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The Study on the Fuel Vapor Distribution of Homogeneous Charge
in a DIS| Engine with a 6-Hole Fuel Injector
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Abstract : The spatial fuel vapor distribution of the homogeneous charge by a 6-hole injector was examined in a

optically accessed single cylinder direct injection spark ignition(DISI) engine. The effects of in-cylinder charge

motion, and fuel injection pressure, and coolant temperature were investigated using a planar LIF (Laser Induced

Fluorescence) technique. It was confirmed that the in-cylinder tumble flow played a little more effective role in

the spatial fuel vapor distribution than the swirl flow during the compression stroke at 10 mm and 2 mm planes

under cylinder head gasket and the increased fuel injection pressure activated spatial distributions of the fuel

vapor. In additions, richer mixtures were concentrated around the cylinder wall by the increase of the coolant

temperature.

X
o
M

>
>
1>
N
)
i3
ry
N,
)
rlo
N
i
1o

o N
—
o Mo mh |
r
N
)
=2
R
[0
)

%0,
o
>
—
>
=
M
>

o
oX
i

rr 2y
(o
T o

NN, ool o |l
rU ol o 1>
T
dr i a

4
Jo r

>
>
[>
i)
o

A&3F AR AN 7hEdT| e g
o] ZojA 1 Y’ E3
1943 (high pressure multi-hole)
Z(outward open
A A E I FAIAE

:
Kol 53t

1)
f
ok

N
-

o> et
Ir o
o
- ro
N )

{0 iz

f o 41
12

S
>
N,
o 0o
o2l
&
=2

Mo 2

>

=

.20 R Ao

2
Q
N
<5
re
il

o FEEE HEdzel RS
Astn #AF7) 209 ASlE 712 P4
Ha WS Aok A 1A Asde) BHE B

DAFEAAA)  AZesta ABA71A &
E-mail : sskim@silla.ac.kr, Tel : 051-999-5712

T e WHLE FH B AF7F o] FofA
AT, AHRA T He) A el 2
He 37-d8 Ve THEdE AL A3Hd
A2Ase Greted W T8t ojd AT
A #olAf =8 % (laser induced fluorescence) 71
HE A&t AFT719 9837 EE54e @
Fag oy’ B ATdME FYRE, dREAYLY
2 Wi e #4379 d8FV] XS
s BFAT

2.1 7tA & QI E
B AT AR @75 JHASE AR EAR] 7F
71 AL Table 1o Jelfglon &3

29 A EA 7HA B 3L Fig. 13 2ol ¥
Zy pE AU g FAEY Yt F7

F43st7] 9lal Fig. 1 ()2 2ol 2719 §7]
3 7)o Bo] M3zxd WHE M3
d WHE 2oy M3l fFo], A3z W

[—

o

(<3

Ay

=

> oo
we v (m oot (m boamp

BN ofN o it o

i



Table 1 Specification of test engine

Engine type DISIDOHC

92 mm X 95 mm
10.5
498 cc

Bore x Stroke

Compression ratio

Displacement volume

Intake ports Swirl / Tumble

Valve timing
IVO(BTDC) /IVC(ABDC)
EVO(BBDC)/EVC(ATDC)

6°CA /50°CA
50°CA /6°CA

Wind ow,

Swirl Control

Valve (SCV) \

Pentroo
windows -
Quartz liner

(e) (@)
Fig. 1 Engine set up: (a) Schematic of en- gene
set-up (b) Optical access arrangement (c) Front
view optical access (d) Cylinder head configuration

A—A plane view

B-B plane view

Fig. 2 Nozzle of injector and fuel spray
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Fig. 3 PLIF system
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(a)

(b)

Fig. 4 LIF images on 2 mm plane at ATDC

348°CA (a) Homogeneous charge image (b)

Background image

Table 2 Experimental conditions

Injection duration 2.8ms, 3.2ms
Inlet air temperature 20°C
Coolant temperature 40°C/90°C

Fuel injection pressure

70 bar / 120 bar

Fuel

Iso-octane(80%) +
3-pentanone(20%)

Start of injection

ATDC 60°CA

Teool | °CA Swirl

Tumble

300

40°C

320

E.R. index

Fig. 5 Mean LIF images at 10 mm under cylinder

head gasket, pi,;.=70 bar
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Fig. 6 Mean LIF images at 2 mm under cylinder
head gasket, pin;.=70 bar
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