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O BJIMAHNUUN KPYITHOMACIUTABHbBIX BUXPEBbBIX CTPYKTYP
HA ®OPMY ITJIAMEHMU B ITOTOKE 3AKPYYEHHOM CTPYU*

JI. M. Yukuwes', B. M. [lynmun?, A. C. JIobacos®, 1. M. Mapkosuu*

AnHotamus: [lpencraBieHbl pe3yabTaThl SKCIIEPUMEHTATBLHOTO MCCICIOBAHMS KOTEPEHTHBIX CTPYKTYD B 3aKpy-
YEHHOM TypOYJIEHTHOM CTpYe C TOpeHUEM METAaHOBO3AYIIHOM CMeCH C U30BITKOM BO3IyXa Ha OCHOBE M3MEPEHUIA
MeTogaMU aHEMOMETPHUM 10 M300paKeHUSIM YaCTUIL M TJIOCKOCTHON Jla3epHO-MHAYLIMPOBAHHON (hryopeciieH-
. Peanuzaiuu moJis MTHOBEHHOM CKOPOCTH B MPOAOJILHOM CEYCHUHM MOTOKA 3aperCTPUPOBAHbBI OTHOBPE-
MEHHO C pacrpeeJeHUsSIMU UWHTEHCUBHOCTU (IyopecleHIInN (opMalibIeruaa U T'MAPOKCUIBHOTO paauKaa.
B pesynbrate aHanu3a aHcaMOIIs U3 peasiu3aliii CKOPOCTH METOJIOM TJIABHBIX KOMITOHEHT YCTAHOBJICHO HAJTUYME
KOT€PEHTHOU CTPYKTYpbI, COOTBETCTBYIOILIEH Mape BUHTOBBIX BUXPEH, KOPPEIMPOBAHHBIX C KPYITHOMACIITAO-

HBIMU eopMalsIMU (POHTA TIJIAMEHU.

KioueBbie clioBa: ropeHMe B 3aKpYUYECHHOM CTpye; KOTePEHTHBIE CTPYKTYPHI; TIPELIECCUPYIOLEe BUXPEBOE SIIPO;
MMaHopaMHasl Ja3epHO-UHAYLMpPOBaHHAsI (DIyopeclieHIIMs; aHEeMOMETPUSI 0 M300pakeHUsIM YacTHII; METO.I
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On impact of large-scale vortex structures on flame shape in a swirling jet flow

ON IMPACT OF LARGE-SCALE VORTEX STRUCTURES
ON FLAME SHAPE IN A SWIRLING JET FLOW

L. M. Chikishev!?, V. M. Dulin"2, A. S. Lobasov!?, and D. M. Markovich!+?

!S.S. Kutateladze Institute of Thermophysics, Siberian Branch of the Russian Academy of Sciences, 1 Acad.
Lavrentieva Ave., Novosibirsk 630090, Russian Federation
2Novosibirsk State University, 2 Pirogova Str., Novosibirsk 630090, Russian Federation

Abstract: The paper reports on results of the experimental study of coherent structures in a lean premixed swirling
jet-flame by particle image velocimetry and planar laser-induced fluorescence. The velocity fields are captured in
the longitudinal plane simultaneously with the intensity of HCHO and OH* fluorescence. Based on processing
of the velocity fields by principle component analysis, a coherent flow structure is revealed, which corresponds to
a pair of helical vortices, correlated to large-scale deformations of the flame front.

Keywords: swirling flames; coherent structure; precessing vortex core; planar laser-induced fluorescence; particle

image velocimetry; principle component analysis
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