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ABSTRACT

This study investigated combustion characteristics paying particular attention to a mass flow rate pattern under

stratification charge mode. The mass flow rate was changed using two injector drivers with different operating

characteristics for an injector. These injection systems were employed in an optical single-cylinder engine. Three

different injection timings under late injection modes were set to simulate the stratification charge combustion. To

obtain the mass flow rate, the experiments of fuel metering and injection rate measurement were performed with a

fixed injection quantity. In-cylinder pressure was measured to analyze combustion characteristics. Initial flame size and

its developments were also visualized. In addition, the mixture distribution prior to ignition was obtained using PLIF

technique. As the mass flow rate has a higher value, more stable and faster combustion was achieved. The mixture

distribution showed more uniform and higher concentration in the bowl near the spark plug as the mass flow rate
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Nomenclature

CA :crank angle (degree)

COVvep: coefficient of variation of IMEP (%)
IMEP: indicated mean effective pressure (kPa)
MEFB : mass fraction burned

L.ME

DISI(Direct Injection Spark Ignition) =
ALAolA 2 Aojd AT EF AaE Fsto
A4 AL Zolu FUWAAE 3= 1)
AUGTS ol&stal ok 18R FgE A

glel 2715k Ao

3 g AE

- H o=

AL uf§-

B 7

* 34,

13

w9 FQslth HL

ANZN7] ste] ge BAIZEe] thaA] BAL

O Z—LQ_‘_ oq:rLE 9}1\1;]_ 34 UZ}E]-H %’Eﬂﬂ
3

[‘_3_1

o
o
é

HE iE ol

o b
d¢ o
ol
o,
Ko

<
o 2

r
o
Lo

o 8 Hrox
Q‘L

rE

I 1mrr B o

>

roﬁwﬁm
>

=2
fu

e
ol
o
=2
2
HI
i
=
>,
N
T
i
kS
=
ftfo
o

(

N
ol
[
ox L

ol

Jo
CRRE
BAES

s Eel
seict.

sle] £

(ot
it
re
B>
m
X,
o
N
>
_O‘L
14

o
tlo

13;
Q‘L
N
B
Q‘L
E3
M
>
ol
::I

W, AREe] s 2
1ol 27] siele] A= 7HAst
PaAe) 2o Eela
= PLIF(Planer Laser Induced

. _11}11 offt
o
_0|L
@

o

-1}4

13

-

M 2
B b
_|>1

¢



2002

=%

Al

Fluorescence)”|'H-S AR&38ho] 2 2% <l
BESGS ASAAT, o9 e A
E5jo] RAAISE BAbEe] Apolel w}

| G AF B AASHE 248

=
=
R

Qb rjor
koo o

N

2.1.1 7HA] 3}

73t 1
g DISI A7 ==
ui-e] ZHAIskE 918k 7HA 3 B

o, ol B9, A IAE,

2, 450 Awi HAdE o Ak 7HAE Egr
& Fote]l SHeld FUAEE sl 4
e AR ¢ Qs skl dxle
DC tpo] R HE 2 F-gAIZITE Table 1= 7M1
g} qlxle] Algs vk 2ol

Fig. 1 & Y22 Hae] dds Hehdl 2o

Table 1 Specifications of the optical engine

Engine Type 4 stroke, 4 valve
Bore x Stroke (mm) 85x 88
B(l:?placement vol. | 559
Gombustion Pent-roof
Compression ratio 9.3

IVO: 6° BTDC,
Valve timin IVC: 46° ABDC

d EVO:130° ATDC,
EVC: 10°ATDC
. Hollow cone,

Injector type 60° swirl
Ignition method TCI
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(a) Top view (b) Cross section view ( A-A")

Fig. 1 Configuration of piston top
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Fig. 2 Experimental setup for the visualization of

flames and mixture distribution
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Fig. 4 Rate of injection curves for two different

injector drivers
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drivers
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Table 2 Combustion durations for two different mass flow rates

Injection Type A Type B
timings | 5o 60° 70° 50° 60° 70°
MFB BTDC | BTDC BTDC BTDC BTDC BTDC
10% (°CA) 0.7 08 14 41 46 05
50 % (°CA) 0.8 10.0 133 34 41 8.9
90 % (°CA) 22,0 217 25.0 155 159 184
Burn dur. (°CA) 226 226 236 196 205 189
Slope 17.0 171 16.4 197 188 20.7
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Spark plug

(a) Type A (b) Type B
Fig. 6 Initial flame development
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Fig. 7 Fluorescence intensity along the vertical

center line through spark plug
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