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Fig. 8 Typical results of flame shape of liquid fuel droplets arrayed in two dimension at 12msec. after ignition

WEIEEWICTHLEAOBREL TWwE T Losbr
bo F7z, MIHEHEBEATA WA I IR L 4 12
B L TBRBELTWAZ LD b, 2HOZ LD,
WEERREDSA < iU, BREREER O T ORI/~
S o TWVWAI ENDLN D,

Fig. 912, 3 RICOBENEEE O, % K% 12msec.
BB KRIERTRY o 3 RICOWIEEEDIRBEIZ DV
T, Chiu & DB Y OMAERA B, Bk
HIRIZB W TIZEREEE G OMEIC X 0 BREETZEEDS K
D4 ODOFREIZGTEEI NS,

- GlERpRE
- LR
- PIEREE IR BE

- HARIRIE
AVERIBRIED & OV REREE 1L, WUEEEDS— 1R L 2o
TR D RBETERE L B S N D, S BIT, SR
T, VRO HFLERS OIS, SR
BETIEHOERT OWE S BT T 5o WNERERREEIS, W&
TREDHULER S TV RSB 2 0, WFEHRS T
B WE S HIRCIREET A RBEIERECTH 5, HEHEE
W&, TR O ST ATEIIBREE S A B RETH
%o
BIFFRICBNTELONIKEBEL Y, &4 OBREER
BEAT Chiu 5 DRT 4 DDIBEED ENIZH YT 5 Hig
B, OB, K02 EAEEICL D,
MRS O M & e\ T2 O B EEIABE DTS 12 B



118 — THAI AV F —545E

1 %81 &% 2% (2002) —

(d (e) ®

() (b) (©)
Droplet distance [mm]
| 2 5 6 10 16 20
Average droplet distance [mm]
L, 173 4.33 5.20 8.66 13.9 17.3
Nondimensional droplet separation [-]
S 0.192 0.481 0.577 0.962 1.54 1.92
Group combustion number [-]
G 337 1.35 1.12 0.67 0.42 0.34

External sheath combustion External group combustion Internal group combustion  Single droplet combustion

G>102 G>1to0 107

1> G>102 102>G

Fig. 9 Typical results of flame shape of liquid fuel droplets arrayed in three dimension at 12msec. after ignition
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droplet distance

MTHLIENFEREEZ SND,

(@), (b) DZODWMEDOEIIL, BES? 2Lo
TN S EHAN TV Do TIEAME 4 (T LTk
BELTWA, MRS 5 mm D E0BE, (a) BRE
IR RASBEE RN TV B EEZ B ENTE S,

—J, =KL o2 REERRT 25E, Thbb,
WIHEEFEAS 5 mm KFOBHED, FXKENIIDOWT
WY 5, O, Fig 10 X0, HiEHEA /N
{lrnl, BRENZIEL LD, Thbb, THOR
REOPRELBBIZONT, HEENIRL o T,
ZOWE, BXEEPEEOEBETIER L, BBR
HWOTHBOLHEVEZANEEKLTVDLEEZ DI
IVHKRTH D, T5 & LRITRLAEZZODOTHRIE
DH B, (b)FHSIRER R B, H.OHEHED
B EY S, FEEEEOIMIDIT ) DI HENKEHDS
BoTwireEIbND, LoT, WHEEEEKIS—D
DD & ) ITIRD T, BEEREIVNEWIEE, W
HICE ATV BLBLRIOR L BEIVNERY, FK
BRAPKEL B o TWBLEEZLILNTE A,

3.3.2 3RTRBHOBIEN

Fig. 1112, 3 XTTHIHERIC BT B HLLIH O & K
BN LR OMRE R T, RO EALILE—ETH
TOMREERT S, 3.2HTRLALIIZ, 3KTT
THEEDOBREE BT d, 2 RITHIHEEOREE & [k
2, RD2DOOBBIREIHFAEL T 5,

- BT ASHLR TREE L T A BB RE (Fig. 11

BT BEA)

2 T T R

©

Ignition delay [sec]
T

n-Eicosane
T=1000K
Droplet diameter 0.90 [mm]

1 1 n

0 10 \L9

20 o
Droplet distance [mm]

Fig. 11 Ignition delay of the center droplets of liquid fuel
droplets arrayed in three dimension versus the
droplet distance
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Effects of Droplet Distance of Liquid Fuel Droplets on Autoignition
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SYNOPSIS : — The present study aims to establish a new experimental methodology
(Fine Wire Sustaining method, FWS) and to obtain the fundamental data of spray com-
bustion, the combustion of the liquid fuel droplets cloud. To simulate the fuel droplet
cloud, each droplet was suspended at points of intersection of fibers. The geometrically
controlled droplets arrayed in two or three dimensions imitated the liquid fuel droplet
cloud. The experiments were performed to investigate the flame shape and the ignition
delay of the droplet cloud in high temperature. The influences of the surrounding
droplets on the flame shape and on the ignition delay of the center droplet were investi-
gated. The droplet distance was the experimental parameters. As a result of the experi-
ments, the combustion characteristic of the droplet cloud could be investigated by using
the new experimental methodology. The flame shape of the fuel droplet cloud could be
classified by using the group combustion number G. The ignition delay of the center
droplets arrayed in three dimensions decreased with the droplet distance to the extent
that the flames are isolated.
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