaromiero Kak Ha Bcac
Ul yAQJIEHWs BO3[yXa, TaK M OJHOBPEMEHHO Ha
rnogauy MIOTOKA BO31yXa, (dopmupyroLero
OTPaHUYUBAIOIIUN IOTOK BO3AYXa B KOAKCHaJIbHOM
BBITSDKHOM YCTPOKCTBE U COCTOSIILErO U3:

Huddysopa-orpanuanresns 1), Hapy>XHOTO

TpybompoBona (2) m BHyTpeHHero TpybompoBoma (3)
00pa3yronmx MeXTpyOHOE POCTPAHCTBO C TAPHUPOBAHHBIMU
OTBEPCTUSIMH JUISl 3aMEPOB CKOPOCTH BO3JYIIHOTO MOTOKA
(15), perynupyromero Hacaaka (4), KOHyCHBIX MIEPEXOIHHKOB
(5,6), xopmyca (7), moBOpoTHOU KaMepbl (8), coUICHEHHOH
BEHTHJISILIMOHHOM YCTaHOBKHU (9,10), perynsaropa
IPOM3BOOUTENHOCTH  BeHTHWIITOpoB  (11), a  Tamke
mudpoBoro anemometpa (12) ¢ TENECKOMUYESCKUAM IIYTIOM
(13) ycraHoBneHHBIX Ha omope (14) comTaHroit s
¢bukcalu IIyna, KOTOpas yCTaHaBIMBAeTCs Ha 3a/laHHOM
paccTosIHUM OT OCH BcachiBaromiero orBepeTus. (Puc. 3.)

Puc.3. [IpuanmnuanpHas cxema SKCIepUMEHTaTbHOM
YCTaHOBKU
Fig.3. Schematic diagram of the experimental installation

IIpuHimn NeHCTBHS 9KCIIEPUMEHTAIIBHOM
YCTaHOBKHM, B KOTOPOH pealu30BaHO TEXHUYECKOE
pelieHue, il KOTOPOH YCTAHOBJIEHO COOTHOLIEHHE
OTPaHUYMBAIOILETO " YAAISIOLETO IIOTOKa,
BBIpa)KEHHOE 3aBUCUMOCTHIO (1)
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QBl = ﬁ X QBZ (1)
rac:

Q » - pacxom Bo3myxa Ha (opMmupoBaHHe
OTPaHMYMBAIONIETO TIOTOKA, M°/d;

Q51 - pacxoj yanseMoro Bo3ayxa, M%/u;

B- cooTHomeHWEe pacXomoB IS (HOPMHUPOBAHUS
OTPaHWYMBAIOIIETO MTOTOKA U yJASIEMOTO MOTOKA, PH
9TOM [UIl YCTaHOBOK C OmHUM MOOyAWTEIEM
Qu<P<Qs mnst 3HaYCHUIl COOTHOIICHHS MOTOKOB
f=0,8-1 mpu KOTOPOM IIOCTUTAETCSI OTCYTCTBUEC
HEeraTHBHBIX ()aKTOPOB B3aMMOJCHCTBHA CTpPYH mpu
(OpMHPOBaHUM NPUTOYHOTO TOTOKA BO3AYyXa B BHIC
panuaibHOW  BEEpHOM  CTPyH  3aKilodaercss B
CJI/TyIOIIeM, BO3AYIIHBII IMOTOK BCAachIBaeTCS dYepes
BHYTpeHHIOIO TpyOy (3) Ha KOTOpoOil 3akperureH
Kpyrneiid - quddysop-orpanmuntens (1) mpm sToM,
BHYTPEHHHH  BO3ZYXOBOA  MEHBLIETO  AWaMeTpa
BCTAaBISIETCSI B HAPY)KHBII BO3AYXOBOZA OONBIIEro
JUuaMeTpa Tak, 4dTOOBl HApyXHBIH  BO3AYXOBOI
pacmonarajcst Ha  HEKOTOPOM  PAacCTOSHHUM  OT
muddy3opa, KOTOPHIH 3aKpeIuieH Ha BO3AYXOBOJE
MEHBILIETO auamerpa  o0Opasys Opu  3TOM
BO3/1yXOpaclpeAe/luTelIbHoe  ycTpoilcTBo.  BTopoit
MOTOK IPOXOJUT uepe3 MEXTpyOHOe NPOCTPaHCTBO,
oOpa3zoBaHHOEe BHYTpeHHeil TpyOod (3) u HapyXHOH
Tpy0doii (2).

Jnst  ompeneneHWs OCHOBHBIX — XapaKTEPHCTHK
BCAaCBHIBAIOIIETO TEYECHUsI OBUI IPOBEINCH KOMILIEKC
9KCTIEPUMEHTAIBHBIX UCCIIECIOBaHNH, 3aKITI0YaIOIIUICs
B YCTaHOBJICHHH 30HBI JICHCTBHS BCAaCHIBAIOIIETO
TEUCHHMS, OIIPEACIICHIH pacIpeAeiIeHs CKOpocTel Ha
Pa3INIHOM YJAJICHUHN OT BCACBIBAIOLICTO OTBEPCTUS, a
TaKXKe ONpe/IeIeHUH 0CEBOM CKOPOCTH MOTOKA

HBMepeHI/IH MPpOBOANINCE B KOHTPOJIBHBIX TOYKaX,
cepueil He MEeHee YeM M3 CEMH 3aMepOB, C Pa3HOCTHIO
MEXy pe3yIbTaTaMH B CEpUH OTIMYHOHN He OoJiee, ueM
Ha+-5 %, B oOparHOM ciy4dae cepHus 3aMepoOB
MIPOBOANIIACH TTOBTOPHO.

JoBeputenbHas BEpOSTHOCTh B COOTBETCTBUU C [5-
7] u [8]upurnmanace 0,95. O6paboTka pe3ymbTaToOB
9KCIIEPUMEHTa  NPOM3BOAMIACH  NPH  HOMOIIH
KOPPEIALHOHHOTO PErPECCHOHHOTO aHanu3a. CoriacHo
[9,10] mpu KOPPENSAIUOHHOM PETPECCHOHHOM aHAIN3E
Ui MOJTHO(AaKTOPHOTO JBYX(akTopHOTO
SKCIEepUMEHTa KOJINYECTBO cepHii OIIBITOB
IIPUHUMAJIOCh DPaBHBIM 4YeTbIpeM.Jls mpoBeneHHUs
9KCIIEPUMEHTa HCIIOJIb30BAJICS IIOJHBIN (haKTOPHBIN
oproroHansHeIi miax [10].

o pe3ysbTaTtam 9KCTIEPUMEHTAIIBHBIX
HCCIEeJOBAaHUI Ha pa3paboTaHHOM
9KCIIEPUMEHTAIbHOM  CTEH/AE, Ha  OCHOBaHHHU

PErpecCHOHHOrO aHANM3a, MOJYYeHA PEerpecCHOHHAst
3aBHCHMOCTH ~ OCEBOM  CKOPOCTH  JIOKQJIBHOT'O
BBITSDKHOTO  YCTPOMCTBAIIPEUIOKEHHOM KOHCTPYKIUK
OT 3aJaHHOTO PACCTOSHUS TIPH 3aJaHHOM Pacxoje
Bo3ayxa (2), aHamM3 KOTOPOW MMOKas3ajg yBEeIMICHHE
OCEBOM CKOpPOCTH TIO CpPaBHEHHIO C OOBIYHBIM (HE
aKTI/IBI/IpOBaHHBIM) JIOKAJIbHBIM BBITSKHBIM
YCTPOMCTBOM.
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Vo = 1,429 + (=0,518) x (0,01 X Q — 7,5) +
+(=0,146) x (0,2 X L — 5) (2)

rac:

Q - pacxox ynanseMoro Bo3ayxa, M3/

L - oceBoe paccTossHHE OT HCTOYHHKA BPEIHBIX
BBIZICTICHHUH, CM

Ha ocHOBaHMHM TIONyYeHHBIX JaHHBIX OBLTH
MOCTPOCHBI — CBOJIHBIC TPa(UKK 3aBUCHIMOCTH OCEBBIX
CKOpOCTEH OT YIaliCHHOCTH OT OCH BCACHIBAIOIIETO
OTBEPCTUS TPU PA3IUYHBIX 3HAUCHHUSX PACXOJOB
yIaJIsIeMOTO BO3yXa PHC 2.

10

Q= 1000 m3/u
Q= 500 M3/u
Q= 800 M3/u
Q= 700 m3/u
Q= 600 M3/u
Q= 500 M3/u
Q= 400 M3/y
Q= 300 M3/u
Q= 200 M3/u

k]

k]

b

Ocesast cropocTs, mic
"

5 10 15 20 25 30 35 40 45 50 55 60 65 70O 75 80

PaccTosHue 30 BCacHIBAKMIET 0TBEPCTIH, CM

Puc.4. I'paduk 3aBUCHMOCTH OCEBBIX CKOPOCTEit OT
YAaJICHHOCTH OT OCH BCACBIBAIOLIETO OTBEPCTHUS IIPU
3a/laHHbIX pacxonax Q (M3/q) Y1 paBHOM COOTHOIIECHUH
BCACBIBAIOILIEI0 U OTPAHUYNBAIOIICTO ITIOTOKOB
Fig.4. Graph of the dependence of axial velocities on the
distance from the axis of the suction opening at a given flow
rate Q (m3/h) and an equal ratio of suction and limiting flows

BbIBO/IbI

[lomydeHo SKCIEpUMEHTAIFHOE MOATBEPKICHHUE
YBEJIMYCHHUSI OCEBOM CKOPOCTH BCACBHIBAIOLIETO MOTOKA
OpU  HCHOJB30BAHMUHM  JIOKAIBHOTO  BBITSDKHOTO
YCTPOMCTBA NPEJJIOKEHHOW KOHCTPYKIMU B CPABHEHUH
C BBITSDKHBIM YCTPOWMCTBOM 0€3 OrpaHMYHMBAIOIIETO
MOTOKA MPU YCTAHOBJIEHHOM 3HAUY€HHH COOTHOLICHUS
pacxo/ioB P, YTO MOATBEPXKIAET IMPEIIOJIOKECHUS 00
yBenM4YeHUH 3()(PEKTUBHOCTH JIOKAITBHOTO BBITSHDKHOTO
YCTPOWCTBA aKTHBUPOBAHHOTO BEEPHOM CTpyei s
YBEIMYEHHUS TATbHOOOMHOCTH BcachIBaromero (akena

B OrPaHHYCHHOM MPOCTPAHCTBE B  YCIOBHSX
BBICOKOTEMIIEPATYPHOTO ~ BO3ACHCTBHS  yOAJISIEMBIX
ra3os.
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A METHOD TO INCREASE THE EFFICIENCY OF REMOVING HAZARDS FROM PLASMA
CUTTING POSTS
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Abstract: The article considers a way to increase the efficiency of localization and removal of hazards from plasma cutting posts,
and also proposes a design of a coaxial local exhaust device activated by a supply radial jet to remove hazards from plasma cutting
and welding posts. The use of this method of removing hazards helps to solve the problem of improving the quality of the
microclimate at plasma cutting stations with a wide range of processed metals of various thicknesses and chemical compositions.
To reduce the risks for the working staff due to the harmfulness of the substances released during the metal cutting process. It is
studied how the activation of local suction by a supply radial jet affects the increase in the axial velocity of the suction flow, and
the range of operation of the device at specified air flow rates and the range of effective suction characterized by axial velocity are
determined. The hypothesis of increasing the suction spectrum by creating a limiting plane to reduce the point drain during
operation of the exhaust device has been tested. The paper presents the results of experimental studies, the regression dependence
of the axial velocity depending on the distance from the suction coaxial exhaust device depending on the set air flow. It is
established that the exhaust device of the proposed design shows stable operating parameters over the entire range of specified flow
rates (there is no negative influence of suction and limiting flows) for a technical solution in which the ratio of limiting and
removing flow 3 = 1 is established.

Subject: methods for increasing the efficiency of localization and removal of hazards during plasma cutting of metals.

Materials and methods: the tasks were solved by experimental methods by processing data using statistical analysis methods
based on a device model obtained by physical modeling based on the obtained dependencies, which formulate methods for
calculating the aerodynamic and environmental - energy parameters of the resulting flow during the interaction of the plasma flow
with the suction spectrum and the radial activated jet and numerical modeling of the processes of air removal by a coaxial activated
supply a radial jet with a local exhaust device for removing harmful substances. Results: Based on the conducted experimental
study, regression dependences of axial velocities on the distance from the suction port at a given air flow rate were obtained for the
first time for a patented design of a local suction activated by a supply limiting radial jet.

Results: Based on the conducted experimental study, regression dependences of axial velocities on the distance from the suction
port at a given air flow rate were obtained for the first time for a patented design of a local suction activated by a supply limiting
radial jet.

Conclusions: as a result of the experiments carried out, a regressive dependence of the axial velocity on the distance from the
suction port was obtained, depending on the volume of the removed and supply air, which implements the principle of increasing
the efficiency of localization and removal of hazards from plasma cutting posts, using a device whose design is a coaxial local
exhaust device activated by a supply radial jet to remove hazards from plasma cutting posts and welding. According to the obtained
dependence, a graph of axial velocities for the device of the proposed design is obtained with an equal ratio of supply and exhaust
flows.

Key words: local suction, plasma cutting, suction torch, removal, local removal, plasma cutting.
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