HABBE 258 26 49 4% 147 5 (2007 4) 62-69

Journal of the Combustion Society of Japan

Vol. 49 No. 147 (2007) 62-69

B 535 C ORIGINAL PAPERE

BUNETIBICH T B T 2 4 LDEBFERES| O Z LD V) ik
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Abstract :
microgravity were studied. Flame-spread probability was calculated based on a percolation model with the flame-spread-

In this research, flame-spread characteristics of randomly-arranged one-dimensional fuel-droplet arrays in
limit distance with evenly spaced droplet arrays. Flame-spread probability depends on occupation fraction of droplet in
lattice, and rapidly increases with the occupation fraction. Local flame-spread-limit distance of droplet array with uneven
inter-droplet distance was investigated. Flame-spread experiments were performed in microgravity. The fuel droplets were
hung on the fibers, and the fuel droplets were arranged in a straight line at uneven inter-droplet distance. N-decane was used
as a fuel. Local flame-spread-limit distance of unevenly-spaced droplet array is affected by local droplet interaction and
flame spread mode and is larger than that of evenly-spaced droplet array. Flame-spread probability considering the flame-

spread-limit distance with uneven inter-droplet distance is larger than that without it.
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Fig.1 Particle and connection.
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(b) At least one inter-droplet distance larger than flame-spread-limit
distance.

Fig.2 Typical flame-spread behavior for two different flame-spread
patterns in microgravity. The white circles are inserted to show
the droplet position.
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Fig.3 Droplet array model.
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Occupation fraction of droplet in lattice

Fig4 Dependence of flame-spread probability on occupation fraction of
droplet in lattice (N =100, L =2 mm, dy= 1 mm, (S/dy);ni; = 14).

FLL B 2683 % . Konishi 6 [15]%° Mikami 5[16]1%
2 M O T WIRBEIC O W TEBRIICHTHEL TEH, W
TR 2N S WA, & ORRERE TG R B IC 8RS7 LTk
RBRENDZ epTERl LD, HHOKELD
HPEDOREOEIRBEXRZTERT 52 X915 2 L&
HBLTWw3, UTOETIE, 2 WS X0 3 WiEoT#ic
£ B KRIZEDIERDIZ 1B EE T 2 RIR D IR TR 2
JR3D BRABEMEC E D X ) BB R G2 5 DI DO 0TH
AINESEBRICE DFET 2 L L b, RAILDSD RIHHE
DEADIT v 7 DT IR G ORA Z L D3 D HEHIZ ED
&9 R RIET NI OVTHHET 5.

3. RREESLUERRTE

A TH O 7 EREEE OIS Z X 5 ISR T, 0%
WAL E E Mikami & [6]23 58 U 7o Wi [FTRF AR B 2 S 46
IR AR R T D EER D 72 D IR L 72 b DT, Wi
BEE, PARMILELIEE, WM YA E, R EEEE X
D JOEE D SR I N T %, Mikami 5[6]1C & 2 25 E
LW ZHO—DHIX, BT AE 1 R EICZNEF RN
L7y Vv F7ayd a—7 %00 THEBERE M
MINDZRTHL, ZOHITEHBREEEZERL T2
HTH 2, FTHIBHOBHEEIGICEVWTIA I AEEZE
X VRETH 7 AE k> o2 —HIBL T8
E, A7 AESIRC D DR R W bR R E D ©
HMENZEEERICL > TRERIZL, TSI D AT A
B E CHEFICRRIS RIS LRI T 5, 2L T,
BEAT—Iic X b Ao A8 % X FHUCE- 72 Sic 7 7
ANDRRINCHBE ISR E LR T 2, O DOHRM
IZ& D Mikami & [6]D FEEEEE X D b WITIHE E LR O R EL
Za X,

HABMEE &5 55 49 % 147 %5 (2007 4E)

Hot—wire igniter

Droplet Droplet remover
Air

!
o ——

SiC fiber

Glass tube

Fig.5 Droplet-array generation apparatus.
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Fig.6 Droplet array to examine the effect of two-droplet interaction on
the local flame spread limit distance.
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(a) Flame-spread behavior for the droplet array pattern 2.0-16.
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(b) Flame-spread behavior for the droplet array pattern 6.0-16.

Fig.7 Typical flame-spread behavior for two different droplet array
patterns in the case of two-droplet interaction. The white circles
are inserted to show the droplet position.
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Fig.8 Flame-spread-limit distance of fuel droplet arrays with uneven

inter-droplet distance in the case of two-droplet interaction.
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Fig.10 Droplet array to examine the effect of three-droplet interaction on
the local flame spread limit distance.
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(a) Flame-spread behavior for the droplet array pattern 1.9-1.9-17.
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(b) Flame-spread behavior for the droplet array pattern 3.8-1.9-17.
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(c) Flame-spread behavior for the droplet array pattern 5.5-1.9-17.
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(d) Flame-spread behavior for the droplet array pattern 7.5-1.9-17.

t /d#=0.00s/mm?

0.47s/mnv 0.50s/mm? 2.1s/mm?

(e) Flame-spread behavior for the droplet array pattern 9.4-1.9-17.

Fig.11 Flame-spread-behavior of different droplet array patterns at
Sp4ldy=1.9 in the case of three-droplet interaction. The white

circles are inserted to show the droplet position.
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(a) Flame-spread behavior for the droplet array pattern 1.9-3.8-17.

%i?

t /d#=0.0s/mm? 1.0s/mm? 2.1s/mm?

(b) Flame-spread behavior for the droplet array pattern 3.8-3.8-17.

Fig.12 Flame-spread-behavior of different droplet array patterns at
Sgaldy= 3.8 in the case of three-droplet interaction. The white
circles are inserted to show the droplet position.
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Fig.13 Flame-spread modes of fuel droplet arrays with uneven inter-
droplet distance in the case of three-droplet interaction (S, /d, =
17).
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Fig.14 Maximum flame radius of Droplet A.
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Table 1 Appearance frequency of droplet array patterns in the case of
two droplet interaction (N =100, L =2 mm, d,= 1.0 mm).

Pattern 2-16 4-16 6-16 8-16

Proportion[%] 11 6.1 33 1.7

Table 2 Appearance frequency of droplet array patterns in the case of
three droplet interaction (N =100, L =2 mm, d, = 1.0 mm).

Pattern 2-2-16 | 2-4-16 | 4-2-16 | 2-6-16

Proportion[%] 4.8 2.7 2.7 1.5
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Fig.15 Dependence of flame-spread probability on occupation fraction

of droplets (N =100, L =2 mm, dy= 1.0 mm).
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