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Study on the Fuel Vapor Distribution of the Stratified Charge
in a DISI Engine by PLIF Technique
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Abstract : The spatial fuel distribution of the stratified charge of a high pressure 6-hole injector was examined in a

single cylinder optical 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 more cffective role in the spatial fuel distribution

of the stratified charge than the swirl flow during the compression stroke and the fuel distribution area increased due

to the activation of the fuel vaporization by the increase of the coolant temperature. But, the increase of the fuel

supplying pressure could not change the pattern of the fuel vapor distribution against the expectation.
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Table 1 Specification of test engine

engine type DISI DOHC

bore x stroke (mm) 92 x 95

compression ratio 10.5

displacement volume (cc) 498

intake ports swirl / tumble

angle between valves 45°

valve timing

IVO(BTDC) / IVC(ABDC) 6°CA / 50°CA

EVO(BBDC) / EVC(ATDC) 50°CA / 6°CA
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Fig. 1 Engine set up: (a) Schematic of en-

gene set-up (b) Optical access arrangement

(¢) 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

Fig. 4 Photo of PLIF system
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Fig. 5 LIF images on 2mm plane at
ATDC 348°CA

(a) Homogeneous charge image

(b) Background image

Table 2 Experimental conditions

injection duration (ms) 1.0
inlet air temperature (°C) 20
coolant temperature (°C) 40/90
fuel injection pressure (bar) 70/120

iso-octane (80%) +
3-pentanone (20%)
ATDC 300

fuel

start of injection (°CA)
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Fig. 5 Mean LIF images during compression
stroke, pinj=70 bar

3. 2zt ¥ n#F

31 45&#7Iel LIF ololx|
¢ 63 AREAIE 18 A dGdA] W
AAE EFTZE EAS 7}74*7 11:} 23] gaa
]

o = B
He I BEXAY

X
N
M
S
>
i
N
)
e
1)
A
e
2,
R
ox,
ofjr
ol rfok
b %

oﬁJ
o

T, A 7)ol FHA e
Aty R I
F3 E7Ie AspA7ld HIEe
o %—ZH%H of gt} & AFdANe ASEFIE
ﬁ sto] k=3 e] ATDC 300°CA°A
70 bar$} 120 bar ZAANA 1 ms =
ASE Aot Fig. 5= I#3HS 1000
mm, ¥2F 25 40°CeF 0°C, 98 A 48 70
bard W F4HF Z#o| wgt ATDC 330°CAS}
B CAANA EA43te] TAE)gt LIF B ojn|X|o|t},

Fig. 59 #& o Yehd d3fexd9y 34,
W 259 aia Ao #Aglo]l AAYE

o2 st HAIFEo] EAE dud FFS

g
0,
2
o
Ol

!

i

_66_



o

wol| CA Swirl Tumble

330 |
°ca |

40C

348 | .
°CA .

330 | .
A |

90T

348 | .
°CA Y

ER. index

1 a5 1 2 28 30

Fig. 6 Mean LIF mean images during

compression stroke, pi,j =120 bar
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