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Stabilized Bubble Element for An Incompressible Viscous Flow Analysis
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The Petrov—Galerkin finite element approximation employing the trilinear element with a bubble
function is presented in this paper, which is equivalent to the stabilized finite element method
in case of P! approximation in certain problems such as steady advection-diffusion and viscous
fluid flows. As an approximated function of the weighting funciton, the trilinear interpolation
function with a special bubble function called stabilized bubble is used. The stabilized bubble
element is establised using the stabilized bubble function with a control parameter. The shape
of the bubble function as the weighting function can be changed to attain optimal numerical
viscousity. The rotating cone, the standing vortex and the driven cavity problems are performed

for the numerical examples.

Key Words :

stabilized bubble function, Petrov-Galerkin approzimation, stabilized method,

advection-diffusion equation, incompressible Navier-Stokes equations

1. XL&HIC

ek DB SR KII BB EFR TIX Bubnov-Galerkin
BoEfbic kv, Kago R hEXEREICHEE
T3, VWb SHEER (static condensation) DERAE

Lo THRONIEAREFELUAN, KELARER

B~ L E&ffiie ERROAN TS E SR e 25
T EBbhhoTNBI~T),

IO X, FEEME Navier-Stokes HRERUIZH L.
FEBIZRIABSER | EBC AR —REREH
Ve MINI B3R5 81 (2 L A RAMARERESRE
L, ZZTCLADRETIXEHEERL. Ea68
DRITBEOTRE BRI VEIE L TELEES
LK VEIREELODREEA TS P RIESYL
SRS (P-scaled bubble function)®) ZAVNzTW 5,
72, Hughes [$EHR~7 VEITHIET S Green %
EFRAVERIGBEREEM L, REM/ T A—FIIRT
HEMRRID ZE L Z LTI L, ZOMMOBREN
TWASHREE L UTiE, Simo 60 S BIIEHR L& RRE
B3 REBETOND, £, BoLOWERIZEBVTIX
Co B2 N7 S 2V IEE S (non—confirming) E—
RN 2 HTARIRBES BRI TS, LHLAER
b, D) RBABMOKIREHERATY., BE(L
RS A—FRERBOREILTHILIITET, &£
EALERIILT L b+ Tidiewn,

Z ZCABIRL, TERDSTIABESERIC BT D 3(E
REMOBBEALRETAH LV RN ER 2R
THLDOTHD, T Tid, ATEEROBRIZII=AF

—RERIGER OBARSIEBEEY 20 % - KIEE%K
ERFAW, EREABERIOIZAT—KRERIZC, E
R LRI T A— 22875 LROESE
KIBREECE N 2 7= IR BEEEERIZ £ D Petrov-Galerkin
BOFRBERIILIXD A3, Bubnov-Galerkin FT{EDF
BV L FERIC, RECATRERE L S22 LR
ALHEBREZELELURAMBBOND Z L 2RETH, &
BT, ZO@RBIZL > TEOI Petrov-Galerkin
OEERE., [ISBEREROBELADORZ EHRBO A
THHRAHINE iz Bubnov-Galerkin BOUTEI & %
iER5, ZOLEBNBREEAORE &%, B
HBIEA O KIS DOFLRIT L > TRIE ST A HI]
FA-—FILL>TEBMIZEZ 6D,

AT TR T IR N A—F2F T3 LHRO
KB LTERICZIBBAK LRSIl ZAF—
KERILOEBCKIBEHE ML L ERERELK
HEMEREMRSZ EICT S, iz, APFRETIE, &
ELARERE I T2 REKIBBEER DL EL
NG A—FOBRRZEH L, ZhBBHR. oL
L OEPCTINBERT A HE BV T HER AL
BEEx, IEROKIRBEEER BT 2HELELED
FERZMRT S Z L 2R3,

BAEfRTAI L LT, MBS EXD Benchmark
I T& D Rotating Cone DR, FHFEMM
Navier-Stokes FEIZ% L TiX, Standing Vortex
Problme®1%) & Cavity NOFNORELZ Y kT,
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E-BELARTIER LRV, SIEARNTIC I\ TR
BALFERRFOBMEIC L Y BB EZ LY cone DI
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4. JEFEH Navier-Stokes FERX~ADEA
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