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Aer odynamic characterigics o supersonic liquid jets
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Abstract : This paper introduces a research on aerodynamic characterigic of the pulsed superonic water
jet. The experiment was done in a vertica 8mm diameter powder gun facility. Water jets of 600m/s were genr
erated from a 5mm diameter nozzle. The shgpesd the jet and shock wave were observed by schlieren photograr
phy s that the dataof the shock-jet sand-off digance were measured. Supersonic diessl jetswere a0 generat-
ed from a horizontal high-pressure helium gas gun. It is suggeded that supersonic eed of the diesd fud jets
helps atomization and mixing which are important in combugion of internal combugion engines. The relation-
ship between the mon-dimendona shock-jet gandoff di gance and the Mach number is quantitatively described.
The results of this pgper denondrate that diameter of the jet head has crucial dfect on the jet aerodynamics,
e.g. , the shape of dock wave and the shock-jet gandoff di gance.

Key wor ds:supersonic water jet; schlieren photography ; shock stand-off distance; supersonic fud jet

[1]

[2.3]

* 1 2004-08-22; 1 2004-11-30
(1962-) ,



35

(debris)
1958 Brunton'”
1967 , O’ Kede
31 4km/s
1977 Fed  Leser'®
2 3km/s ,
11995 (7]
4. 5km/s ; 2001
, Weeks
1
1
1(b)
) , 5mm,
8mm 0.6 1.0cm’
1(c)
1.4g ,
[9] 1(a)
, 198 mm
PCB ,
150Qu s
2 600m/s
2(a) 2(b) .
H (

s Em—{ g —{eeas
i
$H
#
XEE
(2) X¥RGE
OB ey aelme
P SR
. % 4
Ak

(b) %

1

(c) FHREMBIRIRS

Fig.1 Experimental facility o liquid jet

Y

| ‘/
|
581 5 [a)
e —

I

2 600m/s

Fig.2 Shlieren photographs o 600m/s water jet
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Fig.3 Shock wave detachment digance
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Fig.4 Schematic diagram o the generation of super sonic diesl
fud jetsthrough a five-hde dies injector
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Fig.5 Hdogram of supersonic diesd fud jetsfrom

a five-hde injector
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Fig.6 Hdogram o supersonic diesd fud jet from a

singe hde nozzle

Fig.7 Hoogram o supersonic diesdl fud jets from a
two-hoe nozzle
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