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TexXHOJIOTUU CKUTAHHUS TBUICYTOJIbHOIO TOIUIMBA B BUXPEBOM IOTOKE OTHOCATCS K HauboJee
MEPCTIEKTUBHBIM M JKOJOTUYECKH OE30TMacHBIM IS CKUTAHMS HU3KOKAueCTBEHHBIX yriei [1].
AspoanHaMyKa BUXPEBOU TOMKHU OINpEJENseT XapakTep npoliecca ropeHus B 1esioM. OHa BIUsSeT
HAa YCTOMYMBOCTb paCIpeAeNieHUsT TEMIIepaTypbl M  TEIJIOBBIX IOTOKOB, IO3BOJISIET
KOHTPOJIMPOBATh MPOIECCHI 3allNIAKOBBIBAHUS, & TAK)KE YPOBEHb BPEIHBIX BBIOpOcOB. Paborta
MOCBsIIEHa (DU3MUECKOMY M MaTEeMaTUYECKOMY MOJCITUPOBAHHIO BHYTPEHHEH a’poAMHAMUKU
BUXPEBOU TOMKHU TEIJIOAHEPTETUUECKOT0 MaporeHepaTopa.

DOKCHEepUMEHTHI BBINOJHSAJINCh HAa H30TEPMHUYECKOW BO3AYLIHOW MOJENH, T€OMETPUUYECKU
M0TO0HON OJTHOM M3 CEKIUH ONMBITHO-TIpoMbInIIeHHOTo KoTiia TIIE-427 HoBocubupckoit TOILI-3
(pa3mep sKcriepuMeHTaNbHOU Kamepbl cropanus: d = 0,29 M, zya= 0,33 M). Mojens BhITIOJTHEHA
u3 oprcrekina. Ha mepenHeil CTEHKE CHUMMETPUYHO pACIOJIOKEHBI 1BA COIUIA JUIA TOJA4H
ckatoro Bosmyxa (mom ymioM 15° k  ropusonty). [l OECKOHTaKTHOTO H3MEPCHHUS
XapaKTEepPUCTUK BUXPEBOI0 MOTOKA MPUMEHSIACH Jla3ep-J0IIepOBCKasi U3MEpUTEIbHAS CUCTEMA
JIAJ-05 [2]. B kauecTBe TpaccepoB MCIOJIb30BAIUCh MUKPOKAIUIM CIIEHMATIBHONW KUJAKOCTH Ha
OCHOBE TJIMIIEpUHA, cO3/laBaeMble AbIMOreHepaTopoM. M3Mepsuinch ABe KOMIIOHEHThI CKOPOCTHU B
pa3IMUHBIX ceueHMsX Mojenu. Ymcno Peitonsaca cocraBmsno 3:10°. Beuio 06HapyskeHO
nposinenne >pdexra Koanna («mpuiaumanue» MOTOKAa K OJHOW M3 CTEHOK IOCIE BBIXOAA U3
muddyzopa). YucieHHOE MOJETUPOBAHUE TPEXMEPHOTO TYypOYJIEHTHOTO H30TEPMUYECKOTO
MOTOKAa BHIMONHAJIOCH ¢ momolibio maketa Fluent. MccnemoBaHbl pacmpeneieHuss OCHOBHBIX
XapaKTepPUCTUK TMOTOKAa (CKOPOCTH, MJaBICHUS, KHHETUYECKOW OHHEPru TypOYJICHTHOCTH).
ConocTaBiieHHE JKCHEPUMEHTAIbHBIX JaHHBIX M PE3YJbTaTOB PACYETOB IOKA3aJ0 HAJEKHOE
cooTBeTcTBHE. [lomyueHHBIE pe3yIbTaThl MPUMEHUMBI JJISI UCTIOIB30BAHUS MPH MPOCKTHPOBAHUH
KOTJIOB C BUXPEBBIMH TOTIKaMH.
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The torch burning technology of pulverized-coal fuel in vortex flux is one of the most
prospective and environmentally-friendly technologies of low-grade coals burning [1]. In vortex
furnace plants the vortex transfer is aerodynamic basis of all burning process. Appropriate
organization of aerodynamics can influence on stability of temperature and heat flux distribution,
can increase a slag catching, and also can reduce a level of toxin emissions. The work is devoted
to physical and mathematical modeling of interior aerodynamics of vortex furnace of heat-and-
power steam generator.

Research was carried out on the air isothermal model, which was geometrically similar to one
section of the experimental-industrial boiler TPE-427 of Novosibirsk TPS-3 (size of the
experimental combustion chamber: d = 0.29 m, zy,= 0.33 m). The model is made from organic
glass, on the front wall of which two nozzles (through which compressed air is injected) are
placed symmetrically under 15° to the horizon. The Laser Doppler Measuring System was used
for non-contact measurement of vortex flow characteristics [2]. Micro drops of special liquid on
basis of glycerin generated by smoke machine were used as tracers. Two velocity components (in
different cross-sections of the model) were measured. Reynolds number was 3-10°. Coanda effect
(flame attachment to one of the wall), which can brings to negative consequences in practice, was
found. Numerical simulation of the 3-D turbulent isothermal flow was carried out with using of
Fluent-suite. The distributions of the main flow characteristics (velocity, pressure, turbulent
kinetic energy) were studied, experimental data and results of calculations were compared. The
agreement of numerical calculation with experimental data was attained on high-level.

The results obtained can be used in design of
boilers with vortex furnace.
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