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2nd Flame Phenomena in Laminar Flame Propagation of Dust-Air Mixtures
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ABSTRACT

In long vertical duct, the aspect of second flame in laminar flame propagating through
lycopodium-air mixtures and the behavior of dust particles in neighborhood in front of flame
have been examined experimentally. In order to trace the development of second flame to its
origin, the velocity and vorticity distribution of dust particles in front of flame were measured
by using with the real-time PIV system. The velocity of particles was approximately zero at
the central part of flame front and the ahead of the flame leading edge, but maximum near the
duct wall. The flame velocity of second flame and the movement of leading flame edge depend
mainly on behavior of dust particles by the flow distribution of temperature and pressure.

1.M B ZQ3A ddgn Qe 7ted, FZdE I,
Smz} Zo) F7Is}t HEFe R Noez: w3}

2 Eofell A 4:"'6} Ae BAe B e HEH ] wff 2 2U|EA S AzE o
BEE v Edtd, B3} oF, ¥4 I¥E Fo|A, AAREY Az AHEHR S’JC}. o} ¢}
S Zol 1 FF 7P E}%E}J & tiy-2o] 7t o] ZHAREAE *ﬂ_r-o}ﬂb} g 2E
dd BEE FAFEE LA Yol 2sn 3 HEFHAME BHE &E E}%‘ﬂ Avate
o TEE] f¥Aol I HAste

/199 BRE AAEA S, WPt 8y 5
x nERd, AUEF, £Y A%z 53 ok
o wAEe WaEAASN) dEA A% Feolo) $AE o) BE ATE, TIWA, 3

« @msio}2Yc) e Ber
wES0Sm RDjE oH

A

$HE A okX 83X M3 M35 ‘g8 9% 119



ARFHIAA, BUYANSSES 2 Bus
4% 1 AR Fol FaAde e A7
7} mnEL A 2y Fhas v Y
@ 2ol e o, AGPAsh W
of wet Agujeleke 2A Aol7k U] WEo)
2719 2RARA YoiA FRAl e AP
248 ¥rl7} 2@t 29Bg, #39 3
4 AYeClEE ol g, AY4BIE T W,
BEhAol g 447 Byl Be EAY
of Qrh RREBE A T Ex e
B97] ol B4, BARL Qe @, 1 TG
7l %2 Hdel Ms 7] WEol wAFE Aol
o Ag7iAe BUEGAP gl 2AE

&8 Adshe 5}"391 A TEE LY AP
F, o]&4 A7 wi¢ vud azgom””’,
9] stdAgtel QM 7ddrtast 4R A
WAzt 3dd TFHR, SNGAAE HR 8]
7t disiNEe nAle Abgte] gu aez
HEe) G4 Agsin FERAQL T
A A7) HsMe, FEE49 1 9%
Axtel @t e AYAAE 7] Bot B4
< AASA wAstn FEG o

o e

AAe Ao dFdide]l 4T AFAA
A% eI FH W
A 4% ZHLycopodium)& AM&
sle, 71N #2AE 4§ Agdte FEAF
2 3g Fx, FPATGI)T Fol dF A&
ADZ APP? w3 B A5
B3 A7 Exg, AL £8 ¥l

A o gz R 2o Hzses 2
Astdel Aol BRAYPP. 229 273
Aol oA Mty oo 235t B
B3 2L BHE BAFEG dFECkA oA
HAHX ¥ 2L o2 Fv Ze 4ol
L= ‘

5 ¢

2 a7eldE 29|
A 2z8h9 A 27 HES 3o
2 @t olg 98 gAg vgesivzE ¢
g3t 2zl #F m, =S HgHn 2
o el BAYa A%E AZ37l Ao 4
23t E = AZH(PIV; Particle Image Veloci-

FR3d A el

120

metry)& o188 shginiel £70 2R AFAS

S3e SAGEAZS At
=
<
<
\O,
Ml_m_/: Shutter
Glass
P
]
g 150mm
(=1
[
® Compressed
air supply
Solenoid
Spark " valve
150mm ignition /
Porous
g Dust |/plate
Movable § Ai
= ir
system . — for,

Fig. 1 Experimental setup for the investigation of the
flame propagation structure of dust using airflow
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Fig. 5 Propagation of a laminar flame in lycopodium-air mixiure
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(B Velocity distributions of dust particles

Fig. 8 Aspect of instantaneous PIV image and velocity
distributions of dust particles with the propagat-
ing flame in view (C=122g/m’
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Fig. 9 Velocity distributions of dust particles corre-
sponding to the interrogated PIV photograph of
flame propagation in 122de lycopodium-air
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