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Pabora mocBsIeHa TEXHOJOTUU MPOEKTUPOBAHHS
LHEHTPOOEIKHBIX IbLICYJIOBUTENEH Ha
AKCIIEPUMEHTAIbHON YCTaHOBKE JUIs

napauIeIbHbIX CPaBHUTEJIBHBIX  HCIIBITAHUN
LIMKIOHOB. B Hacrosmiee BpemMs HET €IUHOIO
KpUTepHst s BbIOOpa ONTHUMAIbHOM  (HOpMBI
IIUKJIOHOB, OJIHAKO B Hamboiee COBPEMEHHbIX
KOHCTPYKLUSAX BCE 4YeTue MPOSABIIAETCS TEHICHLUSA
pa3BUTUA KOHYCHOM

dopmoii

3¢ (HEKTHUBHOCTBIO CYIIECTBYIOT WM3BECTHBIE CBSI3H,

9acTH. Mexny

reOMETPUYECKON LUKIOHA U €ro

KOTOpBIE IPOSIBIISIOTCS gyepes
a’pOIMHAMUKY BO3HHMKAIOIUX B
anmapare. B HacTosiem uccine0BaHUM BBISIBIECHBI
U M3YYEHBl CBSI3U KOHCTPYKTMBHBIX IapaMeTpOB

OUKJIIOHHBIX amIapaToB € UX a3pOJAUMHAMUYCCKUMU

CJI0KHYIO
TECUCHUH,

XapaKTEepUCTUKAMHU u 3¢ (HEKTUBHOCTHIO

MbUICYJIABJIMBAHUA.

KuroueBble ci10Ba: IUKIOHHBIN ammapar, BUXpe-
Bbl€ TEUEHUS, T'UAPABIMYECKOE CONPOTHUBIICHUE,
3¢ (}EeKTUBHOCTh MbUICYIABIMBaHUS, MOJAEIUPOBa-
HUE

Beenenue. 3agaum  pa3BUTUS IIPOMU3BOJICTBA,
3alUTBl OKPY)KAIOIIEH Cpeasl UM PalUOHAIBHOTO
UCIIOJIb30BaHUs IIPUPOJHBIX PECYPCOB 4YacTO OKa-
3BIBAIOTCSI TECHO CBSI3aHHBIMU C MTPOOJIEMON pasje-
JEHUsl Ta30NbUIECOAEpkKAIUX IOTOKOB. Bcenen-
CTBHE 3TOr0 BO3HUKAET HEOOXOIMMOCTb B CO3[a-
HUU BBICOKOTIPOU3BOAUTENBHBIX amMaparoB JJis
nbUIeynaBiIuBaHus. D(PPEKTUBHOCTh Ta300UHCTKU
B COBPEMEHHBIX LHMKIOHAX, KaK MpaBWJIO, HE Tpe-
BbIaeT 85-92 %, nosaToMy BeCbMa aKTyaJIbHbI UC-
CJIEOBAHMsI, HAIIPABJIEHHBIE HA IIOUCK METOJOB U
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The work is devoted to design technology of

centrifugal dust collectors using an experimental
installation for cyclone parallel comparative
tests. Currently, there is no single criterion for
choosing the optimal form of cyclone, but in the
most modern construction, the tendency of de-
velopment of its cone part is becoming clearer.
Between the geometric shape of the cyclones
and their effectiveness, there are a number of
connections, which appear through the complex
aerodynamics of the flows in the apparatus. The
identification and study of the relationship be-
tween the design parameters of cyclone appa-
ratus with their aerodynamic characteristics and
effective dust collection is the subject of this
study.

Keyword: cyclone apparatus, vortex flow, hy-
draulic resistance, efficiency, dust collection,
modeling

Introduction. Tasks of production develop-
ment, environmental protection and rational use
of natural resources are often closely related to
the problem of separation of gas-and-dust-
containing flows. As a result, there is a need to
create high-performance devices for dust collec-
tion. The efficiency of gas cleaning in modern
cyclones, as a rule, does not exceed 85-92 %, so
very relevant are the researches aimed at finding
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Croco0O0B MOBBIIIEHUS YPPEKTUBHOCTH IbLICYIAB-
JUBaHUS MEpBOU CTymeHu o4ucTku. [lpu ymydmie-
HUU KauecTBa MpEeABAPUTEIbHOW OYHCTKH CTAaHO-
BUTCSI Oosnee 3¢dekTuBHON paboTa TKaHEBBIX
GbuabTPOB (T. €. OKOHYATEIbHAS JOOYHCTKA Ta30B).

Ha xadenpe «be3omacHOCTh KU3HEACATEIBHO-
CTH M 3almTa OKpyXarwlled cpens» JloHCKOro
rOCyJapCTBEHHOIO TEXHUYECKOI'O YHHUBEPCUTETA
Benercss HUP no uccnenoBanuio a’poguHaMuye-
CKHX XapakTepucTuk U 3(P(HEKTUBHOCTH TbLie-
yAaBIMBAaHUS LHUKJIOHHBIX allapaToB pa3InYyHOM
dopmer  [1-3]. Tlomydens  mareHThl  P®
No 2506880 «IIputeynaBnuBatenby» U Ne 2557741
«YcTaHOBKa ISl TbUICYJABIUMBaHUA». B ykaszaH-
HBIX pa3paboTKax NpeIIoKEHbl IbUICyIaBINBa-
T€Ib C OOpaTHbIM KOHYCOM U PErylIHpyeMbIMU
KOHCTPYKTUBHBIMHU I1apaMeTpaMu, a TaKXke ycra-
HOBKA, ITO3BOJIAIONIAs TMAapaUIeIbHO U 3(P(HEKTUB-
HO HCCIIEZIOBAaTh a’dpOAMHAMUYECKHUE MPOILECCHl U
NbUICOCAXKICHUE BHYTPU IEHTPOOESKHBIX ammapa-
TOB pa3HOU KOHCTpYyKUUHU [4-5].

OcHoBHas ujaes uccjienopanus. Muesa 3axio-
4aeTcs B TMOUCKE PalMOHAIBHOW (OPMBI IIEHTPO-
OEKHOro MbUIEYJOBUTENST (OHA MOXET OBbITh,
HarpuMep, KOHYCHOM, a HEe IUJIUHIPUYECCKON) U
ONpEETICHUN ONTUMAJIbHBIX PEryIHPYEMbIX KOH-
CTPYKTHBHBIX TapameTpoB ammaparoB. Oba yka-
3aHHBIX (aKTOpa OJDKHBI CIOCOOCTBOBATH IIO-
BBINICHUIO 9()PEKTUBHOCTU THIICYIABIUBAHUS U
CHUKCHUIO DJHEPrOEMKOCTH OYUCTKH C YYETOM
CBOMCTB M XapaKTEPUCTHUK MbIJIEBO3IYIIHON cpe-
JTBI.

ITocranoBka 3amayu. Ha moBepXHOCTSAX LHK-
JIOHOB HEUWIMHJPUYECKON (popmbl (I1apoBbIE, KO-
HU4YecKkue (GopMbl, peibedHble MOBEPXHOCTH C OT-
PBIBHBIMU TE€UYEHMSIMH) BO3HUKAET BHXpeBas opra-
HU3aus (a Takxke camoopranusanus). OHa 1o3Bo-
JSIeT CYIIECTBEHHO TMOBBICUTH 3(PPEKTUBHOCTD
IIPOLIECCOB, CHU3WUTH a’POJAMHAMUYECKOE COMPO-
TUBJICHUE U TMPEAJIOKUTh HOBBIE TEXHUYECKUE pe-
IIEHUs] YCTAaHOBOK M ammaparoB. MccrnenoBanue
3TOTO SIBIEHUS — OJIHO U3 aKTYyaJIbHBIX HaIpaBJie-
HUWA TUAPOJWHAMUKH W TEIIOPU3WKU. Takxke 3a-
CIIY)KUBAIOT YIIOMHUHAHUS KOHCTPYKTHBHBIE pelIe-
HUSl B LEHTPOOEKHBIX ammnapaTax, M03BOJISIOLINE
MOBBICUTh TYpOYJIM3alMIO MPOIECCOB Cenapaliu

methods and ways to improve the efficiency of
dust collection of the first stage of purification.
With the improvement of pretreatment quality,
the operation of fabric filters (i.e. final gas after-
treatment) becomes more efficient.

At the Department of "Life Safety and Envi-
ronmental Protection” of the Don State Tech-
nical University, the research is being conducted
on studying of aerodynamic characteristics and
efficiency of dust collection of cyclonic devices
of various shapes [1-3]. The patents of the Rus-
sian Federation No. 2506880 "Dust collector"
and No. 2557741 "Dust collection installation”
were received. In these studies, a dust collector
with an inverted cone and adjustable design pa-
rameters is proposed, as well as an installation
that allows parallel and effective investigation
of aerodynamic processes and dust laying inside
centrifugal devices of different design [4-5].

The main idea of the study. The idea is to
find a rational form of centrifugal dust collector
(it can be, for example, conical, not cylindrical)
and to determine the optimal adjustable design
parameters of the devices. Both of these factors
should contribute to increasing the efficiency of
dust collection and reduce the energy consump-
tion of cleaning, taking into account the proper-
ties and characteristics of the dusty environ-
ment.

Problem statement. On the surfaces of cy-
clones of non-cylindrical forms (spherical, coni-
cal, relief surfaces with separated flows), there
is a vortex organization (as well as self-
organization). It allows to significantly increase
the efficiency of processes, reduce aerodynamic
resistance and to offer new technical installa-
tions and apparatuses. The study of this phe-
nomenon is one of the topical directions of hy-
drodynamics and thermophysics. Also notewor-
thy are the constructive solutions in centrifugal
apparatuses, which allows increasing turbuliza-
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IBUIM 33 CUET OpraHu3allMy HalpaBJICHUS TEUCHUS
MBUICBO3AYUIHBIX TOTOKOB (HampuMep, UKIOHBI
CO BCTPEUHBIMH 3aKPYUMBAIOLUTUMUCS IOTOKAMHU).

Takum o00pa3oM, BBIOOp ammapaToB OUYUCTKU
JOJI’KEH OCHOBBIBATHCSI HA MCIIOJIB30BAHUU BUXpe-
BBIX TYpOYJICHTHBIX IMOTOKOB, MHTCHCH(PHUIHPYIO-
MIMX CeMapauio NbUIM. B 3TOM 1utane moaxonasiias
KOHCTPYKIUSI — LUKIOHBI C PAa3BUTOM KOHYCHOM
YacThl0, HM3MEHEHHBIM BHYTPEHHUM HpOQuieM
CTEHOK U PEryJIUpyEeMbIMH KOHCTPYKTUBHBIMH Ta-
pameTpamMu JJsl JOCTHXKEHHS MaKCUMaJbHOU 3(-
(EeKTUBHOCTH.

B uccrnenoBanusix, mocBAMIEHHBIX pa3paboTKe U
COBEPILICHCTBOBAHUIO I[EHTPOOEKHBIX IHUICOYH-
CTHTENEH, HE TPEACTABICHB MOJEIN CTPYKTYpO-
oOpa3oBaHus jaucniepcHOW (a3pl B ammaparax.
Kpome TOro, orcyTcTBYIOT JaHHBIE O HapauIeib-
HBIX CPAaBHHUTENBHBIX HCIBITAHUSIX HOBOTO IIbLIe-
yIOBUTENA C HM3BECTHBIMU ammaparamu. He pac-
CMaTpPHUBAIOTCSI BOMIPOCHI, CBSA3aHHBIE C IKCILTyaTa-
1uel IbIICYJIOBUTENS B YCIOBUSAX POU3BOCTBA, B
pe3yNbTaTe Yero peajibHble XapaKTEPUCTUKH arlma-
paTa 3HaUMTENbHO YCTYMNAIOT MOKa3aTeisM, MOIy-
YEHHBIM B JIA00OPATOPHBIX YCIOBHSIX.

Hoctmxenne nenu paboTel TpeOyeT peleHus
CJIeIYIOLIUX 3a/ay.

1. Ha ocHOBe aHaiM3a U3BECTHBIX KOHCTPYK-
Ui IUKIIOHOB pa3paboTark MbUIEYITOBUTENb C 00-
paTHBIM KOHYCOM M KOHCTPYKTUBHBIMH IapameT-
paMH, KOTOpbI€ MOTYT PEryiupoBaThcs B 3aBUCH-
MOCTH OT CBOWMCTB IBUIM U XapaKTEPHCTUK IIbLIE-

BO3YIIHOM cpeasl (puc. 1) [5].

tion of the processes for dust separation due to
the direction of flow of dust-air streams (e.g.
cyclones with opposing swirling flows).

Thus, the choice of cleaning devices should be
based on the use of vortex turbulent flows that
intensify dust separation. In this regard, a suita-
ble design is cyclones with a developed cone
part, changed internal profile of the walls and
adjustable design parameters to achieve maxi-
mum efficiency.

In researches devoted to the development and
improvement of centrifugal dust cleaners, mod-
els of structure formation of the dispersed phase
in the apparatus are not presented. In addition,
there are no data on parallel comparative tests of
the new dust collector with the known devices.
Issues related to the operation of the dust collec-
tor in production conditions are not considered,
as a result of which the actual characteristics of
the device are significantly inferior to those ob-
tained in the laboratory.

Achieving the goal of the work requires the
following tasks.

1. On the basis of the analysis of the known
designs of cyclones to develop a dust collector
with an inverted cone and design parameters
which can be regulated depending on dust prop-
erties and characteristics of dusty environment

(Fig. 1) [5].

http://bps-journal.
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a)

0)

Puc. 1. YcraHoBka jy1st IbUIeYIaBIMBaHUS (a) ¥ IUKIOH ¢ oOpaTtHbIM KoHycoM «11OK-200-300» (6)

Fig. 1. Installation for dust collection (a) and the cyclone with an inverted cone "TSOK-200-300" (b)

2. IlpoBectn MopenUpOBaHUE U IKCIIEPHUMEH-
TaJbHO HCCIENO0BaTh APPEKTUBHOCTH MbLICYIO-
BUTENSI C OOPaTHBIM KOHYCOM U PeryilupyeMbIMU
KOHCTPYKTUBHBIMHM TapaMeTpaMH Ha MOJIyNpo-
MBILIUIEHHOM  3KCIIEPUMEHTAJbHOW  yCTaHOBKE
(cm. puc. 1) 1 BBIIBUTH 3aKOHOMEPHOCTHU IpoOlLieC-
ca MbLIEYIaBIMBaHUs HAa OCHOBE a’poJMHAMMYeE-
CKOM CTPYKTYpBI ra30BOT0 MOTOKa [6—8].

3. 3axelicTBOBaTh MOIYNb Ta30JUHAMHYECKO-
ro aHaiu3a, WHTETPUPOBAHHBI B COBPEMEHHOE
BBICOKOTIPOM3BOJUTENILHOE IPOrpaMMHOE obec-
neueHue. C y4eToM MOITy4YEHHBIX JaHHBIX pa3pa-
060TaThb METONMKY pacyeTa 3PPEKTUBHOCTH MPO-
1ecca NbUICYIaBIMBaHUs B ammaparax ¢ oopar-
HBIM KOHYCOM M PETYJIHPYEMBIMH KOHCTPYKTHB-
HBIMH [TapaMeTpaMHu.

Pe3yabTarbl 3KCIEPUMEHTAJBHBIX HCCJIEN0-
Banmnii. Co3/laHa HOBass KOHCTPYKIHS IIUKJIOHHOIO
anmnapara, B KOTOPOH IPEIyCMOTPEHa BO3MOXK-
HOCTb PEryJIMpOBaHUSl KOHCTPYKTHBHBIX MapaMmer-
POB LIMKJIOHA B 3aBUCHUMOCTH OT CBOMCTB M Xapak-
TEPUCTHK TBUIEBO3AYIIHOW cpenbl (mareHT PO
Ne 2506880 «ITbuteynaBauBatensy) [4].

B nukmnone ¢ o6paraeiMm koHycom («L]OK-
200-300») 3a cueT KOHYCHOTO MPOQIIIS UCTIOTb3Y-
eTcs yBEIMUYCHHAs [IEHTPOOeXKHas CHiIa, JIEHCTBY-

2. To conduct modeling and experimentally
investigate the efficiency of the dust collector
with an inverted cone and adjustable design pa-
rameters on a semi-industrial experimental in-
stallation (see Fig. 1) and to reveal regularities
of dust collection process on the basis of aero-
dynamic structure of gas flow [6-8].

3. To use gas-dynamic analysis module, inte-
grated into the state-of-the-art high-performance
software. Taking into account the obtained data,
to develop a methodology for calculating the
efficiency of the dust collection process in de-
vices with an inverted cone and adjustable de-
sign parameters.

Experimental studies results. A new struc-
ture of the cyclone apparatus has been created,
which provides the possibility of regulating the
constructive parameters of the cyclone depend-
ing on the properties and characteristics of dust-
air environment (RF patent No. 2506880 "Dust
collector™) [4].

In the cyclone with an inverted cone
("TSOK-200-300") due to the cone profile, we

Chttprrbps-journatrul s
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I0Ias Ha TBUICBYI0 YaCTUIly HA TMEPBBIX BUTKAX
BpaileHusi. Bo3MOXXHOCTh peryaupoBaHusi iyou-
HBl TOTPYKEHUS BBIXJIOIHOTO Marpyoka B TEJO
[UKJIOHA TO3BOJISIET YMEHBIIUTD BBIHOC MBUIA BTO-
PUYHBIMH BHXPEBBIMU TEUEHUSIMU Bo3lyxa. Pery-
JUPOBAaHUE COOTHOIIEHUS o0bema paboueil yacTu
u Oynkepa «L{OK-200-300» Brnusier Ha a’dpoauHa-
MHKY amnmapara M cernapaiuio, 4To Mo3BoyseT 0o-
nee 3(G(GEKTUBHO YIABIUBATh MbUIb PAa3HOW JHC-
MEPCHOCTH U MJIOTHOCTH.

B naGopaTopHBIX ycIOBUAX HPOBEIEHBI CpaB-
HUTEJIbHBIE SKCIEPUMEHTAIbHBIE HCCIEA0BAHUS
HA MaJlOpa3MEpPHBIX MBUICYIOBUTENAX. YCTaHOB-
JeHa CBA3b MEXAY T'€OMETPUYECKHUMH IapameT-
pamMH IMKJIOHHBIX amnmaparoB pa3HoW (GopMBI U
3¢ (deKTHBHOCTBIO TbUICYIaBIuBanus. [lokazaHo,
YTO y LMKJIOHOB ¢ 0OpaTHbIM KoHycoM («IIOK-
200-300») 3¢ ¢heKTHBHOCT YIIABIWBAHHS ITHUIH
BBIIIIE, YeM Y LUIUHIAPUYECKUX
Haiinensl onTuManbHble KOHCTPYKTHBHBIC Mapa-
meTpsl  «{OK-200-300» (rnybuHa morpyXKeHus
BBIXJIOITHOTO TMAaTpyOKa M COOTHOIICHHE OObEMOB

arraparos.

paboueil yacTu HUKIOHA U OyHKepa), MOBbBILIAIO-
[I1e CTENEeHb MbUICOYUCTKH [9—11].

Mausbie pa3zMepsl IEHTPOOSKHBIX annapaToB, C
OJTHOI CTOPOHBI, YaCTUYHO NPUBOAMIN K HEKOP-
PEKTHOCTH M3MEPEHUN B COOTBETCTBUHU C Tpedo-
BanusiMu ['OCT 12.3.018-79 «Cucrema crannap-
toB OezonacHoctu Tpyaa (CCBT). Cucremsl BeH-
TUJSILUOHHBIE. MeTolbl a’pOAMHAMMYECKUX HC-
neiTanuiiy. C apyroil cTopoHsl, paboTa Ha ycTa-
HOBKE TpeOoBajia TPYJOEMKOr0 MOHTaxa, T. K.
cOOpHO-pa3beMHBIE COEIMHEHHUs IpHU IepeycTa-
HOBKE IIMKJIIOHOB He o0OecneuuBalli TepMeTHd-
HOCTb KOHCTPYKLIMH.

B 5100t cBs3u OblIa Mpou3BeneHa MOJAEpPHHU3A-
nus JlaboparopHoil yctaHoBku (cM. puc. 1). Ee
U3MEHEHHAs] TEXHOJOTHYECKAsl CXEMa BKJIOYAET
JIBa MCCJIEyEMbIX LIMKJIOHHBIX alapara c JAaT4u-
KaMHU U BBICOKOTOYHBIMH HU3MEPUTENIbHBIMU TPH-
6opamu. CpaBHUTEIBHBIM HCIBITAaHUSM TeENepb
MOTYT OBITh TOJBEPIHYTHI
MIPOMBIIIIJIEHHBIE 00pa3Ibl IEHTPOOCIKHBIX ITUK-
noHoB (Hanpumep, «IIH-15y-300» u «1OK-200-
300»). Kpome Toro, B pacnopsikeHUM KOJIJIEKTHBA
aBTOPOB HMMEETCSI BBICOKOTOUHBIN COBPEMEHHBIN

IMMOJIHOPa3MEPHEIC

use an increased centrifugal force acting on dust
particle in the first turns of rotation. The ability
to control the depth of the exhaust pipe to the
cyclone body reduces the discharge of secondary
vortex air currents. Regulation of the volume
ratio of the working part and the hopper of
"TSOK -200-300" affects the apparatus aerody-
namics and separation, which makes it more ef-
fective to catch dust of different size and densi-
ty.

Comparative experimental researches on
small-size dust collectors were carried out in la-
boratory conditions. The connection between
geometric parameters of cyclonic devices of dif-
ferent shapes and dust collection efficiency is
established. It is shown that in cyclones with an
inverted cone ("TSOK-200-300"), the efficiency
of dust capture is higher than in cylindrical de-
vices. The optimal design parameters of "TSOK-
200-300" (depth of immersion of the exhaust
pipe and the ratio of the volume of the working
part of the cyclone and the hopper) were found,
which increase the degree of dust cleaning [9-
11].

The small size of the centrifugal apparatuses,
on the one hand, partly has led to the incorrect-
ness of measurements in accordance with the
requirements of GOST 12.3.018-79 "System of
occupational safety standards. Ventilation sys-
tems. Aerodynamic test methods". On the other
hand, the work on the installation required labor-
intensive installation, because the units, when
reinstalling the cyclones, did not ensure the
tightness of the structure.

In this regard, the laboratory facility has been
upgraded (see Figure 1). Its modified flow chart
includes two studied cyclone apparatus with
sensors and high-precision measuring instru-
ments. Full-sized industrial samples of centrifu-
gal cyclones (for example, "TSN-15U-300" and
"TSOK-200-300") can now be subjected to
comparative tests. In addition, the team of au-

http://bps-journal.ru/ b 6
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muddepeHunanbHbIi MUKpoMaHoMeTp Testo 521-
1 (I'epmanusi). B KOMIUIEKT BXOIAT HaINOpHBIC
TpyOKH
BBIYHCIIUTEIHHOM

[Tuto, cBsI3aHHBIE C  DIEKTPOHHO-
(ctanmapt

RS232)[12]. CuutbiBanue, o0paboTka W TIpea-

CHUCTEMOH

CTaBJICHUE PE3ylIbTaTOB 00OECIEeYnBaeT Ipo-
rpamMHBIA komruieke Comfort Software 3.4, xo-
TOPBIN MO3BOJISIET HANPSIMYIO B PEKUME pPEajbHO-
ro BPEMEHHM CHHMMATh IOKAa3aTeId U 3alHUChIBaTh
UX B Teyo mporpammsl [13—14]. Jlns uzmepenus
3aMbUICHHOCTH TMBUICBO3AYIIHBIX IIOTOKOB HC-
MOJIB3YETCSl TPUOOIIEKTPUUECKUN CTallMOHAPHBIN
neutemep [TUKII-T (Poccus).

Pe3yiabTarbl TeopeTHYecKHX HCCJIEA0BAHUIA.
Ionxonsl k mopenupoBanmio. Crenuanu3upo-
BaHHBIC TTAKETHI TPOTPAMM TO3BOJISIOT PACCUUTHI-
BaTh C MPUEMJIEMOUN Uil TPAKTUKH TOYHOCTHIO
MacCOOOMEHHBIC U TUJIPOIMHAMUYECKUE XapaKTe-
PUCTUKU TYypOYJIEHTHBIX MPOCTPAHCTBEHHBIX BUX-
PEBBIX TEUECHUN B MHOTOCBSI3HBIX OONACTSIX CIIOXK-
HOIl reomeTpuu. IIpencramisieTcs mMepCHEKTUB-
HBIM HCHOJb30BaHUE BHUXPEPA3PEIIAONINX JHC-
KPETHBIX MOJIeNel, KoTopble peanu3yrorcs B Flow
Vision.

[Ipu BBINOTHEHHWH PACUYETOB a’dpOAMHAMUYE-
CKUX TapaMeTPOB IUIUHIPUYECKOTO IUKIOHA U
EHTPOOEKHOTO TMBUICYTOBUTENS C OOpPaTHBIM KO-
HYCOM HCIOJb30BaHA CTaHAApPTHAs Kk-dTICHUIIOH
MoJenb TypOynentHoctu [15]. Ha ocHoBanuu Mo-
JETIbHBIX PAcueTOB ONPEAETIEHbI THAPABINYECKUE
CONPOTHBJICHUSI CPABHUBAEMBIX IIUKJIOHOB Pa3HOM
dbopMbI (KOHUYECKHI U HMWINHIpUYecKkuii). Pabo-
Ta ¢ OJOKOM Ta30JUHAMUYECKHX PacueToB CHUCTe-
Mbl ANSYS no3Bonuia UCIOIb30BATh:

— k-oTicHIIOH MozieNb TypOYIeHTHOCTH JIIsl MOJIEITH-
POBaHUS a3pOAMHAMUYECKHUX MPOLIECCOB B MBLIEYIIO-
BUTEJISAX;

— k-omera MofieTIb ISl OTIMCAHUS TIPOLIECCOB B MPH-
CTEHOYHOM CJIO€.

3akiouenune. IlpoBeneHue uccienoBaHU B
3asBJICHHOM HAaIlPaBJICHUH TO3BOJISET TOJYYHTh
3HAYUMbIE HAayYHbIE W MPUKJIATHBIC PE3YJIbTATHI.
Hwxe mepeuncienbl HEKOTOPBIE U3 HUX.

1. Coznanue 6aHKa JaHHBIX O PA3IHYHBIX KOH-
CTPYKIIUSX EHTPOOEIKHBIX MBLICYTOBUTEICH.

2. ®opmynupoBaHHE HaydyHO OOOCHOBAaHHBIX

thors has a high-precision modern differential
micrometer Testo 521-1 (Germany). The set in-
cludes Pitot pressure tubes connected to the elec-
tronic computing system (standard RS232) [12].
Reading, processing and presentation of the re-
sults is provided by the software package Com-
fort Software 3.4, which allows you to take the
readings and record them in the body of the pro-
gram [13-14] directly in real time. For measur-
ing the dustiness of dusty flows the stationary
triboelectric dust meter, PIKP-T (Russia) was
used.

Theoretical research results. Approach to
modeling. Specialized software packages allow
calculating mass transfer and hydrodynamic
characteristics of turbulent spatial vortex flows
in multi-connected domains of complex geome-
try with acceptable accuracy. It seems promising
to use eddy-resolving discrete models, which are
implemented in Flow Vision.

The standard K-Epsilon turbulence model
[15] is used in calculations of aerodynamic pa-
rameters of cylindrical cyclone and centrifugal
dust collector with an inverted cone. Hydraulic
resistances of the compared cyclones of different
shapes (conical and cylindrical) are determined
on the basis of model calculations. Work with
gas-dynamic calculations of the system ANSYS
allowed us to use:

- k-Epsilon turbulence model for aerodynam-
ic simulation in dust collectors;

- k-omega model to describe processes in the
near-wall layer.

Conclusion. Conducting research in the stat-
ed direction allows us to obtain significant scien-
tific and applied results. Some of them are listed
below.

1. Creation of a data bank on various designs
of centrifugal separators.

2. Formulation of scientifically based re-
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TpeOOBaHUI K TNPOBEICHUIO adPOAUHAMUYECKUX
UCIIBITAHUM, K CX€ME€ M TOYHOCTH H3MEPEHUH, K
BBIOOPY JAOCTOBEPHOTO METO/AA OmpeneiaeHus 3¢-
(EeKTUBHOCTH MbLICY/IaBIMBAHMUSL.

3. BbIBeileHME AHAIMTUYECKUX 3aBUCHUMOCTEN
(mpu pa3nuyHOM 3amaBaeMoOl MPOU3BOAUTEIBHO-
CTU BBITSKHOTO BEHTUJISITOpPA), OMMCBHIBAIOLINX
U3MEHEHMS II0JHOr0, CTaTM4EeCKOro, AUHaAMuYe-
CKOTO JIaBJICHUS M pa3psoKeHUs B OyHKepe, CKOpo-
CTU JABUKEHHUS BO3JyXa U PAacxola B U3MEPUTENb-
HBIX TOYKaxX CEYEHUU BXOJIHBIX U BBIXOAHBIX Ia-
TpyOKOB.

4. PacueTHOE M SKCHEPUMEHTAIBHOE OIpesae-
nerne Ko3(hGUIHMEHTOB THIPABINYECKOTO COMPO-
tusieHus: anmaparoB «IIH-15y-300» u «IIOK-
200-300».

5. VYcTaHOBIIEHME aHAJIUTUYECKUX 3aBUCHUMO-
CTel MeXIy NIyOMHOW MOrpY:KEHUsI BBIXJIOIHOTO
naTpyOka LHMKJIOHA, T€OMETPHUUYECKUMHU pa3Mepa-
MU OyHKepa, a’dpOAMHAMHYECKUMHU MOKa3aTeNsMu
HEHTPOOCKHBIX  MBUICYIOBUTENEH,
TUJPABINYECKUX COMPOTUBIICHUH.

BEJIMYNHOUN

6. BrIsgBIIeHUE aHAIMTUYECKUX 3aBUCHMOCTCH,
ONMCHIBAIOIIMX M3MEHEHUE KOHLEHTpALUU IbUIA
B MBbUJIEBO3AYIIIHOM ITOTOKE B BBIXOAHBIX CEUEHMSIX
naTpyOKOB IpPU 3aJaHHBIX MCXOIAHBIX KOHIIEHTpa-
USAX TBUIM BO BXOJHBIX MarpyOkax W MpH pas-
JUYHOW IMPOU3BOIUTEIBHOCTH BBITSKHOTO BEHTHU-
JSATOpa Ha Pa3HbIX MbUIX.

7. PacueTHOE€ M SKCIIEPUMEHTAIBHOE OIpele-
JeHue cTeneHu >(PGHEKTUBHOCTH TMbUICYJIaBIHBA-
Hus anmnaparoB «[{H-15y-300» u «[JOK-200-300»
IpHU pa3IudHbIX peXUMax padOThl YCTAaHOBKH Ha
Pa3IMYHBIX BUJIAX MBLIH.

8. BriBeneHME aHANUTUYECKUX 3aBUCUMOCTEH,
ONMCHIBAIOIIMX BIUSHUE IIIYOMHBI MOTPYXEHUS
BBIXJIOITHOTO MaTpyOKa U TeOMETPUUYECKUX pa3me-
poB OyHKepa Ha >(PQPEKTUBHOCTH MbLICY/IaBINBA-
HUS HEHTPOOEKHBIMU IBUICYTOBUTEISIMA Ha pas-
HBIX TTBUTSX.

9. Onucanue QUCHEPCHOIO COCTaBa MbUIEH 10
U TIOCJIE OYUCTKH B UCCIIETYEMbIX IIUKIIOHAX.

10. DkcniepuMeHTanbHOE ompeneneHne koshu-
LIMEHTOB THMJPABIMUYECKOIO CONPOTHBIICHUS arla-
paroB «[IH-15y-300» n «I1OK-200-300» mpu wuc-
CJIEZIOBAHMSIX HA MBIJIEBO3YIIHBIX IOTOKAX.

quirements to the conduction of aerodynamic
tests, to the scheme and accuracy of measure-
ments, to the choice of a reliable method for ef-
ficiency determination of dust collection.

3. Determination of analytical dependencies
(at various specified exhaust fan capacity) that
describe changes of a full, static, dynamic pres-
sure and the vacuum in the hopper, the velocity
of the air flow at the measuring points of input
and output data ports cross-sections.

4. Calculation and experimental determina-
tion of hydraulic resistance coefficients of de-
vices "TSN-15U-300"and" TSOK-200-300".

5. Establishment of analytical dependences
between the depth of the cyclone exhaust pipe,
the geometric dimensions of the hopper, the aer-
odynamic parameters of centrifugal dust collec-
tors, the value of the hydraulic resistances.

6. Identification of the analytical dependenc-
es describing change of concentration of dust in
the dusty flow in the output sections of the noz-
zles at given initial concentrations of dust in the
input nozzles and at different performance of the
exhaust blower for various dust.

7. Calculation and experimental determina-
tion of the degree of efficiency of dust collection
devices "TSN-15U-300" and "TSOK-200-300"
at different modes of operation of the installation
on different types of dust.

8. Determination of analytical dependences
describing the effect of the depth of immersion
of the exhaust pipe and the geometric dimen-
sions of the hopper on the efficiency of dust col-
lection by centrifugal dust collectors on different
dusts.

9. Description of the dispersed composition
of dusts before and after cleaning in the studied
cyclones.

10. Experimental determination of the coeffi-
cients of hydraulic resistance devices "TSN-
15U-300" and "TSOK-200-300" in studies on
dusty air flows.

http://bps-journal.

ru/ b 8




Nl Safety of Technogenic and Natural Systems |

- Ne1-2
2018

11. Hayunoe o6ocHOBaHWE MPUHIIUIIOB MPOCK-
TUPOBAHUS U MCIOJIB30BaHUS IIEHTPOOECKHBIX IbI-
JIeYIIOBUTENEH, BCTPOCHHBIX B aCHUPAIIOHHBIE

CUCTEMbl W IMHEBMOTPAHCIIOPT MAIIMHOCTPOU-

TEJIbHBIX TPOU3BOJCTB.
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