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Effect of Injection Pressure on Atomization Characteristics of
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Abstract

This paper describes the macroscopic behavior and atomization characteristics of the high-pressure
gasoline injector in direct-injection gasoline engine. The global spray behavior of fuel injector was visualized
by shadowgraph technique. The atomization characteristics of gasoline spray such as mean diameter and
mean velocity of droplet were measured by the phase Doppler particle analyzer system. In order to obtain the
influence of fuel injection pressure, the macroscopic visualization and experiment of particle measurement on
the fuel spray were investigated at 3,5 and 7 MPa of injection pressure under different surrounding pressure in
the spray chamber. The results of this work show that the fuel injection pressure of gasoline injector in GDI
engine has influence upon the mean droplet diameter, mean velocity of spray droplet, the spray tip penetration,
and spray width under the elevated ambient pressure.
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Fig. 1 Schematic diagram of experimental apparatus
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Fig. 2 Influence of injection pressure on injection
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Fig. 3 Comparison of Spray tip penetration and Spray
width (P,..,=0.1MPa)
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Fig. 4 Comparison of Spray development and upward
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Fig. 5 Influence of fuel injection pressure on spray
width (P,,=0.1MPa)
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80

~0w- P, =0.IMPa

—s—P_ =1.1MPa O/

- .
//éffvﬁdﬁﬂ¢//rﬁ

0 . 1 L I N
1 2 3 4

0
60 L 0

40

Spray width (mm)

20 |-

Time after injection (msec)
Fig. 7 Influence of ambient pressure on spray width at
5MPa of injection pressure

g Ag € $F9 E& F9 gtEle] Frtge
2 ztadte AEE Jehidch oy d AL
¢ oge Frto W& F¢ F719 A @
go ol ¥F = 713154 25 Zo] ZHdo]
AL vAE Aoeg B F g}, 2¥ 5—%—-1 %
SE PR AY =Y 71314 Zohe vlr 9 3
o AL ¢ A By RAoE Wk,

3.3 24l ¢ize| ojRlE £4

Fig. 8 & & =39 A8 20mm oA w73 W
9] A#ls SMD oke] #AAE ¥4 o o
g Aolt} of Mo W= upe}l o] WA
Wak Ag 10mm B2 74X BF 449 HA
AR Ane EA 4o F71¢ tiEY F713}
t A%S BEolthrt 10mm o]/deo] HW <ty
gafo] Z7gd) md SMD7F Aol E FYUS
vERAGITE o9k o] dAe] r = 8~15mm1“’rﬂ°11
A F7rete AYAE HE AL o] YA 2
Fo FAR G Aoy Wi é%E?}

ER o_qzq Ateld] & &as} AA veh}s] of
9 Aoz Algdr

Radial distance (mm)
Fig. 8 Influence of injection pressure on SMD at axial
distance L=20mm (P,,;,=0.1MPa)

SMD (pm)

10 1 N L 1 L f

Radial distance (mm)
Fig. 9 Influence of injection pressure on SMD at axial
distance L=40mm (P,,,=0.1MPa)

30

SR BAR
40
—o— 3MPa
a0 | —a— 5MPa
E —A—T7MPa
=]
[}
= 20
W
—0—0
10F
0 10 20 30

0 10 20 30 40 50

—u— 3MPa
—e— 5MPa
—A—7MPa

AAA\ A’A Mﬁ&ﬁ O)'

AAA
O.’.‘ o/ n’u A

15} D‘lnn, el

25 |

20 |

SMD (um)

T 20 30 40 50
Radial distance (mm)
Fig. 10 Influence of injection pressure on SMD at axial

distance L=60mm (P,,,=0.1MPa)

Fig. 95 % a9 A8 L=40mm 9] A-¢2A
BHe] PF SMDE r = 20mmE FAZ w3 %
o] Agyt F/gss Fhde AEE vel
ony wale]l AFL r>20mm A ¢He] F71E
o wa}l SMD &= i e FFE Ve

Fig. 10 & % %% 7& L=60mm ¥ 73$2
SMD Rl & ZAI§ AoZA % 39 A
60mm ol AN = 98 5 Ao HF YA

60



&Y ddHe dg BF v ygs SAd nAE 24 ¢4He 9% 559
40 9
a5 | —0--L=20 mm E —o— L=20 mm
ek
%0 —eo— =40 mm - —e—L=40 mm
< —a—L=60 mm A —a—L=60 mm
2 25| T
And, AL\
[ A A .A’A c APAA y
= 20| \ g °r POV L L
A E
A
15| E\ ‘veed s 4l
[aguls] o
3 "
10+ L -6 L . i ) 1 !
N— P —— L 0 10 20 30 40 50 80
0 10 20 20 40 50 60 Radial distance (mm)
Radial distance (mm) ) )
Fig. 11 Influence of injection pressure on SMD at axial Fig. 13 Effea of axial dls:.tance from the nozzle tip on
distance L=60mm (P,.,=0.1MPa) axial mean velocity (P,,=5MPa, Pyp;=0.1MPa)
amb™— - 30
30 ““‘P"‘
Q o —o— L=20 mm E —0o—3MPa
E 20 / X —e—L=40 mm £ 20t — —e—5MPa
. r (4]
5 —a—L=60 mm k=] __f/ / —a—7MPa
8 g o A
1] ,. =
Z 10t "% S 1o} e
1]
8 Sl A\ £
E “A 2a,, 5
.g ol §55000 00000 s Of - p—a—0
0 10 20 80 40 50 60 0 5 10 15 20 25

Radial distance (mm)
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