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Abstract :

To suppress the bubble generated in the liquid LPG direct injector is the most important to develop the

LPDi engine. It was found in the previous study that bubbling phenomenon in the injector of the LPDi engine is
decisively influenced by pressure of fuel and temperature around the injector. Therefore, in this study, the effect on
suppressing the bubbling in the LPDi injector by high pressurization of fuel is analyzed and the spray characteristics are
also studied. As a result, it is found that the bubbling in the LPDi injector is radically suppressed when the pressure of
fuel is over SOMPa. The bubbling is suppressed when the pressure of fuel is over 3MPa if the inserted position of the
injector is considered. Also, it is confirmed that the higher the pressure of fuel is the longer spray tip penetration and is
the larger spray angle. As the ambient pressure increases, spray tip penetration decreases and spray angle increases due

to the increase of drag force.
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Fig. 1 Schematic diagram and photograph of analogue visualization injector and ambient pressure chamber

2' AEIT:I(D
21 ZIMStE &AL QFE & ngF RFPA
Fig. 12 1AE el LA =
54& s Xst7] A NSk A ?)
& 2T AN " AEARE vER Rolt.
AAL AAE] = AEAZTL 7HA] 5}-3]_7] st 7}
A, UES N 2 23 AEe
Us AHE R A Fe 2=
A 752 A A 7 32 7T0mmx70mm
x130mm(wxbx £)%] quartz® A} Z}s}s) o 7148}
el 7k el 215 30mm e} YE Z3} Fdel] 6mm
9] BAbE el ok &9 #4248 GDI A
9 Usg 754 et QA e gdadeE 1
et gz 2o stk A4 LPGY BFS
¥} o] E(top feed)d4] o] 11 Y&l LPG 4
A8 28-S AAsAT e Jide ==
chol] A2 YENHAZA 2 o] FolAH s 2
3 BFES SAHstA sts el 7 7hAEHE e
ARt A R 7tE & 2ETHE

9 _1])1,

_\‘OL 0.1.4

ﬂltﬂl ol
O

o X

o

o o >

l

ot

A O
Sou—ulr!

O

H

48 sExISxFstel=2F AMIsA X3S, 2007

Fx3517] 98] LA G HAg AE st ol &
) IS FHL 7189 QYo HEYIE
Arzbg e IR ZtE R 2 et Atk A8
LU 600K o] ol M= 2atslx] b= Bl Al
olm 7t o} it E7ol ZHzF SAHE A
3t 299 2= g A3

7IN 8HE AL VA E sl E d g 254
S 7S = e 2o B ] AR
W QA A AHsI=E A
¢ LPG AR89 &AL Al 2575
st A
90mm, —,—7fﬂ 25mme] 7R gAs B
I WY EEE F3] 3Mpa o] Aol A
etk 25 W gELe dEde
o 1 AAE St gA HsA 2
AFEl LPG 89} FAa 7t 2R 2
AR HES BERYE T viEdrh

o
At
Ll)io?:,

e O

iﬂrﬂ
oo

o JN

o]

¢

-b E
A

£ o

,_
2
e
o

R oHr ok fo oot alo

1
M
2

2.2 AlS|XEx

=

A%
AYAAE AT S A} A AE o 2

F



Fig. 2 Photograph of an experimental apparatus
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Fig. 3 The schematic diagram of PDPA system
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Fig. 4 Behaviors of bubbles in the injector for the change of
fuel pressure
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Fig. 5 Suppression pressure of bubble generation according
to temperature of an injector wall
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Fig. 6 Spray development with lapse of time with bubbles
and without bubbles at Pw=0.54Pa and Pf=2.5M{Pa
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Fig. 8 Images of spray according to ambient pressure and
injection pressure
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Fig. 9 Spray tip penetration according to fuel injection
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