g2 35l 5tsl K| 63

AR - PR - gAFT - EEe

A Fundamental Study of the Supersonic Microjet Flow

Mi-Seon Jeong* - Hyun-Sub Kim* and Heuy-Dong Kim** - Jong-Ho Park***

ABSTRACT

Computational modeling and simulation can provide an effective predictive capability for the
major features of the supersonic microjets. In the present study, computations using the
axisymmetic, compressible, Navier-Stokes equations are applied to understand the supersonic
microjet flow physics. The pressure ratio of the microjets is changed between 0.2 and 1.25 to
obtain both the under- and over-expanded flows at the exit of the micronozzle. and Reynolds
number Re is changed between 600 to 40000. For both laminar and turbulent microjet flows,
sonic and supersonic microjets are simulated and compared with some experimental results
available. Based on computational results, two microjets are discussed in terms of total pressure,

jet decay and supersonic core length.
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Fig. 1 Micro nozzle geometries used in
computation{D=1.2mm,2R'=D'=0.705mm,
L=15mm,L’ =18mm)
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Fig. 5 Mach number contour of supersonic
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Fig. 6 Static pressure distributions along
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Fig. 7 Static pressure distributions along the axis
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Fig. 7& Py/P=05% &&£%=%9 %%, 53
of Abgd dFEdo] AE {53 vA=
Golr 7] 93] dEEdg HIAA =
gzeE JYGEEE ek B £
AHEE 2 bR 2499 EHSHH, AE
] %*@6}‘ B9 ¢F9 F7] 59 F
E'_t;l°1 %Z‘ﬂr ?3’-—*74

e e oo
~

2 2 o no

.Oib;cé":‘.ﬂlmo&_li
S
fr ‘r’l-;
i)

B 4;’
>
o QL
%
Mo
E. F
ri
v
fr
>,\I
mlo
(14
fass
o)

&2
aQ

o]
rlo
o)
ot
o
ot
3
%

=
=
o
=
r o
B

ot

to oo
f 4y
Z o o

:(o
fi s
iy
ol
o>
LA
tlo
o
¢
fr

1
%
B ol
X

D

§& 27 dehta gt B9 499 5
AMAY7 AAFo 2 FAS AFS JEN
ATk AL ¢ & Ak

Rl

T T 1
—o— M=1.0(Ref. 10)
1 f———+— —oe— M = 1.0 (Computation)
—&—— M =2.6 (Ref. 10}
K —a— M = 2.6 (Computation)
0.8
Q.f
\__ 0.6
¥
0.4
0.2 £
h‘t FAA
0
0 5 10 15 20 25 30 35
x/D

Fig. 8 Impact pressure distributions along the
axis ( k—¢ turbulent model)
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Fig. 11 Relationships between Reynolds
number and supersonic length
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