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MR R O E (953C) : Unsteady combustion behaviors of the isolated droplet for
alcohols and hydrocarbons were investigated and the effect of fuel properties, ambient
components and soot were focused upon. Ethanol combustion in air showed a
quasi-steady behavior and a weak effect of the water condensation into the droplet.
N-buthanol with a higher boiling temperature shows a gradual increasing trend of the
burning rate. An unsteady stepwise increase in the burning rate for sooting fuels were
clearly observed. High concentrations of ambient carbon dioxide suppress the soot
production and it results in a mitigation of the unsteady behavior. On the other hand,
high concentrations of argon enhances the soot production and the unsteady behavior
was also promoted. The effect of sooting and ambient factors on the unsteady burning
behaviors were clarified.
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Fig.1 Experimental apparatus

(a) Original image. (b) Rotation.
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Fig. 2 Procedure of image processing of
fuel droplet by a computer program.

Fig. 3 Minor diameter, a, and major
diameter, b, of flame as an ellipsoid.
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Fig.4 Droplet diameter squared for
ethanol droplet measured by
conventional and this study s
methods.
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Fig.5 Droplet diameter squared for
ethanol droplet in air.
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Fig. 6 Instantaneous burning rate for
ethanol droplet in air.
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Fig. 7 Droplet diameter squared for
n-buthanol droplet in air.
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Fig. 8 Instantaneous burning rate for
n-buthanol droplet in air.
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Fig.9 Droplet diameter squared for
n—-decane droplet in air.
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Fig. 10 Instantaneous burning rate for
n-decane droplet in air.

bz, X 8 |ZHRBEREE DRRFFE(L 2R, —

— 0.5‘”‘“”“(‘)‘ )u(‘e)uu‘uu‘u3
Ng - [ n-decane| (® ‘1) ]
£ [ldy mm oo i (9) ]
5%, 04|58 .}"‘i"'d A |z
% E ’ (h 42 ¢
=R=h t ° 1 £
g 03 ¢ P £
55 | . | 8
L L I

0.2 C
EE r 1 £
ST 1 £
- [ ° f T ]l 7
%_% O'lv ° Ii#ﬁ\oﬁ?ﬁar;]agldei:r:weter \ 10 o
o= © droplet diameter squared 1
5'—'— ob ® burning rate L

0 01 02 03 04 05 06
Time [s]

¢ ¢ o

()

A4

(e) ® (g) (h)
Fig. 11 Relationship between droplet
diameter squared, burning rate, flame
diameters, flame images and droplet

& )= B0 PRBEIE A IR 2 L ZRIsE
HERBIN L TWA, n-7 % ) — )V En
II7CTH Y, KEZIIFEE A CEEME L 720
LEZEND. TOED, BREEBRIICR 51
ONT, KHBEOFEN NS 720, BREE
ﬁfﬁ%k#é&%z%hé ZORERS
T ) — )LD kﬁémﬁﬁ®ﬁ%®
IESt xom%@w%#m EnbEEZ
5hb.

WIZIRILKEREF CH D n=F I DA
OFEREZTT. =T 0 v OEAITH 9 THIE
Eha Xk o, w2 RIEOELN—ET
RN ERbond. X 10 [TBREEHE D21k
BORTH, EERINCEREEREA IR LTV S,
Tz, WRENPREL 725 L 0.3 I TR
PEHED AT v TRICEEL TS, ZOMH
ML T L a— VREF Tl SN o 72,
WWRBENRKEL 25T Z oA NE N &
B sd. RACKFBRETIIR & e IEER 2
@wﬁ%éMé WRBEP/NE LoD 2D
EANBIR SN2 25720, 7T OREN
HoHEEZLND.

ZDOARAT v TIROBIACDRR ZHF X5 7=
=T B ACKHL, Wi, T, kKROEAL
O #1117, HR, BEOR, ’&



TR 2 Ffifds L OV I X VKK OBk T- %
IRT. BREERE D AT v 7RO ST
BdlefITHZEIND., ZOMNITTET
TR S, T8REE L TREL< 20,
REEMICL DT IRBAREL WS, 77
X DIFAEIC X B WIESIC LD =¥ —
DO, 5D WVIET TR K D IEH OBl
X0 WA DOBREEEE O, DB OAREEIC
X B REBE DR HEDN 2 T AR DO BRBEZEEh O
FRIZ-Te B2 OND. TTOFMIL
O, ERREEDETT ) o TIIIEE M L e
5.

(3) FRPHRBL ST DURFA e B~ D8
TI e PN RBEIC R & K BB A RIT
TRREMEASRIR SN T= 72, KA L ol
R C R E T BT REVWEE 2
o, T, ERP0EFELEY LRERT
NI ANTBENZREEREIT o7, gk
RBIEE 2 AL SISO R AR,
REZLETD n-F O8R4, X121
IREND X I, “MLRFBREOEKE &
BITHEROMEE DN/ NS D Z ERbnD.
Z DK T O FIEPINIRFE RS /NS WDIE E
BHETHD. =& ) —LOPEIZITHEY Kk
ROWETFITEAEDN 72\, bR 3= DO
RS X B KREEDOIR TN+ 04k
RAIHI Loz, “bRECL DT
TORLELEZEZOND. K131 n-THY
Wi ORBEERE OB b &~ T, R bRFE R
FERHERT B L, BREEEED AT v TROE
bRl sno iootz. L LR b, B
FEHA R 2RI 72 o TERIGEIE MRk &< 1T
RKLTWBZ Enbnd., ZuIEKFTO
n~7% /) —=NVDEAELRILTHDL. —HFTE
IR 70 IR e B 1 X L IR BIR S K & &
HLIZHAD LTWS, -7 % ) —LOBAEBIE
FEREED[E T -T2, =& 7 —LOHAIE
BRI ZBILRBIRE O K E & HITK
BadE DL TR SN0, Bfichizs
PRBEIEE O RITBIZE S e, FRIEKHF O
TN RE RS TS AED n-T X )
—ILVORBERE DB Z K 14 (2T, Tob
PR FE OB RIT K0 A RAY ISR BE R FE N
K&EL 7potz. bR L [RRIC WM
DEBLEZ NS, —HT, =7 h -
NTH TR EDOGAITIET T O ERME L
S, BBWAT  IROBINBIE ST
n-7 %/ —=NOgE LT T OERMITEIES
D, TIRIIBE IR T,
FRBHR A D RSy DS K IR\ R E T 52
BIRARDL 0, BEREEZIToT-. 15 1%
TH =B I n=F F 2w LR $0
235 2. 3mm (21T D KAIEE A EAE 0. 050mm
OEGERZHWTHIE LR THDH. BE
KIAFETa—T 47 LTS, SEDOT
— X IS C L DIREMER S IXBZ 2

CO,= 0% 15% 30% 45% 60%
Fig. 12 Flame images in carbon
dioxide-riched ambience for n—decane
with d=0.55mm (top), n-decane with
dy=0.80mm (middle) and ethanol with
dy=0. 55mm (bottom).

0.8
o
20.
£
— 0.4
[<5]
S
= 0.2 ]
£ ® CO,60%|]
£ o CO.30%|]
z ® CO,0%
R R B
0.2 0.4 0.6

Time [s]

Fig. 13 Instantaneous burning rate for
n—decane droplet in
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Fig. 14 Instantaneous burning rate for
n-buthanol droplet in
argon—riched ambience.
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