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A front-tracking method for fluid interfaces in high-speed
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MR R DOBEEE (FE3L) : A front tracking method for compressible multi-fluid flows is
presented where marker points are used both for tracking fluid interfaces and also for
constructing the Riemann problem on the interfaces. The Riemann problem between two
fluid phases (defined in the interface normal direction) is solved using the exact Riemann
solver on the maker points. The solutions are projected onto fixed grid points and then
extrapolated into the corresponding ghost fluid regions, as in the ghost fluid method. The
proposed procedures are designed to be consistent in any dimensions and to be simple to
implement. Several multi-fluid problems, including the breakup of a water cylinder
induced by the passage of a shock wave, were computed in order to demonstrate the
capability of the new method.
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Fig. 1 A schematic of the ghost fluid region for
extrapolation and interpolation.
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Fig. 2 A schematic of the interpolation to the
marker point.
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Fig. 3 A schematic of the construction of the
Riemann problem on a marker point.
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Fig. 4 A schematic of the projection of variables
from marker points to fixed grid points.

4. WFFERR SR

(1) APBREFHE 9, ZUMHiEs
HE9E LT, MRk ER Shi-K ik
GRS DRI A fENT L2, FIISIa 0|
% 0.4 L LT, WIIGEHEZKRD L S I2H %
7o, FHEZEME, EAE 1x1) LT, K
THRBE OB LT D=8, 101 X101
(Grid1) & 201X201 (Grid 2) @ 2 >0k
TEHAWT. UHFOBRSMIL, s L
L7-. K 51%, t=0.058 |[28B1F 55 EDLHF
Thb. a7y ANiE, ¥1E500 sIZ



LD 1RIEETNVOME 7 1y b LT, K
BAERL, KB ECLEDLT, 1RcE
TINDfREE LS —HLTWDHZ ERb5.
WA EE2 PP A ik, EEp Ly
BRIy —TIcEbz2bnb. —FT, A
HOMEIZIZEE A EFER RN ERb,
5. ZIBIZEY, KRFEEOZYMEDRGES
ni-.

(2) KHEEREZESIA T )OS
13, ZRTT LTV %, BRI E R 23
EAEFBREINT, iz, REIERGIRIC
DHBENT DT, IRHER S I MREERE T
Hoto. T T, WOHIE LT, KEER
ERINOTWEEREH L., ZhETh2
< OWFRED, FIEMGEOTZOIZEM L Tk

D, BGERBEE L TSR bDEEZLND.

KL LT, FEERE (Ms= 1.72)
DRIz BT H2REZHRTE L. &9
BEEFROLIICREIND. KJIEOIHIE
1L 6 mm, TOPLEFEE L, AFEE
WERIBOEM x = 5.4 mm [I)0E IH7-.
2T, 12 mm X 12 mm & L, 501 X501

(RIAEREK 252 cells T+ 5 Z &1Z
HY) HraE LT,

X 61, AREEE EETSZEICEY
BT DRI Em DR RFZFEE 2R LTV
5. MRy (JEhAE) &Am (EEAR)
OMAMEAC L D IBEN R mICAEL, Hils
BT Y =y RBREL, ZhPRIBEE
BT 5B TR ERESES (3.6 psec).
— AT, AP OEEE NN L 0 ARV S

i, 2oL Y=y FOREDALND.

MOHEE, WROERICA LD X )7,
RENOMEBFEBEE oD L) REK
NROEND. K72, [IBOE S RO
JBRE & Uiz, BB S - m e = o
HEAER (KVAERICH 800 cells) # 7' 1 v
FLTBY, AEEREFNL E L —&KLT
WA Z LR, bbb, AFEICK
v, EMERIC S EEIC S KRR E
MEZEb bzl nzs.

Shyue, 1D

density

0 02 04 0.6 0.8 1

Fig. 5 A comparison of the density distributions
along the line y=0.5 with the one-dimensional
multicomponent model and the full simulations.
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Fig. 6 A sequence of the interface motions of an
air bubble induced by an incident shock wave.
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Fig. 7 Time histories of bubble height and width
compared with an earlier study until the air
bubble is collapsed.
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Fig. 8 A sequence of the interface motions of a
water cylinder induced by the passage of a shock
wave.
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