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NEW TECHNOLOGIES FOR GAS PURIFICATION

V. Myhulia, 21EE group, e-mail: vadym.hulevskyi@tsatu.edu.ua
Dmytro Motornyi Tavria State Agrotechnological University

Relevance and statement of the problem. The main goal of methods for purifying industrial
emissions and gases is to achieve high efficiency and the degree of capture of harmful and
dangerous substances of gas-air mixtures formed at the enterprise as a result of technological,
preparatory and transportation processes, as well as to eliminate the occurrence of secondary air
pollution [1].

All modern cleaning methods can be divided into two groups: mechanical filters, which are a
perforated partition of one design or another, and purifiers in force fields (gravitational, centrifugal,
magnetic, electrostatic) [2,3,4].

The disadvantages of the first are:

—low dirt holding capacity;

—increase in pressure drop as holes or pores in the partition become clogged,;

For gravity cleaning (sedimentation):

—long cleaning time;

—large dimensions of purifiers;

—low productivity;

—dependence on particle density, temperature and other conditions;

—restrictions on the degree of contamination of gases supplied for cleaning;

—large overall dimensions, increasing with increasing productivity or cleaning fineness, etc.

All this leads to the need to periodically replace or regenerate the filter element, install alarm
devices, etc. It should be noted in passing that the dustiness of the environment is often so great that
simply replacing filter elements in hydraulic systems introduces more pollution than wear and tear
over the entire period of operation.

Domestic and international scientists have conducted some research on submicron particle
capture, including various dust removal methods, among which gas purification in force fields is
widely preferred.

Purifying gases in force fields also has its disadvantages

For centrifuges:

—design complexity;

—impossibility of integration directly into the technological cycle;

—the need for periodic disassembly for cleaning followed by balancing

—huge energy costs for cleaning, etc.

For magnetic cleaning:

—selection of predominantly ferromagnetic particles;

—the need for low flow speed (up to 0.01 m/s);

—thinness of the layer in which magnetic influence is effective;
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—inability to hold a large mass of captured particles on a magnet;

—dependence on temperature, influences (for permanent magnets), etc.

For electrostatic cleaning:

—low performance.

There are several groups of dust collectors, which are based on physical and mechanical
methods of gas purification. Air purification with such devices is carried out using the dry or wet
method.

Dry physical methods of gas purification are based on the use of mechanical dust collectors.
Dust inclusions in such installations are separated from the gas-air flow due to mechanical action.

The dry method of purifying emissions from impurities is carried out using the following
equipment:

—cyclones;

—bag (cartridge) filters;

—electrical filters;

—settling chambers

Methods for purifying industrial gases are selected based on calculations of the economic
efficiency of equipment operation.

The main research materials. In order to improve the capture characteristics of an internal
vortex electrostatic cyclone precipitator (ECP), a theoretical model with mechanical-
electromagnetic coupling is proposed in this work. The efficiency of ECP capture with magnetic
confinement at various operating voltages was modeled, as well as the influence of magnetic flux
intensity. on the efficiency of submicron particle removal (Fig. 1) [5].

Fig. 1. Electrostatic cyclone precipitator

Magnetic controlled dust removal is a new type of technology that uses an applied magnetic
field to generate a Lorentz force on moving particles, which carries an electrical charge to control
their direction of movement to improve overall efficiency, and this technology has wide application
prospects.

The research results may provide a new practical idea for the innovative design of vortex
electrostatic cyclone precipitator.

Conclusions. The analysis of the obtained results is one of the solvable scientific problems in
the general problem of improving the quality of gas purification in the working chamber and
rational use of energy and material resources.
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PO3POBKA CTPYKTYPU KOMBIHOBAHOI'O 3AXHCHOI'O ITPUCTPOIO
HUMU3bKOBOJIbTHOI'O IUHAMIYHOI'O HABAHTAKEHH

Ouiitnuk JI. €., ctynent 41 EEE, e-mail: znooliynukdmytro@gmail.com
Taspiticokuti deporcashuii azpomextHonociunuil ynisepcumem imeni JImumpa Momoprnozco

OCHOBHUMH TPUYMHAMH, IO ICTOTHO BIUIMBAIOTh HA TEPMIH EKCIUTyaTallil JAWHAMIYHOTO
HaBaHTaxeHHs ([AH), mig saxumM posymiemo TpudasHU aCMHXPOHHUN EJIEKTPOJBUTYH 3
KOpOTKO3aMKHEHUM poTopoM (AJl), € HHM3bKa SKICTh HAIPYrd MEPEkKi, MepeBaHTaXEHHs 300Ky
po0OYOi MaIIMHK Ta TOPYIICHHS MPaBWI eKcIutyaraiii. HaliBakunMu aBapissMu Hampyrd MeEpexi
BBAKAIOTHCSI: HEMPUITYCTUME 3HMKEHHS (200 IMIBUINCHHS) HAPYTH, MOPYIICHHS i cuMeTpii abo
HETMOBHO(A3HICTh Ta BUHUKHEHHS HENPAaBUIIBHOTO YepryBaHHs (as3.

PoGoTta HuspkoBosibTHOrO JIH B yMOBax HECHMETPUYHUX 1 HEMOBHO(MA3HUX PEIKUMIB
CYIPOBOJ/IKYEThCS 3HAUHUM 3MEHILICHHSIM MOMEHTY OOepTaHHsI, MiABUINECHHAM ()a3HUX CTPYMIB i,
K HAcHiZOK, neperpiBy (a3Hoi i30s1ii 0OMOTOK CTaTopy Ta MiABHUIICHIH BUTpaTi pecypcy ii
13omsmii. IlepeBantaxkenns [IH 360ky poOouoi MamimHu, HECUMETPHUUYHI PEKUMU MPHU3BOAATH 0
MIZIBUILIEHHS. BTpAT TEIJIOBOI eHeprii B 0OMOTKax, 30UIbIIEHOMY HarpiBy i30JisLii 0OMOTOK 1, SK
HACJIIIOK, TETJIOBOMY CTapiHHIO.

OT1xe, po3poOka KOMOIHOBAHOTO 3aXMCHOIO TPHUCTPOIO Ul HU3BKOBOJIBTHUX TpU(Da3HUX
aCMHXPOHHUX JBUTYHIB (A]l) B mpolieci iX ekcruryaTaiii € JOIMUIbHUM MUTaHHSM, K€ CIPSIMOBaHE
Ha TMiIBUILEHHS iX eKCIITyaTalifHOT HalitHOCTI 1 pecypco3bepexenns [1].

B Ham dyac icHye BelMKa KUIBKICTh MPHUCTPOIB, MPU3HAYEHUX JJIsI KOHTPOJIO BEIUYUHU
HaNpyra Mepexi 1 kepyBaHHs Tpudazaumu J{H muisxom BiIKIIOUEHHS iX Bifl €IEKTPUYHOT MEPEXKI y
BUIAJIKy aBapifHUX PEXUMIB, TaKUX SIK: KPUTUYHI MEpenaaud Hampyrd; oOpuBU 1 aBTOMaTHYHE
MOBTOPHE BMUKAHHS €JIEKTPOJBUTYHA MICIIsl TOBEPHEHHS MapaMeTpiB Mepexi B HopMy. BinbIricts
13 IPUCTPOIO HE MAIOTh BIANOBIIHOI YHIBEPCAIBHOCTI, TaK SIK KOHTPOJIIOIOTh TUIBKU CHIIM CTPYMIB
a0o0 mepeBMIEHHs (3HIKEHHs) Hanpyrd, Tomo. Lle y cBoro 4epry mpu3BOAUTH 10 HEOOXIAHOCTI
BUKODUCTaHHA JEKUIBKOX aHAJIOTTYHUX MPUCTPOiB, M0 YCKJIAIHIOE CXEMYy, IMIJBHUILYE
KaIliTaJIOBKJIAJICHHS, EHEPTOCIIO)KUBAHHS, 3MEHIITYE HAAIHHICTh poOOTH.


https://doi.org/10.1016/B978-088415220-0/50001-X
http://elar.tsatu.edu.ua/handle/123456789/17337
http://elar.tsatu.edu.ua/handle/123456789/14265
http://elar.tsatu.edu.ua/handle/123456789/10586
https://doi.org/10.1016/j.partic.2022.05.015
mailto:znooliynukdmytro@gmail.com

	МІНІСТЕРСТВО  ОСВІТИ  І  НАУКИ  УКРАЇНИ
	ТАВРІЙСЬКИЙ  ДЕРЖАВНИЙ  АГРОТЕХНОЛОГІЧНИЙ УНІВЕРСИТЕТ  ІМЕНІ  ДМИТРА  МОТОРНОГО
	МАТЕРІАЛИ
	ХІ ВСЕУКРАЇНСЬКОЇ НАУКОВО-ТЕХНІЧНОЇ КОНФЕРЕНЦІЇ ЗДОБУВАЧІВ ВИЩОЇ ОСВІТИ
	ЗА ПІДСУМКАМИ НАУКОВИХ  ДОСЛІДЖЕНЬ 2023 РОКУ
	ФАКУЛЬТЕТ ЕНЕРГЕТИКИ ТА КОМП’ЮТЕРНИХ ТЕХНОЛОГІЙ

