W

wm X
EMEB g R LHE
% 5 4 5% 19984 11H

Journal of the Society of
Naval Architects of Korea
Vol. 35, No. 4, November 1998

ager, AEA

Vorticity Based Analysis of the Viscous Flow around an
Impulsively Started Cylinder

by
Kwang-Soo Kim* and Jung-Chun Suh**
Q o

B =@M E vI4E4d Newtonian HAFENA 2710 €30 243 2219 A3 919
F5< e A, A5 VAR F FANNYIYEE AYst ATk Helmholtz ¥ JE)
2 H#¥ ¥ Navier-Stokes'¥H Aol 4 FEHE f=dedgAa g=wd4s, el Hel 524
FEHE SE-95 AHE o] Fx9 A4 es Hiin, FAxHozE EARHENAN %
=9 qhHel A4uAg 99 YL 1T FHG=PAXAN FHAYEU] AXET o] A
g A FAZAE FAHeR AMslr] #ste, 9=t hHol dAdHe] v FARAL
Wus(1994)0] A iz, AYTAE A8 Az 4 Beske PEe oj8dux, =AY
BAAL FAYen AdEgen, 1 Hd TFE dFRTE Melste wHe TVD 3y
ol &3ttt £x& Biot-SavartHE¥o] TE HAE T4 A panelB o2 Foh1, A
& Hei7} PoissonFHHol22 HA] panel$HE ol 83tATh Aol AMEE AR AHAzR
ol-g3t1, AHAE the FAA, 43 Ao} vlwste] 1 B4e AFEAT

du 4> o

Abstract

This paper presents a vorticity-based numerical method for analyzing an incompressible
Newtonian viscous flow around an impulsively started cylinder. The Navier-Stokes equations
have a natural Helmholtz decomposition. The vorticity transport equation and the pressure
equation are derived from this decoupled form. The associated boundary conditions are
dynamic for the vorticity and pressure variables representing the coupling relation between
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them and the force balance on the wall. The varicus numerical treatments for solving the
governing equations are introduced. According to Wu et al.(1994), the boundary conditions are
decoupled, keeping the dynamic relation between vorticity and pressure. The vorticity transport
equation is formulated by FVM and TVIXTotal Variation Diminishing) scheme is used for the
convection term. An integral approach similar to the panel method is used to obtain the
velocity field for a given vorticity field and the pressure field, instead of the conventional
differential approaches. In the numerical process, the structured grid is generated. The results
are compared to existing numerical and analytic résults for the validity of the present method.
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