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Tkauee M.IO., Owosckaa E.B., I'puwyxk M.IO. 3a0aua pazpabomku évico-
Ko3(hhekmusHvIx ¢ mouKku 3peHus Koauuecmea nompeodnaemoil IHepZun cucmem
A615emcsa AKmMyaibHOU HA COBPEMEHHOM Imane pa3eumus mexuuku. K maxum
cucmemam OMHOCUMCA Y3esl De3/10NACHHO20 eHMUNAMOPA 0N I6AKYaAUUU 2a-
30NbL71€6bIX 6bIOPOCOB U3 NPOMBIUIEHHBIX AZPE2amo8, PACKPblImue YHUGEPCAlIbHO-
cmu npuUMeHeHUus KOMmopozo cOCmagulo yeib ucciedosanus. B xooe namenmmuozo
noucka eviaenensvt 0k010 80 pewienuil, peanuzylOuux 6eHMUNAYUIO 8 MEMANIYP-
euu. Llenv pabomovr 0ocmuznyma 3a cuem conocmagumenbH0O20 AHAIU3A U38ECH-
HbIX peuleHuil, 6blA6IeHUA UX HeOOCIMAMKOE8 U Pe3ybmamoé Npo8eOeHHbIX UC-
NbIMAaHUIL NPedazaemozo ycmpoiucmea 6 1adopamopuu Yu3nuecKkozo mooeaupo-
6aHuUs.

Kntoueswie cnosa: obopyooeanue, acnupayus, 6eHmMuiamop, Koeui, KUcio-
POOHDBLIL KOHBEpmMED, 0y208a5 CIMAIENIAGUIbHAA NeYb, NPOKAMHbLIL CHAH.

In terms of the amount of consumed energy the task of design of high-
efficient systems is relevant at the present stage of the technics development. Such
systems include a bladeless fan assembly for the evacuation of gas-dust emissions
from industrial units, the disclosure of the universality of application of it was the
purpose of the study. During of the patent search about 80 solutions have been
identified that realize ventilation in metallurgy. The purpose of the work was
achieved due to a comparative analysis of known solutions, the identification of
their flaws and the results of carried out tests of the proposed device in the labora-
tory of physical modeling.

Keywords: equipment, aspiration, fan, ladle, oxygen converter, arc steelmak-
ing furnace, rolling mill.

Beeoenue. Ha coBpeMeHHOM 3Tare pa3BUTHS MPOMBIIIJIEHHOE MTPOU3BOICTBO
XapaKTepu3yeTcsl Hapsay C IPOYUM MHTEHCU(DUKALMEeH TEXHOJOTHUYECKUX MPOIIECCOB
M, KaKk CJIeJICTBME pabOTOW MalllMH M MEXaHU3MOB Ha Ipejere CBOMX MPOEKTHBIX
BO3MOXHOCTeH. [locTosIHHO yx)ecTouaroTcsi TpeOOBaHMS K CAaHUTAPHBIM HOpMaM, pe-
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IJIAMEHTUPYIOUIMM COCTOSIHME IpocTpaHcTBa pabouero mecta [1]. [Toatomy 3amaum
CO3/1aHUsl YHUBEPCAIBHBIX, SHEProd(h(HEKTHBHBIX CUCTEM, O0ECTICUNBAIOIIUX IBaKya-
IIUIO Ta30MbLUIEBBIX BEIOPOCOB U3 arperaros, CleayeT MPU3HaTh aKTyaIbHBIMHU.

Ienvro HACTOAIIETO UCC1€006AHUA SBISETCS PACKPBITHE YHUBEPCATHHOCTH B
NPUMEHEHUHU y3/1a 0e3J0MacTHOrO BEHTWIISATOPA ISl 9BaKyallUd Ta30IMbUICBBIX BBI-
OpOCOB M3 IPOMBIIICHHBIX arperaTtoB [2] B yCIIOBUSX METaJUTyPrUu.

Mamepuan u memoost. B xone HaCTOSAIIETO WCCIIEOBAHUS MPUMEHSICS Ta-
TEHTHBI TIOMCK HM3BECTHBIX AHAJIOTOB, PEATM3YIOIIUX BEHTUWISAIHMIO pabOunX MeECT,
PaCITOJIOKEHHBIX BOJIM3W UCTOYHHKOB 3arps3HEHU (BHIOPOCOB), M MOCIEAYIOIIEE HX
CpaBHeHHE ¢ penieHueM [2], pa3pabOTaHHOTO C UCIOJIb30BaHUEM (PHU3UYECKOTO MO-
nenvpoBanus [3]. B Tabnuie npencraBieHbl HaiiICHHBIE PEIICHUs B TaHHOW 00J1acTH
npy momolu 06a3 naHHbIX EBpornelckoro maTeHTHOrO BEJOMCTBA MO CIIEIYIONIUM
KJIaccaM MexayHapoaHo# matenTHo# knaccudukamuu (MIIK): F 24 F 7/04, B 08 B

15/00, 15/02, F 27 D 17/00, C 21 C 5/28, 5/32, 5/34, 5/38, 5/40.

Tabmuia — YcrpoiicTBa, CUCTEMBI M CITIOCOOBI, peaTM3yIOIIHe SBaKyaIHio
ra30IbLUIEBBIX BEIOPOCOB OT METAJLUTYPTHYECKHX arperaToB

E;gg;légg Ha3Banue b H:'T:‘Hm’ 3asBUTENH

Method and apparatus for cooling the ex- US 3799763 Pennsylvania Engineering

A haust gas system of metallurgical vessels Corporation

?:; Y CTpOUCTBO U OTBOJA Ta30B U3 DIICK- JIHeTIponeTpOBCKHiA Opjie-

% TPOCTAJICTIIIaBUJIbHBIX neuen SU 986935 Ha prILOBOFO KpaCHOFO

= 3HaMEHU MeTaJlIypIu-

S YyeCKUU UH-T

s Furnace hood GB 1251629 -

5 Hotto a fumée pour foure électriques LU 39238 Gesellschaft der Ludw.

cEi ouverts Roll’schen Eisenwerke AG

ot Dispositif pour I’évacuation des fumées LU 39748 Gesellschaft der Ludw.

g dans des fours électriques Roll’schen Eisenwerke AG

gf BErmsnkHOe yCTpOHCTBO JUIA SMEKTPOCTA- | o7 87856 | H.T. Beryn, ®.E. Illtemep

L JeTUIaBUIIbHBIX MeYel

. YeTpoleTBO 1 0TBOAA T'a30B OT JJIEK- SU 367155 I'oc. mpoeKTHBIN UH-T
TPOAYTOBBIX MEYei «CaHTeXIpoeKT

o Method of refining an iron base melt US 3970446 Unlgec()irsgizisoiteel

]

% Method of recovering off-gas and gas Chemical Construction

= probe apparatus therefor US 3186831 Corporation

g Method for eliminating nose-skulls from United States Steel

= steelmaking vessels US 3960546 Corporation

E( Basic oxygen steel furnace and process US 4040819 Gerald L. Rounds

2 Ab§aqge1nr1chtung zum abs.augen von VOEST ALPINE IND

5 emissionen B werkshallen sowie verfahren | AT 411876 ANLAGEN

3 zum bau einer solchen absaugeinrichtung

a Ein gemeinsamer Abhitzekessel fuer DE 1063191 WAAGNER BIRO AG
mehrere Konverter VOEST AG
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[Iponomkenue Ta0IUIIbI

Hcrounuk Hazpanme Ne naTeHrTa, p—
BBIOPOCOB a. C.
L B 5er.fectior‘1nement§ a la' fabrication de FR 563031 NITROGEN CORP
= '3 g | lacier et a la fixation de 1'azote
S Z Q| Inrichting voor het opvangen van
o 3 E rookgassen en andere gassen, die uit een | LU77842 -
convertor VRIJ-KOMEN
Integrated movable smoke collection sys- CN WUXI XINGYUN ENVI-
tem 202984247 RONMENTAL PROT
EQUIPMENT CO LTD
Abzugshaube VOEST ALPINE
LU79125A1 MONTAN AG
BeHTWISIIIMOHHOE BBITSHKHOE YCTPOHUCTBO
= Ul yAaaJeHus Ta3oB OT mepememaeMsix | SU 129807 JI.®. boukoB u 1p.
g KOBIIEH ¢ paciyiaBJIC€HHBIM METAJLIIOM
™ [IpucniocoOnenus il yjaieHus: BpeaHbIX
« ra3zoB Ipu py4yHo# paznuBke metauioB U3 | SU 10115 | A.W. Mupen-NUmmenenkuit
KOBIIa
YerpoicTBO Ui yAaJleHWsl IIUTaKa U3 SU 665196 BHUIIN gepmeTsnepro-
KOBIIIA OYHCTKA
VYcTpolicTBO IS yaaneHusl Ta30BbIX BhI- BocTtouno-Kazaxcranckuit
IeJICHU SU 1313542 | MammHOCTPOUTENIbHBIN 3a-
Boa uM. 50-netuss CCCP
YCTpoicTBO 111 BBITSDKHOM BEHTUJISLIMA BHUWMU oxpansl Tpyna
paboueld KJIeTH MPOKATHOTO CTaHa SU 910236 BIICIIC
VYcraHoBka Ui ynalieHWs MbUIA W Tapa BHUWMU oxpanbl Tpyaa u
- OT KJIETEeH MPOKAaTHBIX CTAHOB SU 888364 TEXHHUKHU 0€3011aCHOCTU
S YEPHOI MeTaJuTypruu
,: Crnioco6 ynaneHus NMbUIM U raza oT pado- BHWMU oxpansl Tpyaa u
E YUX KJIETEH JIMCTONPOKATHBIX CTAHOB SU 1421434 TEXHHUKHU 0€3011aCHOCTH
§ YEPHOI MeTaJuTypruu
2 YCeTpoHcTBO ISl yHaleHHUs] BPEIHOCTEN SU 1514429 BHUIIN yepmersHepro-
= OT UCTOYHHUKA UX BBLICIICHUS OYHUCTKA
< YceraHoBka Juisl yAalleHUs IIbUIM U Iapa BHUWMU oxpansel Tpyna u
OT KJIETEeH MPOKATHBIX CTAaHOB TEXHHUKHU 0€30MacHOCTH
SU 1614867 YEPHON METAIUTypIrUy U
YpamnHeprouepmer

K 1-if rpymnme Takke OTHOCSTCS CleIyIOlllue aBTOPCKHE cBHUieTelbcTBa SU

425036, 440545, 447187, 419704, 372273, 398625, 419703, 668727, 685366,
619224, 663452, 687339, 691218, 549894, 835745, 915983, 799841, 1177636,
756168, 797809, 1254270, 1191128, 1224528, 1212635, 1210921, 1212634,
1458033; US 2684392, 3021376, 3555163; matent RU 2105933. Ko 2-ii rpynne —
US 2598393, 1866824, 2902358, 3134835, 3057616, 3236630, 3170017, 3002739,
2847206, 2886308, 2862701, 3357820, 3854932, 3314781. K 3-ii rpymnme —
US 2693749.

Jns ypnaneHus mapoB METAJUIOB NPU BAKYyMHOW IUIaBKE CTaJIel M CIUIABOB,

ABaKyalluu TMbUIETa30BbIX BHIOPOCOB OT METaUTyPrUYeCKUX arperatoB MOJ0OHOTO
Thna u3BecTHhl ycrporictBa SU 554013, 1417945, 1537334, 1660776; US 2781260.
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[Ipu paboTe ¢ MBUIAIIMMH MaTepuajaMd MOTYT HCIIOJIb30BATHCS aCHUpPAIIMOHHBIE
ykpbitus SU 1692689, CN 202984245.

Pezynomameot uccnedosanusn. MHorooOpasue BbIIIENPUBEACHHBIX YCTPOKUCTB
CBUJIETEIIBCTBYET O MIOBCEMECTHBIX MTOCTOSTHHBIX MOTBITKAX PENTUTh 3a/1a9y BEHTHIIS-
MU paboYMX 30H HA MPEANPHUATHSX TOPHO-METAILTYPrHYEeCKOr0 KOMILIEKCa, KOTO-
phI€ B LIEJIOM HE MOTYT YCTPAHUTh BCEX HEJOCTATKOB U3BECTHHIX aHAJIOTOB.

C To4YKM 3peHust aBTOPOB 3Ta 3a7a4a MOXKET ObITh pellleHa MPU UCTIOJIb30BaHUH
YHUBEpCAJIBHOI0 y37a 6e31omnacTHoro BeHTussitopa [2]. OcoOeHHOCThIO MPUHIUIIA
€ro JelCTBUS SBIISICTCS MCIOIb30BaHue dddekTa TopHaIo (cMepya) U PU3HIECKOTO
sieHus 3¢dexra Koanma, uro mo3BoiseT 3¢pHEeKTUBHO BECTH yAaJICHUE 3arps3He-
HUM OT MCTOYHHKA WX oOpa3oBaHus. B maboparopuu pusznyueckoro MoaeaupoBaHUs
Kadenpsl «MexaHnuecKoe 000pya0BaHUE 3aBOJAOB YEPHOM METAJUTYPIHHU UM. Mpod.
Cenyma B.A.» I'OY BIIO «/loHeukuii HalMOHAIBHBIA TEXHUYECKUN YHUBEPCUTET
YCHEIIHO OB MPOBEAEH psAl SKCIEPUMEHTAIBHBIX HCCIEIOBAaHUN BO3MOXKHOCTHU
MIPUMEHEHUS TaHHON CHCTEMBI B YCIIOBUSAX MPOU3BOJICTB IO MepepadoTKe MeTalIco-
JepKalux OTX0A0B [4], a Takke B YCIOBHUSX 3albUIEHHOCTH U 3ara30BaHHOCTH TJTy-
OOKHX KapbepoB, pabOTAIONIUX B HEOJAroNMpUSITHBIX METEOPOJOTHYECKUX YCIOBHU-
ax [5]. Droit cucteMoit MOTYT Takke 000pyAOBaThCS IOCTHI CBAPKH, MANKU U APyTHE
MecTa, paboTa Ha KOTOPHIX COMpsDKeHa ¢ 00pa30BaHUEM BPEIHBIX JIS 3I0POBbS 4e-
JIOBEKA Ia30B U B3BECEH.

Buioowvt. Takum 00pa3oM, MpoBeeHHBIE 3a TMOCIEIHUE TOAbl SKCIIEPUMEH-
TaJbHbIE UCCIIEIOBAHUS TTOATBEPKIAIOT YHUBEPCATLHOCTh UCIIONh30BaHUS y371a 0e3-
JIOTIACTHOT'O BEHTHJIATOPA JJIS dBaKyalldd Ta30MbLIEBBIX BRIOPOCOB M3 MPOMBIIILICH-
HBIX arperaTtoB Pa3JIMYHBIX OTpaciiell MPOMBINIIEHHOCTH. AKTYaIbHOCTb MPOOJIEMbI
U JIOCTaTOYHO BBICOKAS CTEINEHb €€ Hepa3pelIeHHOCTH IMOATBEP)KIACTCS BBISBIICH-
HBIM 00bEMOM TEXHUYECKHUX CPEJICTB B 3TOM 00JIACTH, UMEIOIINUX PsJ HEJOCTATKOB U
XapaKTepU3YIOIIMXCS OTPaHUYEHHOCTHIO B TPUMEHEHUH.
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