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Interaction of two opposed supersonic jets is investigated by the DSMC method with the intermolecular collision
scheme,U-system, which allowsa large-cell network. In the scheme, velocity of one molecule of collision partners is
modified according to their locations before and after a conventional collision calculation as if the two molecules are at
the same location, so that an excellent result is expected even in a three-dimensional calculation using a coarse cell

network.
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Fig. 1 Flow field of two opposed supersonic jets
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Fig. 2 Jet-jet interaction fieldwith three isodensity surfaces
(P/p0=0.014,0.03,0.05)

Fig. 3 Jet-jet interaction field with three isovelocity surfaces (x
velocity component -110,110,400[m/s])
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Fig. 4 Density profile in x-z plane(y=0)
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Fig. 5 Density profile in x-z plane(y=0) viewed in the direction of z
axis
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Fig. 7 Density profile of a single supersonic jet in x-y plane (z=0)
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Fig. 6 Density profile (bird's eye view) in x-z plane(y=0)
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Fig. 10 Density profiles of flowfield for the distance between two
orifices Lx/d=8.8
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Fig. 11 Density profiles of flowfield for the distance between two
orifices Lx/d=10.8
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Fig. 12 Density profiles of flowfield for the distance between two
orifices Lx/d=14.8
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Fig. 13 Density profiles of flowfield for the distance between two
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Fig. 14 Time variation of x velocity component (U=-200~200[nv/s]) in
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Fig. 15 Comparison of density profiles along jet axis between various
distances between two orifices
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Fig. 16 Density profiles of flowfield with jet-jet interaction for
upstream stagnation pressure of 50[Torr]
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Fig. 17 Density profiles of flowfield with jet-jet interaction for
upstream stagnation pressure of 5[Torr]
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Fig. 18 Density profiles of flowfield with jet-jet interaction for ¢p=50
and Lx/d=9.1
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Fig. 19 Density profiles of flowfield with jet-jet interaction for ¢p=50
and Lx/d=11.9
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Fig. 20 Density profiles of flowfield with jet-jet interaction for
upstream stagnation pressure of 500[ Torr]
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Fig. 21 Density profiles of flowfield with jet-jet interaction for
upstream stagnation pressure of 50[Torr|

7. %EEh

() ZoDMA Y 7 4 ADRINR%, B— B RNt TE )
ALED 2 fHZ &, AR % DSMC IECRELLI- & 24, W
TR X o T U D7 E H LERIZ 5 30 3841 T
R 2 2 LAMER TE . F 0 & E | ITREFEE AL U AN IE
1L, B CEALE/ NS LEEE0bol—K L, FEEE
B L > TEBEE R U D COBEZLORSE B EEEIL T
WA Z EDD, TN K> CRARDIESLLOMEE BN &
EZDHENTED.

@AV 7 4 ARREIRLS Lz b &, HE L LSt
NCEEBEEEOBE FRNRE L oy, BRTHCLD
SEIFTAI DR E HH LERTISUVT 5 0 IEEN TR b h -7

) AV 7 ¢ AR E AL Uiz & &, TEMEERE OMLENAY 7
A ADDRESIND TN L, "SR TR0 LRI & <

Copyright © 2013 by JSFM



Teofe iy, REH LN 9 20 OIRENIEIN-. £7-, Lx/d=14.8
CIIMERIN & WG CAUR IR S LV 3 v 7 38 kL,
TR L D A~DOR E H LR & <HElH L7

DAV 7 4 AOREEZLSED &, B CEZ A D
F70 DIE N OMETRARE BN 503, TR ONALE D B
L7z MR A DEA DTN A A U WK & 22 D70 5
W, SR TR THIREEZ A U0 TIH RV e EX 5
na.

(5) FE/1kbp=50 | S 723560, Wi FIC & 2 2807
~ORE H UITREIT 578, ¢=100 D & X (2H, ZOiENTES
TRV FAMBIELS 702 Z L DGR TE -

(6) DR A T 0 UTn & &, ORI ) SR A
At L, FAUT o CHREMERKEOEENRE T2 LM
R CE Tz

SE3

(1) Bird,G.A., Molecular Gas Dynamics and the Direct
Simulation of Gas Flows, (1994), Clarendon.

(2) BAMEFAR, AHEF N Ty ZEIEE (4. 1DSMC i
DR, (2009), pp. 130-149, HAMEF,

(3)Novopashin, S.A and Perepelkin, A.L: Axial Symmetry Loss
of a Supersonic Preturbulent Jet, Physics Letters A,
135-4,5(1989), pp. 290-293

4) FHE - 4, Hm, BIR, 75-749 (2009), pp. 1-10.

(5) Usami, M. and Nakayama, T., Rarefied Gas Dynamics, AIP
Conference Proceedings, 663 (2003), pp. 374-381.

(6) Usami, M. and Mizuguchi, K., Rarefied Gas Dynamics, AIP
Conference Proceedings, 762 (2005), pp. 686-691.

(7) FHEE, 72, 264 (2007), pp. 273-282.

(8) FHEZEITN, AAHIASIF2AF2 2010 FHTHEE H 53 JLUNCD
(2010), p. 112.

10

£ 27T AMERAENZES VRS L
EEES E03-3

Copyright © 2013 by JSFM



