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Research on Flame Spread Mechanism of Fuel Droplets

By

Masao Kikuchi! - Shin Yamamoto® - Shinichi Yoda!

Abstract : This paper reports annual result of “Research on Flame Spread Mechanism of Fuel Droplets” in JFY
16, performed by a combustion research team in ISS Science Project Office of JAXA. In this study, flame
spread mechanism of fuel droplet array was investigated by microgravity experiments and numerical analysis.
Dependencies of flame spread behaviors and flame spread rates on ambient temperatures and droplet interval
were revealed through microgravity experiments. Also, fundamental effects of pre—evaporation of droplets on
flame spread were shown by microgravity experiments and numerical analysis. In addition, numerical analysis

on flame spread with forced convection was conducted. It was also suggested that refinements of the numerical
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P = 0.1 MPa, Y,, = 0.232 kg/kg, Y, = 0.768 kg/kg
for each outer boundary
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(a) tw=1.1s (b) tw=1.7s
Hd4-1 BEZBANGEEEBE(G)ICET3BEATRBOFRKEORS

Fa1 BIEBRES—B

Case AL ) 1 T T SR PRSI BE A5 KAF B IR 5 J(l]%i:joit_ji ¥ ffifﬁﬁ@?@
Tdi (K) S (mm) T (K) tw(s) PR S T AT

1 300 12 600 0 @ =0.55 7

2 300 12 600 0.5 D=0.57" 7

3 300 12 600 1.0 D=0.55h7

4 333 12 600 1.1 O=0.5H1

b 333 12 600 I O=0.50 %5

6 333 12 600 25 =107

7 300 12 500 0 d=0.545L

8 300 12 500 0.5 G=0.507 7,

9 300 12 500 1.0 O =057 7.
EnAH. —J, (a) X D0.6s BERI A L7z (b) TIZ, ZAFEOMEITIC I D i E o #% H’—ff‘ ASE LR - gEaE
L, 22o0{#E+*H 0 EGET o=0508BEEFFTHA L TwA, ZOL9I1I, SinFE IR A S 1

T ORFMICIE CTHEARORENFZE T2 Z 2R L, RO FAERIKE bﬁéﬁﬁﬂ®%zmﬁh
MEMT R M L 7. EEL-BER S0 -EER4-1ICRT. &8, IWEHEREIETOEBTd=1mm
Al e

BAIZ, Casel ~ 3 DFERIZDVWTRY. HXAMBIFERERICBT2BHATBOERRELR4-2 (a) ~
() W IRT. bulmﬁﬁwmckw 2, HEEEERE 0=0525620F TOSAT » 7 TRLTHAE. =
kb, ToO3EHFTIE®@, (b), () DMEIZHEEMOBEATBIEEL TWE 00, O=0.513 &HiHRE
BTy LAKETHE Z tﬁ*’;}i)‘%. FNFNOFRGIIBITABAEN)EHER4-3 (@)~ () IZRd. £
TE—F 3 OIEBHETH B, ﬁwwﬁﬁ%ﬁ%me#@wkmw%Lumeh(df&w#%maﬂ
b, THEEOE:(2) T, WEOBMIZERSNATHRESZABIZE > TEFOKEGEFEZ - TWED|Z
WL, ()BLY() TIBRRILD DL KEOLHICAIROER JFﬁfEUmfo#-LZ—;. Fhoo3avHTE, Ao
ORI TR S RO & 5 IR T kDD 5.

W O KRR BT, WEPIENHN LN EZT 5720, ﬂﬁﬁﬁﬁﬁkx#mﬁﬂnchﬁc%
MENLDTER, ROCEHAEOTRTFREAPEEMMENS TFREKR;EEL, TOEROMBINEH
AT L IR EPTER ENS. b)) D LI &ﬁﬂ@mT%mum@ﬁ#w%n,%M%k%uﬂ
PRER I ) IR 2T E L 2oL, foTRo B bFRmEICILRARTIER SO, 20X
5 7 By 7 Akﬁ%fﬁ#ﬁﬁ%ﬂ%éwkﬁxBﬂ% F 72, B RICERIE O S S
b, WIHICTHREFAEEL GG IR TRAEKEDERIIFHRL TWHbDEEZ LML,

::fﬁ%ﬁﬂﬁﬁﬁwaﬂﬁmk%ﬁ%m HE R O R A T OB IR VSEE 2L B E TRl S
Zewh, TPHEEVILIEALZRETORBOGSE (Cased ~6) #RITIT=7:. M4-41%, Caseb TOH

This document is provided by JAXA.



@=0.5

(a) Case 1 (b) Case 2 (¢) Case 3
42 BANEMBLERTRCH T2 MEAETEOMARE

S —— — _I

(a) Case | (1=0s)

(b) Case 2 (t«=0.5s)

N~

(c) Case 3 (tw=1.0s)
[ 4-3 KEOBRAILD ) EB L

4-4 Case 6 \ZE I3 ABIOMEIERE

This document is provided by JAXA.



14
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i | T=600[K], P =0.1[MPa]
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: r V [m/sec]
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