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ABSTRACT The three-dimensional vorticity and stream function method (w—@ method) is applied to incompres-
sible viscous fluid problems at low Reynolds numbers by boundary element method. The stream function is governed
by a simple Poisson equation and the vorticity equation is transient advection diffusion equation. The time integration
of the fundamental solution has been performed in advection diffusion. This w—®—-A method is formulated for coupled
three-dimensional incompressible viscous fluid and magnetic field analysis and compared with simple steady and tran-
sient examples.
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w*t(r, ;)

-—-S @*(r, 61, 7) dt
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=1-exp (= (uy'r')/2v)/ (47v) /2

x [exfc (r'/ y/4ve+uyy/T/4v} -exp (2" -uy/ +/4¥)
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=1-exp {— (u-r") /2v}/ (47v)**[ ~ (uy- n) { (47v) */ 41"

x {erfc (r'/ x/-‘;t-*-uo m)

Xexp (2r'/) +erfc (+'/ ﬁ;—uom)
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A*(r,—1, 1)
=j Y*(r, t;1,7) dt
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+erfc (r'/ x/‘l—_K—‘r—uo 7/4K) -exp (—r'uy/2K) ],
(1-3)
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=1-exp [ — (up'r') /2K]/ (4mK7)*?
x [~ (un) {(4nK) " /4r
x {erfc (+'/ V4Kt+u+/1/4K)
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p*(r—r, ) =1-exp [—{(u0~7’) +ugry /2K ]
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