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THE FORMULATION OF THE PROBLEM
Nowadays, one of the main and unresolved issues, associated with pollution of the atmosphere of large

cities, is the problem of fine particles in suspension in the air. One of the significant factors of air pollution in
urban areas are suspended particles of various fractions. Fine suspended substances, by themselves and in
combination with other pollutants, pose a threat to human health [1].

ANALYSIS OF RECENT RESEARCH AND PUBLICATIONS

The content of small particles of harmful substances in the atmospheric air has a detrimental effect on
human health. These particles enter the atmosphere as a result of the operation of automobile engines,
combustion of coal and wood, waste, and, of course, from industry, and every year there is an increase in
mortality from polluted air [1].

According to new estimates of the World Health Organization, in 2012, approximately 12.6 million people
died, because they lived or worked in unhealthy conditions – this is almost every forth person out of the total
number of deaths in the world. Environmental risks such as air, water and soil pollution, exposure to chemicals,
climate change and ultraviolet radiation contribute to the emergence of more than 100 diseases and injuries.

Protection of the atmosphere is a social and economic problem, which is inextricably linked with the task
of creating comfortable conditions for a person's life and work.

Dust�gas emissions from industry have a significant impact on the environment and the atmosphere as a
whole. Production of building materials makes a significant negative contribution to the overall
environmental performance of the region, since most technological processes are inextricably linked with
the formation of dust and its subsequent release into the atmosphere. Such industrial emissions may contain
valuable half�finished material that are irretrievably lost. Therefore, cleaning and neutralization of industrial
emissions are of sanitary and economic importance [2].

PURPOSE

Analyze the main devices for dust removal from gases. Suggest a way to improve cleaning efficiency.

MAIN MATERIAL

Cyclones are the most characteristic representatives of dry inertial dust collectors [3, 4]. The wide
distribution of inertial dust collectors in the industry is associated with the following advantages over other
devices of a similar purpose:

1) relatively low cost and simplicity of design;
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2) the ability to work in conditions of high temperatures and pressure without any significant changes in
the design;

3) the ability to capture and classify abrasives, while protecting the internal surfaces of separators with
special coatings;

4) high performance while maintaining the required level of fractional purification efficiency with increasing
mass concentration of the solid phase;

5) the possibility of dry material deposition.
In view of these advantages, inertial dust collectors are widespread.
With all the variety of design, inertial dust collectors can be divided into the following types [3]:
– reciprocating (countercurrent) cyclones;
– direct�flow cyclones;
– vortex dust collectors (VDC) or dust collectors with counter�swirling flows (CSF).

The most popular dry mechanical dust collectors are
reciprocating cyclones. They are also called inertial dust collectors
or simply cyclones. The cyclone pattern is shown in Figure 1.

At the moment, the most widespread are cyclones of the
NIIOGAZ structures, which may have a cylindrical and conical
shape.

Cylindrical cyclones of the CN series are used to trap dry dust of
aspiration systems. They are proposed to be used for pre�treatment
of gases with an initial dust content of up to 400 g/m3 and mounted
in front of filters and electrostatic precipitators.

A distinctive feature of this series of devices is the presence of an
elongated cylindrical part, the slope of the lid and inlet pipe,
respectively, 11, 15 and 24° and the same ratio of the diameter of
the exhaust pipe – d to the cyclone diameter D = d / D = 0.59.

Modern�day cyclones have a high degree of efficiency in trapping
particles as small as 10 microns [4]. Currently, there are a large
number of studies on the issue of increasing the efficiency of
cyclones, as well as a large number of cyclone types have been
created, however, it is impossible to achieve that cyclones are used
as an independent apparatus for cleaning gas from dust, therefore
cyclones are usually used for pre�treatment gas from dust.

There are also cleaning devices of combined action. They
combine the advantages of various types of dust and gas cleaning
machines. One of
the types of such

devices is a centrifugal electrostatic precipitator or
electrocyclone. In it a centrifugal dust collector – a cyclone and
an electrostatic precipitator is located in the common case.
Devices of this type can be divided according to the location
of the electrical part into 2 groups:

1) discharge electrodes are located in the cylindrical part of
the cyclone, Figure 2;

2) discharge electrodes are located in the exhaust pipe,
Figure 3.

Electric cyclones are more efficient than cyclones, they also
allow you to catch particles up to 10 microns in size. But this
type of apparatus is not widespread. This is due to a significant
increase in the cost of maintenance and an increase in the
energy costs, with rising energy prices, for creation of electric
field, at , is currently not acceptable.

Currently, the energy spent on the spin of the gas stream is
not used efficiently. Currently, only centrifugal forces are used
in existing cyclones. The concomitant electrization of the dust
flow arising from the interaction of particles between

Figure 2 – Discharge electrodes are located in
the cylindrical part of the cyclone: 1 – bunker;
2 – cone; 3 – cylindrical part; 4 – exhaust pipe;

5 – inlet; 6 – corona electrode.

Figure 1 – The cyclone pattern: 1 – conical
part of the body; 2 – cylindrical part of the

body; 3 – screw cap; 4 – clean gas
chamber; 5 – pipe entry dusty gas;

6 – exhaust pipe; 7 – cyclone bunker.
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themselves and with the walls of the cyclone is not used. As a
result of this interaction, the dust particles acquire a fairly
strong electric charge.

The experiments conducted by N. A. Gezichus [5] showed
that dust blown off or rolling down from the surface of the
formed body should always be negatively electrified, while the
body itself must at the same time acquire a positive charge of
electricity. Based on his research, the author came to the
conclusion that when a smooth surface touches the rough
surface of two pieces of the same body, the first of them charges
positively (+), and the second negatively (�).

In a cyclone, large dust particles are located near the outer
wall of the cyclone, and small ones are7 in the center of the
core of the ascending vortex [6]. Thus, inside the cyclone there
will be two space charge zones – in the center of the cyclone a
zone of negative charge (�), and at the walls of the cyclone a
zone of positive charge (+).

CONCLUSION

The cyclone is a fairly powerful triboelectric generator. This
phenomenon is very valuable, since it is possible without the
use of external sources of electrical energy, to increase the drift
velocity of dust particles to the walls of the cyclone, using the
Coulomb force, or the Lorentz force.
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ГОУ ВПО «Донбасская национальная академия строительства и архитектуры»

Аннотация. Рассмотрены экологические аспекты современного состояния вопроса пылеудаления,
основные устройства, используемые в современных системах пылегазоочистки, методы повышения
эффективности очистки.
Ключевые слова: мелкодисперсные частицы, инерционный пылеуловитель, циклон, электроцик�
лон, трибоэлектричество.

Figure 3 – Discharge electrodes are located in
the exhaust pipe: 1 – bunker; 2 – cone; 3 –

cylindrical part; 4 – exhaust pipe; 5 – snail; 6 –
high�voltage insulator; 7 – fitting; 8 – inlet; 9 –

collecting electrode; 10 – corona electrode.
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Анотація. Розглянуто екологічні аспекти сучасного стану питання пиловидалення, основні пристрої,
що використовуються в сучасних системах пилогазоочистки, методи підвищення ефективності очи�
щення.
Ключові слова: дрібнодисперсні частинки, інерційний пиловловлювач, циклон, електроциклон,
трибоелектрика.

Романенко Борис Романович – аспирант кафедры теплотехники, теплогазоснабжения и вентиляции ГОУ ВПО
«Донбасская национальная академия строительства и архитектуры». Научные интересы: энергоресурсосбереже�
ние в системах отопления, вентиляции и кондиционирования воздуха.

Орлов Станислав Михайлович – кандидат технических наук, доцент кафедры автоматизации и электроснабжения
в строительстве ГОУ ВПО «Донбасская национальная академия строительства и архитектуры». Научные интере�
сы: автоматизация процессов и аппаратов систем ТГВ.

Загоруйко Тамара Ивановна – доцент кафедры иностранных языков и педагогики высшей школы ГОУ ВПО
«Донбасская национальная академия строительства и архитектуры». Научные интересы: методика преподавания
иностранных языков, роль преподавателя в учебном процессе, проблемы воспитания студенческой молодёжи.

Романенко Борис Романович – аспірант кафедри теплотехніки, теплогазопостачання та вентиляції ДОУ ВПО
«Донбаська національна академія будівництва і архітектури». Наукові інтереси: енергоресурсозбереження в систе�
мах опалення, вентиляції та кондиціонування повітря.

Орлов Станіслав Михайлович – кандидат технічних наук, доцент кафедри автоматизації і електропостачання в
будівництві ДОУ ВПО «Донбаська національна академія будівництва і архітектури». Наукові інтереси: автомати�
зація процесів і апаратів систем ТГВ.

Загоруйко Тамара Іванівна – доцент кафедри іноземних мов та педагогіки вищої школи ДОУ ВПО «Донбаська
національна академія будівництва і архітектури». Наукові інтереси: методика викладання іноземних мов, роль
викладача в навчальному процесі, проблеми виховання студентської молоді.

Romanenko Boris – graduate student, Engineering, Heat and Gas Supply and Ventilation Department, Donbas National
Academy of Civil Engineering and Architecture. Scientifics interests: energy saving in heating, ventilation and air
conditioning.

Orlov Stanislav – Ph. D. (Eng.), Associate Professor, Automation and Power Supply in Construction Department,
Donbas National Academy of Civil Engineering and Architecture. Scientifics interests: automation of processes and
devices of DVT systems.

Zagoruyko Tamara – Associate Professor, Foreign Languages and High School Pedagogy Department, Donbas National
Academy of Civil Engineering and Architecture. Scientifics interests: teaching methods of foreign languages, lecturer's
functions in a teaching process, students’ education problems.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /OK
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUS ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


