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A Study on the Factors of Fuel-Film Formation
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Abstract

Mixture formation is one of the significant factors to improve combustion performance of an spark
ignition engine. This is affected by spray and atomization characteristics of injector. In the case of EGI
system, air-fuel mixing period is so short that a lot of fuel-film and liquid-fuel flow into cylinder.
Since this fuel-film is not burnt perfectly in cylinder, it is exhausted in the form of HC emission. In
this paper, three measurement techniques were utilized to measure spray characteristics and the amount
of fuel-film in the cylinder. At first, PMAS was used to measure the spray characteristics such as size
distributions, SMD, and spray angle. Secondly the amount and distribution of fuel-film which flow into
through intake valve could be measured quantitatively using the fuel-film measuring device. And lastly,
by optical fiber type spark plug used to detect the diffusion flame, the amount of unburmed HC was

measured. As the result of these experiments,

the information of optimal spray characteristics and

injection condition to minimize fuel-film could be built up.
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Fig. 1 Block diagram of PMAS.

7 oA adel wek A 1531

Fillss zu gt £38 F=ZZE= Nikon
106mm &di7] d=2F ol&adi, FAFZFL
ersl7] $18lod Nikon B12 WE & -al=zQo] 2
Atk ARl WAHol 9= Aojg no
o ojste] AAE e Heio)lm WHe Anz
A5 a8n g4 45 AAE Ao gt
OM 2o AEAAES Bal 9 BE 94x
g el uste Bt AgE sy g
& TEA =i olulel AL AR s
299 Q1A A= Fig. 20 el wped
3-.‘ Y& Fig. 3904 & + %o] 25y
del A a7 FH 5%0| v
%—xﬁsw.i Hud & QlAEe] Exd= sted

SlAEl o] Ade] Agairhn ¥ 4 uh,

22 HRe B FX
+ AgoMe F71 AU g Folo daay
2 §05E HESe XM ohg YAl
250 T T T T T ¥
Magnification factor : 4.87869(pm/pixel) D/z/
200 |- /0/ ~
—_— ,/0/
éﬁo + PR L
& s
£ o
o
a 100 | 1
©
@
o
50 |- 4
0 I/'/' L 1 1 Il 1
[t} 10 20 30 40 50

Measurememt Pixel number(pixels)

Fig. 2 The relation of pixel number and real dia-

meter.
35
30
25
~—~ 20 A
ol
= 15
i
=
=40 4
s |
0]
0 50 100 150 200 250

SMD [pm]

Fig. 3 The relation of error percentage and diameter,



1532 318t
@A HAY £ YEE Fig. 49 vebd A
W oge WEF £ AL Asigrt. wel
o] B{Fa &4 AAE A day el Fz
st &7l ”HQ%E% Zate fFdEE TrlE
7] 2% @ AQAE HE el QA o] Ffol
wpahr] B8l 5F ko) 011-3—7%] del A w7hE Ak Th

Hasd 24 e oYy g 9y 54 0%
21E HA dxel Wy ANEEZ A 13%11 Al
Al ZHE ! 24709 el 91
4mm 3 Al et —?, o] ZAE
28} 2470e] WA 6mme
e HE HAHEAG. o
e £ 529 9 2E Falsh Vo
o P AYEA ek A
4E 7)ol HEy
Wz T ARgtel Hg
A&

oA E A} ¢t= & 25bar® 1A
i, FY T F452 Om/sec, 2m/sec, 3m/sec
A7rA Ae-2 wshAZled, F713N E719
£53 30T, 60T, 90C AZHA, aala QA
= 37kA gAg Abgstdh olEd lAYE
TEAMT ] AY FEIRE A, 9 HE
9] A5 E 100Hz, TAH?)HS Sms® A A s}
o dEE EAYY

{14

Fig. 4 Measurement device for the

Fig. 5 Schematic diagram of experimental
apparatus.
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Table 1 Specifications of test injectors.

Injector Stream Angle | Spray Angle
Type (B) ©
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