10/ ¥

7HEd Ade] A44dy 34 4+

Investigation of In-Cvlinder Phenomena in a SI Engine
A 24
K. S. Kim

ABSTRACT
To investigate the in-cvlinder phenomena in a SI engine with 3 valves and pent-roof type
combustion chamber, flow fields, fuel distributions, and flame propagations were measured in a single
cylinder visualized engine. Flow fields were visualized by PTV system during the intake and
compression process. Fuel distributions were measured by PLIF at the various engine conditions
including the cold and hot engine conditions and the effect of air-shrouded injector on the fuel

distribution was investigated also. In addition, flame propagation patterns were characterized.
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Fig.l Schematic diagram of LIF svstem.
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Fig.2 Fluorescence Intensity during

compression.

Table 1 Experimental conditions of the

engine,
ﬁgrameter Conditions _ |Abbreviation
Intake = 40T COLD
Port
Temp. | =85T HOT
Injection |__ATDC 300° IVC
End ATDC 120 VO
Load Full Load WwWOoT
(MAP) | 50kPa PL |
regular dual p
Injecto stream D/s
njector air-shrouded dual A/S
stream
#* Fixed Condition
eoEngine Speed: 1500RPM
oAF: 14.7
oSpark Advance: Full Load: 10
Part load: 32 ° [
¥ % A AE 24
®1500RPM, WOT. Motoring !
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Fig.3 Mean drop sizes with respect to

pressure difference in A/S injector.
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Fig.5 Fuel distributions at COLD, WOT, IVC, and D/S (Intake ATDC)

Fig.6 Fuel distributions at COLD, P/L,IVC, and D/S (Intake ATDC)

Fig.7 Fuel disiributions at COLD, P/L,IVO, and D/S (Intake ATDC)
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Fig.10 Fuel distributions st HOT, WOT, IVC, and D/S (Intske ATDC)
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Fig.14 Early and middie stage of flame propagstions
at P/L, IVC, and D/S.

Fig. 4 Flow fields during intake and compression
process.

Fig.15 Early and middle stage of flame propagations

Fig 13 Duplicated flame images at WOT, IVC, and DIS. at P/L, IVO, and D/S.



Hol 2ge] e deE¥e A7t Uk ¢
"ol @t £o] AdFoz A3 FFANA
o A E¥E 498 YA

P/L, IVO, D'S 279 d8E ¥ Figl2st
2ot Y 278 370wl g £
717b =, o] Fo AelM ArYAe
FYelt £X Fele W 2AAKY ulkd
o}.

33 34 Jd 54

Fig.132 WOT, IVC BAldx de 34
BAE 2R3 ol W} 2z} ez YA 2 H
Aoz A9EAY ¥ AAHA Ay
Aol 283 E Urlin Ut <A FgRom
o 3 M@yl AR k3 F7) WwBEo 29
Aoz o £ A A$ 293 Zea9
HAAZE A AY-wjy] WE o2 ol ¢
H A7) WEoln, WA e A A
o]l 7t ®& R Wj7] Wr Aoz B £
o stgAnte] Alolg wWast 43l Usd,
% 23 ARAME € 5 ASo EF &
A7t Abol ettt ol W3y dEol HPYHH
AT YL AA ¥ AeE ¥ 4 Yt
27] 399 HGAAYE 2H WOTS AS$ A
Aoz 203 ZFag F402 F¥d 7}
7AE QU2 sido]l FYsY AlojZol uwi}
Wzt A3 Utk ols} Zo] He olf2A
T FaAge] 100 o]BR o] o HE &
ol T 27l ot Bdo]l go] AYs
of FAEH F99 #F% 457 waA g
ol AEIE F4HoR FH SNnE 27
3go] A Aoz YRE

FEFSY AL Zrgde ¥HEad
A dlzie 2 ASAAM PASo glm, WOT
of wa] FEelzol Fxx oF3th(Fig.14) ol
ZUAMe FuAZo] 32" olmR AMIA
HE F%0] dY dohdol FrlZoM vj7E
o2 ¥ FFol A3 dEd AR
H4&e7le oz AzEd RERI AL
233X AA4Y tEel WOTH vial HA
W7l e 2934 MEE Falzol Fx
T Rk RERIA Alolg WFo AP A

Ao deiae A A3 A1 $(1998)/17

ARE old 71AY o2 YzrEc

IVO 418l 3% WOT 2ddAM= IVC B
A wis} wlmatel 2] stqge] WAgd & =
ojgel gloy, FENFHU Ao 278
2] gAo] &2 AtolF WFo] A3ct.(Fig.15)
JdEEY 3% ZHE B9 RER} VO B
ARl B 233AdE dgrF g dER
%o] Fol N, F2 ALY stdye] By
7] WEolth. FEFIHAM IVC A B4
Aol 71d 99 AAR2A AFH
A g, IVOA F$ whgo] dojte ¥
7t 39 AEHl BAB Alojg Bl A
dtot. olRe UA HHe dast 4F 2AA
A @wel dolslel I He2 XY dYo
AtAs gagtde) §4E dehliE oz B
F At

44 &

AzfA o UAgo] ABEEA nAE
gL ZAE R, olgd #EH HYARE
23 23 ods3 e AAE A
1) COLD, IVC BAtd of §4] %, 7140 &
< AEYAECl FY=, o YAES A
T FAum oJHEAN HAIA S ABYatEel
uls] @8 FHe Ar)9 Yakse #Y=HI, ¢
Z277A g2 YAl dolslen <k20-30
umol i o] FZ7]o|t}

2) IVO ¥4l 3% A/S 9Ers DSl bl
8 fidse JdEdAe AV dx Jan ¢
27l dadAe] FUEXI FYSHD

3) HOT, IVC #4d of WOT 2ddMe= &
g4 27ldE AEYA) 25 FYIH gRE
71 AHE FYSY, PL 2dAME A4
HE fYsle 98 itk

4) 233 Fa ¥4X7F A Ag-uwjs] ds
oz Ao A A FPRoz 3]
g At 7 &3, §rBeze AR &
o et Az BB k7 B4 JlEA
o] 713 8 Aoz wudr]

5 BERIAME A2uaA o] o} £
zu} ZE7F WOTol uls] R4 <3k 22



18/ &

frEo) M 27 39 EF7F A3,
ALA 7] G S gol Ben oEd 84
& BERIAA A BUPAAL AA
= 8o ¥ Aoz wadch

A e R

Ny

[

o

R -]

1. E-Winklhofer, H.Philipp, G.Fraidl, and
H.Fuchs, "Fuel and Flame Imaging in
SI Engines”, SAE Paper 930871 (1993)

. T.A Baritaud and T.AHeinze, "Gasoline
Distribution Measurements with PLIF
in a SI Engine”, SAE 922355 (1992)

3. B.Johansson, H.Neij. M.Alden, and

G.Juhlin, “Investigations of the Influence

o

of Mixture Preparation on C,\'_clic
Variations in a SI-Engine, Using Laser
Induced Fluorescence, SAE 950108
(1995)
4. JMeyer, M.Haug, and S.Unverzagt,

“Controlling Combustion in a Spark
[gnition Engine by Quantitative Fuel
Distribution”, SAE 950107 (1995)

5. J.C. Swindal, D.P. Dragonetti, R.T.
Hahn, P.A.Furman, and W.P. Acker, "
In-cylinder charge homogeneity during
cold-start studied with fluorescent
tracers simulating different fuel
distillation
950106 (1995)

6. J.B.Ghandhi and F.V.Bracco, "Fuel

distribution effects on the combustion

temperatures.”, SAE

of a direct-injection stratified-charge
engine.”, SAE 950460 (1995)
7. R.Shimizu. S.Matumoto, S.Furuno, M.
Murayama, and S.Kojima,
" Measurement of air-fuel mixture
distribution in a gasoline engine using
LIEF technique.”, SAE 922356 (1992)
8. T.DFansler, D.T.French, M.C.Drake,
"Fuel distributions in a firing
direct-injection spark-ignition engine

using laser-induced fluorescence
imaging.”, SAE 950110 (1995)

9. Z.Hu, JH Whitelaw, and C.Vafidis,
“Flame propagation studies in a
four-valve pentroof-chamber spark
ignition engine”, SAE 922321 (1992)



