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Fig.1 Distributions of temperature (K) and velocity vector (m/s) of stable combustion (a) and partition of tube (b)
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Table 1 Ignition positions
I ignit (M) 0 2 4 6 8 10 12
I ignit 0 0.125 0.25 0.375 0.5 0.625 0.75
Position Axis Low velocity area  Low velocity area ~ Low velocity area  High velocity area  High velocity area  High velocity area
Flame stability Stable Stable Stable after several ~ Stable after several . . .
Lo . . . . Blowing out Blowing out Blowing out
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Fig.2 Distributions of temperature (K) and velocity vector (m/s) during combustion process when igniting on axis
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Fig.3 Distributions of temperature (K) and velocity vector (m/s) at z=0.2 s as igniting in low velocity area with different r¥g;

IR BT, W rtgm=0.25, 0.375 B, ‘K
JAZEAAAAE AL 2 I TR . ARG MERON =
FESEAT R 2 HL 5 KO R P8 A8 o (1) DIk 2 — MRV
1AL, BRI DT B R, Ml AR BRI, &
3 R I'igni=0.125, 0.25, 0.375 ri-k 0.2 s I kbedn i iH
FEMRELEE o)A, B ez, A ) ) R~ G K
ST 55 (1 e TV TR SAE LARYE, MAIR DXt AR
/NIRRT DA KA KR RS AU 1A 78 70 B
FEFH g KUET BTG — € RN 1] KA A el B A R
&K

Fignic=0.125 I, s KL R Hh AR SET A £k Y 11 1)1
HELT AP, Kk s, PR AREET R, [
TR T RRAR K AR AE AR, PRI e AT AR D i

R AR PR, 1ignie=0.25, 0.375 I, st K B HE LK
(IR /N BANAE ORI, Lt kG, KIARE R A R
AL RS U A 0 PR ¥4 FOOTR A ) BBE TR BN, P DAL S 4
N, BN RE T, IRy, AL i
FEZ I 280, A AR FH o s 2 B I 24 TR [t X ST 12
W IR B BN KA, AR T iR AR
ST, DRAIE T KGR R R &8 E. K 4 Ronfe
7=0.204 s I} Fid 3 fUKAT EAAE T R B A3
3.3 BIRXA A NHRRT I

LE IR UK, KGN AR . TR R e L
KRG R BRI AT R, HR TR RS O D
IE AN RERL B AT KIAMAER,  KIAm AR, K
545 H T rHignie=0.5 IR M A A Bl



%5 3 10 ST R T IR & JOE RIS, mUK AL IR 465
T(K)
2500
2000
1500
1000
500
0
r (mm) r (mm) r (mm)
r+ignit:0-125 r+ignm:0.25 r*ignit=0.375
4 fIRIH X N A A B 2K 0.204 s Ji Y K A i BE R JBE 4R 4 43 A
Fig.4 Distributions of temperature (K) and velocity vector (m/s) at 7=0.204 s as igniting in low velocity area
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Fig.5 Distributions of temperature (K) and velocity vector (m/s) during combustion process as r*igi=0.5
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High Speed Propagation of Premixed Flame in Swirling Flow
—II. Ignition Position and Process of Combustion
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Abstract: The previous research of vortex-bursting shows that in the swirling condition, premixed methane—air combustion can be stable
in the high inlet velocity gas. Based on the investigation of both the combustion efficiency of swirling premixed combustor and the effect
of distribution of inlet velocity on enhancement of combustion efficiency in the previous paper, the numerical research of ignition
position effect on the flame stability is carried on in this work. It is found that inappropriate ignition position can affect the process of
flame evolution. Under the same condition, development of combustion will evolve in different trends if the flame is ignited at different
positions in the flow field. A non-dimensional parameter is put forward for describing the ignition position. When ignition position is
located on the axis and low velocity area of tube, the resulting flame will be stable. Instead, when ignition position is in high velocity
area, the flame is finally blown out. In this work, the useful theoretical and applicable results for enhancing stability of premixed
combustion are achieved.

Key words: flame stability; swirling combustion; ignition position



