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Effect of Opening Pressure and Ambient Pressure on the Characteristics of
Atomization in Early Stage of Diesel Spray
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ABSTRACT

The disintegration of transient diesel spray in eaily stage was investigated at different
opening pressure and chamber pressure by means of shadowgraph method using nanolite and
still camera. Diesel spray was inmjected imto the spray chamber which was charged with high
pressure nitrogen gas. At the beginning of injectior. a liquid column that was almost the same
diameter as the nozzle hole was observed. Spray tp penetration and spray angle were always
increased with an increase in opening pressure.
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Table 1 Specification of F.LE.
Injection Pump Nozzle
Maker : DPICO No. of Hole : 1
[Type : PE-6P ole Dia.: 0.26mm
No. of Plunger : 6 Needle Lift : 0.28mm
Plinger Dia, © 12mm _ Bac Vol : 12lmm® |
Plunger Stroke : 7 mm
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Fig.1 Nozzle geometry
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Fig. 4 Schematic diagram of experimental setup

2271 ugs He 43S #dsir] #8kq
o BAL A2e sikPr)E FUHAE 7 e
ARERAE Azt ‘:lf AL A& Fig.
Zro] 7]1&9] ABREAAY £ExelE AW
B2 ALgste Agstan. 1z AEHEe Ad
HP,)& L1MPaz WA AAstx FAAE 2
AW etS 20.1MPa, 40.1MPaZ 3t sk BHx
AARE ARV} BANEA st DEEAREA
ﬁi‘ﬂi‘ﬂ‘: Al B g o]g3ste BRAYH
w7d o2 st FAREHE AR E g5
04 2 BAPE A SR
Fig. 4= & 483FX9 T4EE Uiz A
BAHZE IAFRHE FeHL JZ9 2
e 20 949 ZEe QI (rotary encoder)
A B=7h 134 & gt 5 BES Z-E2
WA ZIT) 0] Z-B vt BE ALY T)E
Za7F Jo), BAMEEZe 67l Bl F S
B3R HEHX D 1719 e FIHEHS
ZAAE g FAEI FAAHT BEH Y
Ao AFEHL Wz QAT S8 0B A
W B (solenoid spool valve)E A3t
Fig. 5 Z-¥2, £ xol= T2 B4¥
2, B AH, 48, US¥HY 578 vEE
MEolth Z-Bak HE7L 184 & duint 2

31_' mhu rir

oy

oA 2

38 459 - o8-

Control cabia
BRNE eabla
Fual line Injector

Neadla LIt Sensor
Shamber

Nancliteé source
Convex lens
Nikon Stlll camera
Pressure sensor
Solencld valve
Dummy Injectar
10. Plunger purmg

11, D motor

12, Rotary encoder

PENPARUN

13. Rall

14, N, gas cylindar

15 Gas raguiator

16 Travarse unit

17, 5V powar supply
18. Nancllte centroller
19. DG moter contrellar
20. Tacho maeter

21. Funetion genarator
22 Tima delay circuit
23, Solancld controller
24. Carriar ampiiflar
25, Charge amplinar
26 Oscilioscapa

27. Computer

28. Fuel tank

toj= ZESed YHA 1‘?‘;
@i E st 2HEste] T E A
BAPE o] FojZT}, & F A o
ARFEE A B ZEE HMH 34
(nanolite)}g  &AEAZIth L9 =&AL
18nse) L B xE= 25mJeltt. old FHE ¢
A 31 Fdes HEL %E% = B-HAH4
2 st B9e 7-BAE yjRoz ARA
ARE AAAM FAEIC 2AMEHZY SAHTE
700RPMo] 3l EAM)7HE 2msZ2 15k A9
AT

Z pulse F] ”._,
Ext. clock _H_H_H.HJ“UUU“U”L _____ JUU“HHU“L

Sol. driving dt, T,

pulse

Sol. operating __!‘_7

druation

Zdc
7z
Z-3

B

Pressure

Needle lift

Light druation ity

Shutter (B shutter)J L

Fig. 5 Timing diagram for synchronization

o5} - T



Fig. 62 ZH¥H(Po)el 20.1MPa, 30.1MPa,
40.1MPadiA 4R USHA 2 YRAEE et
dn el wasERE QA des
27 ERGE FLHAT Auge] 34
% s 3R] Yool 4L Y 4 31
o, % 4ag 9 92 g6l Fen
Azte] A@s 3 g,

60

-350 F 20.1Mpa
o - ey -~

= 40 ,.;',""". L 30.YMpa
-0-;30 - Fa \l\ ......... 40 1Mpa

520
wn

a10f
)

1 {

I R R g 10 17 18
Time ( msec )

Fig. 6 Needle lift and pressure at various
opening pressure
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Fig. 7 Early stage of diesel spray at the back pressure(P,) of 0.1MPa
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Fig. 8 Early stage of diesel spray at the back pressure(P;) of 2.1MPa
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Fig. 9 Spray tip penetrations at various back

pressure and opening pressure
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