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Efficiency and Accuracy of Stability Guaranteed Second- Order Difference
Scheme in Full Multigrid Method

Ma Liangdong, LiZengyao, Tao Wenquan
(State Key Laboratory of M ultiphase Flow in Power Engineering, Xi an Jiaotong U niversity, Xian 710049, China)

Abstract: Based on a new stability guaranteed secondorder difference (SGSD) scheme, the full multigrid
cycle was implemented in SIMPLE algorithm in order to accelerate convergence of outeriteration. The
difference scheme was implemented by using normalized variable method. The convergence characteristics
of full multigrid cycle in SIMPLE algorithm were analyzed by numerical simulation of 2D lid-driven cavity
flow. The results show that the SGSD scheme can reach second order accuracy compared with other higlr
order schemes and the convergence rate is higher than that of other schemes. The convergence rate of
SGSD is 1. 77 times that of second-order upwind difference scheme and 1. 37 times that of QU ICK scheme
with Re= 3 000, and the stability can be guaranteed in coarse or fine grid. When the multigrid technique is
adopted to accelerate the convergence rate, both the circulation pattern and the discretization scheme of
convection term should be taken into account. In this regard, the SGSD scheme has an obvious advantage
for multigrid implementation.
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SGSD SUD M USCL SMART QUICK
12x 12 35 2898 35173 6 40. 365 9 40 476 7 36 1337
22x 22 14 609 8 10. 319 8 16. 398 0 16 725 4 14 6023
42x 42 36297 29939 33315 3.478 2 33305
82x 82 0 5596 1L 3822 0 776 2 0. 855 4 0 882 8
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SGSD SUD M USCL SMART QUICK
12x 12 45 336 4 54. 065 8 46. 426 6 46 139 9 49 6590
22x 22 22 1892 21. 339 2 23.556 4 23 3515 21 8830
42x 42 6 5539 6 0627 6 932 8 6779 1 6 369 7
82x 82 1L 0580 1 8374 1 1259 1. 066 4 1 027 9
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12x12 98 98 93 259 107
22x22 148 151 148 155 169
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42x 42 113 87 135 127 113
82x 82 64 57 71 68 64
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2x22 206 211 212 1 400 260
2 000 L 55 208 2 88 373 1 88
42x 42 190 176 242 250 200
82x 82 71 134 149 131 106
12x12 125 120 * * 156
2x22 233 236 * * 319
3 000 197 3. 48 * * 270
42x42 269 288 * * 283
82x 82 85 211 * * 142
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