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Abstract: Solving the Poisson equations in spherical coordinate system is a key problem in computational
fluid dynamics. Hence, using a conjugate gradient method named Bi-CGSTAB, the typical Poisson
equation whose right-hand-side source term is-1 with zero boundary value was solved to give a numerical
solution in a domain similar to that in round jet calculation Q.{ r€[7,52], 0€[—0,.0,], o€ [0,2x ],
0, =arctan(1/14)}. The numerical solution and its relevant residual of discretized equation were discussed.
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Fig.2 ¢-distribution in the plane ¢ =7 and residual distribution in the same plane
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Tab.1 ¢ and Res values calculated by Bi-CGSTAB at 12th point in the plane ¢ =7
ri 2 73 74 71 s 73 Ty
0
é Res + 10°
0 0.745 60 0.967 56 1.907 2 2.215 4 0.275 27 0.300 40 0.397 04 0.386 11
0.002 30 0.743 96 0.965 43 1.903 0 2.211 2 25.642 27.606 34.513 31.348
0.004 65 0.741 24 0.961 91 1.896 1 2.204 4 0.951 96 1.150 1 1.992 0 —1.943 7

* r1=18.001, r»,=22.101, r3=235.634, r,=49.482.
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Fig.4 ¢-contours in cross sections r=r, (k=1,2.3.4) (a-d)
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