5 54 A5 4 ) Moal it & it KR ¥ o ik Vol. 54 No. 4
2022 4 8 H Journal of Nanjing University of Aeronautics &. Astronautics Aug. 2022

DOI:10. 16356/j. 1005-2615. 2022. 04. 011

BiRMREERD NERSIBNTERAR
EER, FEY, EXH, BEHAE, & R°

(1. v E T & 80 ﬁqzﬁ]ﬁmwﬁﬁﬁﬂ? JERMH 4120025 2. 88 50 AS A R R 2= e Ui 5 8l J1 2 e, B 3T 210016)

WE: MARRES AARRERR, ML L 7‘@Tfﬁi@zwk%iP‘]é‘azﬁz‘jm&ﬂk%##‘i KT B
& A (Particle image velocimetry , PIV) M 2 x4 XA KA D T RAT L, B KM A L5 FBRATE T RBEET KBLE
MAB KGR TR, FREREN mRRBE TR R LA AR, QI @ik oA RARR RS 6 5 % st
MR E R EM YD A E R, EAE e, BRI AEITMEFPRIREF, KBE—TWA
FUT e I HE R . KRB F B KT AR T 4 KA R A B K R R B LB KR T M e KO AR R T B4 AN B,
EATAE KA RS EKG LG, BRI K@ ARGHFL, KHRFRHLERAZRIEE, KEME
EHRIERT MR T AR T A LR KNG,

KB W AR E T B 8RS R AR R AR

FESHES:V235.22 MEKFRERD A XEHS:10052615(2022)04-0644-10

Investigation on Flow, Flame and Process of Ignition and Blowout in Reverse

Flow Combustor
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Abstract: The structure of a reverse flow combustor is more complicated than that of a straight flow
combustor. To study the flow and combustion characteristics of the reverse flow combustor, planar particle
image velocimetry (PIV) is used to measure the cold flow field, and the flame structure and propagation
process are obtained by means of spontaneous chemiluminescence signals. It is found that the flow field of the
reverse flow combustor is not symmetrical, and the velocity distributions near the inner and outer walls are
different. In addition, the total change has little effect on the flow field structure of the combustor, but the
velocity magnitude increases with the increase of the total pressure loss. Most combustion takes place in the
primary combustion zone and the middle zone, and the flame burns out in a certain crescent shape. The
ignition process of combustor has been divided into four stages, including the flame nucleation generation
stage, the flame nucleation development stage, the successful ignition stage and the flame stabilization stage.
It is shown that the ignition of the toroidal recirculation zone is the key to a successful ignition. During the
blowout process, the flame core approaches the back of the toroidal recirculation zone, and the root of flame
gradually moves away from the exit of the swirler, and the flame evolves from the crescent-shaped structure

during the normal combustion to a single flame.
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