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2. Improvement of technological process and equipment for dry cleaning of air from polydisperse dust

Pedepar:

1. Y nuceprauiiiziii po60Ti I0aHO Pe3yIbTaTy JOCTiIKEHb 3 PO3POOKN KOMOIHOBAHOTO MUJIOBJIOBIIIOI0UOTO
arnapary (KIIA) Bin nosigycrniepcHOro nuiy, B SKOMY IO€IHAHO KiJibKa IPUHLUIIIB T110BJI0BII0BaHHS. [IInsxom
YVHECEHHS 3MiH 0 KJIACUYHOI CXEMU IIPOMUCIIOBOTO AMMOCOCA-TIMJIOBJIOBJIIOBAaYa 3alIPOIIOHOBAHO KOHCTPYKLIiIO
MIMJIOBJIOBJIIOIOYOTrO anapary 3 BAKOPUCTAaHHSM BijlIeHTPOBOTO HArHiTal0YOro 06J1afHAHHS /1151 KOHLEHTpallii,
KoaryJsinii nuy, mo K03BoJisie iHTeHCHDiKyBaTH NPOLeC OYUIIEHHS [TOBITPSI 32 PaXyHOK 3MiHU II0YaTKOBOTO
IUCIIEPCHOTO CKJIALy MUJIY, @ TAKOXK LIUPKYJIIOI0YOK CXEMOIO PYXY ITMJIOra30BOr0 IOTOKY [IJIS1 BUKJIIOYEHHS
HAJXOIKEHHS 3a0pyIHIOIOUMX PEYOBMH B aTMOC(EPHE NOBITPsl. JJoBeeHO NiABULIEHHS €(EeKTUBHOCTI
006€3MUJIeHHS LUPKYJII0I0YO0Tr0 [TI0TOKY 3 YPaxyBaHHIM CKOPOYEHHS KiJIbKOCTi CTPYKTYPHUX €JIeMEHTIB CUCTEMU

acnipariii. OTprMaHi MJSIXOM KOMITIOTEPHOTO MOJEIOBAHHS IM0JIs MIBUAKOCTEN KPUBOJIiHINHOI Tevii moBenn



MOJKJIMBICTD MiJBUILEHHS KiJIbKICHMX [TOKa3HUKIB BUTYYEHHS NIMJTY 3a PAXYHOK 3MiHU [TOCTIMHOTO Nepepisy
MIOBOPOTY 3 O = 7T Ha KOH()Y30pHO-A1(Py30pHNUil IEPePi3. BusHaueHO e(PEeKTUBHICTh PO3IIOAITY A€pPO30JII0 B
IIMJIOBJIOBJIIOIOYiM CUCTeMi 3a pi3HMX BapiaHTiB KOMIIOHYBaHHS ii esileMeHTiB. [linTBepakeHO e(peKTUBHICTb 3aMiHU
IPSIMOTOYHUX CUCTEM acHipauii GupKyondumu. OTPUMaHO 3aJI€XXHICTb 1J1s1 BABHAYEHHSI KOPUCHOTO 00'eMy
oyHkepy KIIA Bif TeXHOIOTIYHUX i Pi3MKO-MeXaHIYHMX TapaMeTpiB MUJI0ra30BoOro MNOTOKY. 3alIpOIIOHOBAHO
METOJUKY PO3paxyHKy eKcIUTyaTalilHux xapakrepucTuk KIIA 3 BukopuctanHsaM nudepeH1ianbHOi KpUBOi
PO3IIOoLiNIeHHSI Macy NUJTy Ta NaplialbHUX KoedillieHTiB 0CaJpKeHHS YaCTUHOK II€eBHUX pPo3MipiB. Pe3ysbTaTi
IYCepTalifHOi pOOOTH MOXYTb OyTH 3aCTOCOBaHI AJ1s1 NpoeKTyBaHHs KIIA, BUKOPUCTaHHS SIKUX Y LUPKYJIIOI0YMX
[IMJIOBJIOBJIIOIOYMX CUCTEMAaX JI03BOJIUTh 3HU3UTH PiBEHb €KO0JIOTIYHOi Hebesrneku, cPpopMOBaHOi 3a6pyIHEHHSIM

aTMocdepHOro MoBiTpsl.

2. The dissertation presents the results of research on the development of a combined dust collecting apparatus
(DCA) from polydisperse dust, which combines several principles of dust collection. The design of the DCA was
obtained by changing the classical scheme of the smoke exhauster-dust collector: the cyclone was excluded from
the circuit, and the fan was connected with a dust-collecting container (hopper) via a circulation channel. In the
proposed scheme, a dusty stream circulating in a closed circuit does not pass into the fan impeller, at the same
time the wear of its blades is slowed down. The use of centrifugal pumping equipment for concentration,
coagulation of dust allows to intensify the process of air purification by changing the initial dispersed composition
of the dust, and the circulating scheme of the dust-gas stream eliminates from input of pollutants into the air. The
dust clearing efficiency improvement of circulating flow with taking into account the reduction of the number of
structural elements of the aspiration system is proved. The main structural elements in the dust collecting
apparatus are different curvatures rotations by the angle o = i around the horizontal axis where significant inertia
forces operate. Velocity fields of curvilinear flow, obtained by computer simulation, proved the ability of increasing
quantitative indicators of dust removal by changing the permanent cross-section turning from o = n to the
confuser-diffuser cross section. For reliable operation of centrifugal pump equipment under high concentrations
of dust in the gas stream, DCA is combined with the unloader - the vortex chamber that is connected with dust
collector container by circulating contour. So we have a dust collection system with two bins. For circulating and a
direct-flowing system with two bins using theory of Markov processes , probabilistic models are constructed.
Efficiency of replacement of direct-flow systems by circulating aspiration systems was confirmed. A removal of
solid particles from the dust stream takes place in two stages. In the first stage, dust particles are carried out in
deposition zone (dust container) due to the centrifugal force and separation efficiency is determined by the
impeller parameters. In the second stage deposition of dust particles by gravity is occured, where separation
efficiency is determined by the optimally selected construction dimensions of the hopper. To investigate the
impact on dust collection efficiency of inertial and gravitational cumulative action deposition mechanisms the
gravity cameras method of calculation was used. The aerosol distribution efficiency in the dust-collecting system
with different variants of its elements layout is determined. By summarizing the results of the dust experiment,
using the Pi-theorem, dependence for determination of the useful volume of the DCA bunker from technological
and physical-mechanical parameters of the dust-gas stream is obtained. The calculation method of operational
DCA characteristics by using differential distribution curve for dust mass and partial deposition coefficients of
certain sizes is proposed. The dissertation results can be applied to DCA design, their use in circulating dust
collectors systems will allow to reduce the level of environmental hazard, formed by air pollution.
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