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ABSTRACT
A new interface model in solid-fluid interaction problem is presented. A level set function is used for the definition of shapes and flow
properties are corrected within three layers of stencils around interface. This approach is very simple and robust and can capture the detail
of flow structures including discontinuities such as shock waves and slip lines etc.. Some basic important 2-D Euler flow problem are
solved to verify effects of this approach with WCNS (Weighted Compact Nonlinear Scheme) including a new type of compact scheme to
improve robustness including the transonic flow around a 2-D airfoil, the supersonic duct flow around a prism and a circular cylinder and
the moving-shock/obstacle interaction problem (Schardin’s problem). The extension of this method to the moving problem with body

deformation is straightforward.
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Fig. 1 Schematic image around interface
(Normal condition).
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Fig. 2 Schematic image around interface
(Special condition).

4. FRELARAT

2T, RTEOWREFMT 5720, W< 2ok
AW EBIET 5, 2B, WThor—2 280\ Th,
(14) Xhoar Xy FAF—AICHATERTA—F ¢
koL,

4. 1 2RTEBZEERE

FF. RLEANMEEEE LT, —fRii~ v Bk
0.8, 4 1.25° 1281 5 NACA0012 BIUE 1 Dt % i

This document is provided by JAXA.



FRAIRIHL AR ) FRE I R/ S B2 22 T B S T2 b — v a i L AN U L SR 153

A, ZOWAIITMER L FEEE & LTHY RiF e T
B WBIAEICHER®)). O 60% = — REAHIIC R
BRVMEERE . R IR 35% 2 — R R IC 99V 3
U5 ZENRbhoTWND,

AT, A VX2 —T = — RAETILOMEE O LW\
IR B, ERALD AR C L T ER OB R 2 E LI
BETHOLZOLNANIHFERL, 1a— RERNIZZERENS
0 /5 (Ax=0.02) }2 81 0 0 /& (Ax=0.02) O 2 FifH CTEHH 21T
ST, TR L, RBIRIZET DA 81358 2 0 54
(Ay=0.00625) IZ#E— L7z, 723, WAROFHMIZIE Roe
scheme % H\V >, ERIZI 0% CFL=0.6 TH 5,

Fig. 3 KO Fig. 4 ICFNENOFH B ICHT D~ v I
DAiZ T, 13— REWNICSE O SRR A2 S 8720
T r— 28BN T b o R g R E A4 52 &
WO,

N
T T T T

,// -

T T |‘ T

Fig. 3 Mach Contours (NACA0012, M=0.8,
o = 1.25deg., Ax=0.02, Ay=0.00625).
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Fig. 4 Mach Contours (NACA0012, M=0.8,
o = 1.25deg., Ax=0.01, Ay=0.00625).
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Fig.6 Density Contours (Circular cylinder, M=3.5)
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Fig. 7 Schematic diagram of Schardin’s problem®.

=
Fig. 8 Numerical shadowgraph image at t=138usec.

This document is provided by JAXA.



PAGIRIGR ) Fal S/ 2RI 22 T H B S L2 L — Y a i AN Oy Wi SR 155

[
g I

-
]
-]

“REFETERRICEN

“RSTRCIENATEN

“REVETERRECEE

g HTE

“RECETERSICEN

§ 8 B o 0§ B

) t=14Busec

Fig.9 Snapshots of density distribution for Schardin’s problem.

This document is provided by JAXA.





