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An Experimental Study on the Analysis of Liquid/Vapor
. Phase in GDI Spray
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ABSTRACT

For this research an extension of the LIF technique that the LIEF(Laser Induced Exciplex
Fluorescence) technique has been used. LIEF technique is the unique method to allows the
visualization of fue! vapor phase and liquid phase individually by capturing each signals of them,

In this work, performed that the basic procedure for advanced LIEF technique using TEA and
benzene as dopants and high power KrF excimer laser to excite the dopants. Iso-octane is used
as the fuel because it does not absorb light at the laser wavelength. The boiling point of
benzene and TEA are 81C and 897, respectively, in comparison to 99°C for iso-octane.

It is observed that the behavior and distrib;m'on of high pressed fuel injection from various
test condition. The injection pressure is set as 3#h. and S And the ambient pressure of test
chamber is atmospheric pressure and 1MW, the ambient temperature of chamber is room
temperature, 300C and 500T to imitate the condition of GDI engine cylinder.
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Fig. 1 Schematic of experimental set-up
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Time after Spray

Liquid Phase

Vapor Phase

Fig. 2 Process of spray growth (room temp., Pij : 5#, Pum : atmospheric pressure)
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Vapor Phase

Fig. 3 Process of spray growth (300C, Py @ SW, Puwb @ atmospheric pressure)
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liquid vapor

Fig. 4 Fluorescence image of spray (room temp., Py : 5#4, Pumn @ atmospheric pressure)

Fig. 5 Fluorescence image of spray (room temp., Piy; @ 54, Pam» @ 1MW)

Fig. 6 Fluorescence image of spray (150C, Py : 5W%, Pume : atmospheric pressure)

Fig. 7 Fluorescence image of spray (150C, Pi; : 5, Pam © 1MW)

Fig. 8 Fluorescence image of spray (300C, Piy : 5W, Pum, : atmospheric pressure)

Fig. 9 Fluorescence image of spray (300C, Pi; © 5#, Pamb © 1)

¥ &7 244 A4 A MsA B Fiste ez Hzidoh old w7} 7jude]
FE 48 dAEe] 1L FA7AN I3 ¥g AsE Az At ok 33 Fohst



AFE BA 271 AR FAsE AYE
Holr}r} &9l golrle] 98 Fwsd U=
dHgol 71402 HP2E 1 UF A4t
B M7le SoE3 74 YFo) Futste
AYE ¥AFT Yot

Fig. 2% Fig. 3& vlas & 9, 297 ¢
Hols Wzst gloy 9x B4y exo 3
Sl o2} 43 43y ¥R Yeje o 29
2 POtk A47|A g9 BE Yo gy
& goizign HMq 2o WYHQA B¥
Bgol @A Ao} ohvzte BE ¥9 o &
Ysfol Aot BA 5 89 d4te ¥
A7 ARHAY 4oz ARem
o Adel BEX X R Aol wiA:
o.

AR B4 hH3 2907] ¢Ee 93sez
Y YA o BF YPo| waE B:
A& ohlzts @lA & o o] dAH: 2
9 EH7] ExojAMe ¥F % & FUMDY
B8 ARV Fusd v der ARHE A
olzt Atgdo.

2
o

ot

o

32 489 7//A%Y 5= X

g A 71EAY £F FHE dolust
2, 59 #AF 49, divigte] 247 g9
A B0 EE J_ 9 30T ¥FAAW
M, 4 &5 FAd we /3 43y ¥
2%, aEn 97 &5 g 7143 44
9 ¥X AYgg FWnsi

2 dollMe dE 77 98 Ade ¥
oA 47 &=, #9497 ¢4¥€e w5z Hen
719A 143 B39 BX BE4& 9wy
ool o 2 YF ojujN9 AE5L A
duration® 3ms, QB ¥ ¥ 29 A HAA
AA 5

Fig. 4% 4294, SR 24} 43 d8n
Wk E917] Ao g A4 ¥
3 oluxlg xoFm ¢ich Fig. 5= 4& 5
o] £} 48 2|3 1) 247 gHdA
9 olnAE g Yehxn . ¥ Wiy

A ul Y= A5 WA 4 5(2000/63

ZAQME 439 7 oAt 4F8A 7
g Rez Jelden o yge drigty ¥
171 2PN 4332 Holm Yo
9 E971dME BE Yo 95Yoe W
A7) oA Al YPoz {FAHE o
#EEHAG, ol Swe] YA FAL gt
7] o] 1wz L2dol wep Aty
i 297 grE el 2} AP Ao RN 7Q
e Aoz yZ Y,

Fig. 33 ¥ =49 47 &9 15T
2 Asd A9 ¥% ovl4 AAE Fig. 6
o yvehligid, dedMe dgHez e
el o) ggo] ¥48 gastn 714
o YF NE7 B5 Y3 AN AX A48
RAE & & U A4 H$ 94399 £F
F¥& uel ZFaA JEhd 94va dEHe g
EE EAY olx 43y ¥R FHE w)
B 99 du7 EA82 AR o FAL
AEFY FHHA: dAE] we 49 A4
A7t EA% ALE JERIT

Fig. 8& 54% =ddAM #47 2=5}
300CY e} A} ojniAEF ehlm gl
A3 ogsAYnl 4589 Yest R4
Y3 olnlAoie dol Aoy 4L, 150TY
73S gAAe} nPPE W, 2% 5o w
2 Ao qge] YFo] dHAL AL
4 £ U}k vz Jjge F$ &5 A4
% FA¢ P A5 F ASE 8
g <+ Q.

257t F7tgtd] Wt BRe YRE N9
U3YAX 33 o H9g Yol 7= A& ¢
F i

471 gtee] pg B4 250 e 714
% A4 X EA4L Fig. 5 Fig. 7, Fig. 9
of d&£402 I Jehy Qg WA BEAY
AFe] mE FXE A$, dIske] £9A716
i Y 933 £F JHE A £
3 ok aHy X9 e nE R4
XE FA #As3 79 23X 3Y 2
X 99 9 BEXPo] QolA = F(F Mo
I gk



64/= &

Fig. 48} Fig. 5 Fig. 6% Fig. 7 28x
Fig. 8% Fig. 99 vl FY$ zdoAA4 #
7] 449 44l BE VY A4 A=
EXE ddzez 3 viad F2 A £4
7l o Frle) oiet BE Yol W} F
= AA vderdn o #9497 ¢=€e 7
2 AY dFYoz FTANY Yy $=)
B 2% 4oz 939 YRz o539
FA FPAA A¢ BXE Holm glon, &
3 71de £x7} 82 AR Ao
F=HAA degdn Qg ol &x9 A%
of el AR ASEHA A ¥ B4
e Frt2 ¥F YAE yYrz A%dgE
A3t TS Jeidda Aseg, F 2
=9 4o @A B4 ¥ FAE A4
o X8 FA71= QAR g Aol
I AlEdo

4.3 8

AY BN dr BFAMY 748 9449
BE BXE A Y, stEds dM3
t 982 iso-octaned A Ffo =y
M(fluorebenzene)® TEA(triethylamine)& 3
743t9 ecxciplex 71¥& M Egeo=H GDI A
o A9 YRE BAEY 9% F2 AR
d 489 v B9 4Ey 247 LEE
WANFAN EX BE4HE 4Her 48
Romw o) U &L g7 g,

1. iso-octaned &% 2 ZulA (fluorebenzene),
TEA(triethylamine) £ 8¢ 982 383,
KiF Ao #o|Ag o] FHoz ol g
8to] exciplex 7|g& A &3t 7i4da A4
9o ¥g 5I4E 9% AHRY bandpass
filterg& ojg&YozN &AL RAMEY
a8 7] - A4y EXE PN do £y
g+ uA

2. 4L q71g A4 Ghe) 2A gEoz
FAIE 959 43 EX:= $59 YHys
A9 YA YAz FaA gEARo,

N3 A¥e A ExdA &uc

3. 300C di7ig =AM Siee] ¥4l gtdEe
2 FAE du 94 Bxe e A%
¢ dizxer £F ¥ 06mE FHL=R
8o A3 Fadd EF Lr]Z 1AM A
9] gl A= witd, 7|49 A9 BF 27
2E 333 8 Y YildNE W
€ Yol dx g gol Az

4. BSi7l &= BF Mg sas 44
9] B£Xo] 4PE vXe 2 AAR 2§
8o, =7 FE4E 439 X 49
L 4dH Fee gAasa, 7ds) B2 9
9 @ AdY Fxe F48 FARLS ¢
F 314,

5 97 48L& A9 sldat A9 ¥
B4 FAFHA %L 7AA RAoq
o] oo wmEq EF UAE AFA
dozA 7143 A4 HAAHU EXE
BE FHoZ oA AR BAuY.

ﬂ},‘l

IEY

(1) M. Ohsuga, J. Yamaguchi, R. Kawabe,
M. Momono, "In-Cylinder Air-Fuel Ratio
and Combustion Control for Spark
Ignition Engine”, SAE Paper 950076,
1995,

{2) J. Gaulitieri, C. -A. Sawyer, "Toyota,
Mitubishi DI Debut”,
Automotive Industries, pp. 30, Aug. 1995.

(3) AAS, ozt 2Ys, AL, P4 “4
2371 AFEAA 7HE™ 718e g
g AXO) BIAFAT G 1997 &
Attedd =83 97380021, 1997.

(4) 23%, “UANYITY", pp.299-304, A
A}, 1999,

6) AYE, °1=Y, “d2FH, pp.35-36, 9
A}, 1998,

(6) J. B. Heywood. "Internal Combustion

Fundamentals”, pp.37-40,

Gas Engine

Engine



(7

(8)

McGraw Hill International Editions, 1988.
A. C. Eckreth, "Laser Diagnostics for
Combustion Temperature and Species”,
2nd Ed., Gordon and Breach Publishers,
1996.

L. A Melton, "Spectrally Separated
Fluorescence Emission for Diesel Fuel
Droplets and Vapor”, Appl. Opt. 22, 1983.

Az oMol YspsrAl A5 #Al 4 E(2000)/65



