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A Study of Evaporation and Ignition Characteristics of Single Fuel Droplet
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Abstract

Evaporation and ignition characteristics of fuel droplet have major influences on the efficiency
and performance of engine. In the present study, the experiment of evaporation and self-ignition of
single fuel was performed under the various ambient conditions. An individually suspended droplet
of n-heptane, n-hexadecane, ethyl-alcohol, and light oil were employed as a liquid droplet.
Evaporation and ignition characteristics were measured by using the video-camera and image
processing technique under the various ambient temperatures (up to 1000 OC) and partial
pressure of oxigen(up to 60%). The evaporation curve shows that the droplet life time, ignition.
delay time decreases as the ambient temperature and partial pressure of oxigen increase. The
temperature variations of droplet were also reported for various fuel and ambient temperatures.
The numerical simulations were carried out to predict droplet diameter and temperature with

favorable agreement.
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Fig.2 Variations of the droplet diameter with time
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Fig. 3 Variation of the droplet diameter
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Table 1 The constant of corrleation equation

A B C
"}{Héptane 263E4 | -143 | 7535
7 n- I:Iéxadeucane 986E4 7-1.9”8 : 6723
" Ethylalcohol 257E-4 | -1.68 | 11617
Lightoil | 819E6 | -141 f 7992

A B C & 4845EN 2 ASEe 494
oz 7@+ 3len 1A% deus 2,

433 (A A7|e] 3
Fig. 7€ n-Heptanes} 7 9] Z7] 44 7 9
a7l W@ AHAD Azke] BAE

® n-HEPTANE

| LIGHT OiL

[ ]

mn B /_r_',.——"-
— - n

IGNITION DELAY TIME (sec)
T

0
12 13 14 15 16 17 18 18 20
INITIAL DROPLET DIAMETER (mm}

Fig. 7 Ignition delay time with initial droplet
diameter for n-heptane and light oil

Yepd o

20 9 AREHol B AT 139

Ao A7) n-heptanes] 7 -9 A& 1.28~
1.83mm7 A, Z#9 Afde AE1.31~
1.89mm7t 2] MSAIAZPAN FA Aot 442
7ol Wsksh 24 Sk Asha AAIbe] o) % Fol
299347t Yok, 4l Hel WA 959
2717} E7He) ek AskA R e W sk
%47t F7hate Al ASL 2 4 Aok,

o g dase] 2¥EHE A
%, AZEel BElM 2R AR g
HoZ7 gleh. A8 2+ n-heptaned AL4-31%
3 EE, EVI 28 400C~ 800TC Y Y, ¥
A7 ArEEE 1.0~3.09 H oA uu;p«]y]ua
A Agstact

Fig. 8 o]
N ERES

Aol & £ Yol AR $HAE B9
7| &7} o4l whel A eREANE FAT
Aag ot} meRsyle 24s Yk 2e
71 &7V E JHA A e U= Qo £ 3 22

6
5 oxygen concentration
0 ¢ 10 ® 15
\%4 A 20 v 25
¢ 30

3

-

w 2

L

-4

1
0 1 1 i |
400 500 600 700 800 900

Fig. 8 Droplet life time environment

exeld £917] H2EE} BoldFE ARS
HAzke] Aol A% B & e o)k s}
g Fos Qs $4/ LEA FAY 45
EETEENEREE HOELES

4.5 Hx2E

Ao LRt el AUE F ASeE AL
ol A S Foliat G o BH o2 ANT I

(5657)



140 B A EEEE, 224 5 4 9%, 1998

°E W& g A3 A3t 33 Fig.
92 A ewo W3lgo e 2P 2H (a)e
n-heptane, (b)¥ n-hexadecane, (¢)x= 73 fof of
& Ao, ztz} ®9)7] &% 7} 4007, 600, 800
tel A S Agelrt AME FHEE, 3
AE A g vebdch 284 4 5 3Rl

Loy - — Measured
100 ~ Calculated ’

TIME (sec)

(a) n-Heptane

400
350 -
300
g 250
o 200 ——— Measured
§ 150 L Calculated
100 - 400 °C
600 °C
50 | 800 °C
0 L )] | L 1
0 2 4 6 8 10
TIME (sec)
(b) n-Hexadecane
600
—— Measured
sm -
Caiculated
§ 400 - 400°C
600 °C
o 300 800°C
=
w
— 200 |-
100 -
0 2 4 6 8 10
(c) Light Oil

Fig. 9 Variations of the droplet temperature with
time
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