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Comparison of Convergence Rate and Analysis of Robustness by Using Different
Algebraic Equation Solution Methods

Jin Weiwer, Tao Wenquan, He Yaling
(State Key Laboratory of M ultiphase Flow in Power Engineering, X1 an Jiaotong U niversity, Xian 710049, China)

Abstract: The alterative direct iterative ( ADI), strong implicit procedure ( SIP), preconditioning trans
posefree variant of quast minimum residual method (TFQMR) and biconjugate gradient stabilized method
(BrCGSTAB) of the Krylov subspace methods were implemented in SIMPLER algorithm to solve the al
gebraic equations. The convergence rate and the robustness comparisons were conducted for the solution
procedure using the above mentioned different iterative solution methods. It is found that the solution
methods for the algebraic equations can affect the robustness of SIMPLER algorithm. By using different
algebraic equation solution methods and the related parameters, the robustness of SIMPLER algorithm can
be controlled to a certain degree. T hrough analysis of specific examples, it is found that the convergence
rate of SIP method can be about 30% to 50% higher than that of ADI with high offset factor a, while the
related robustness of SIMPLER is somewhat weakened. In contrast, decreasing a makes its convergence
rate more or less the same as that of ADI, and the robustness is much better than that of ADI. The aver
age convergence rate of ILU (0) preconditioning Br CGSTAB method is about 15% to 40% higher than that
of ADI, which can be easily reached by SIP method with an appropriate value of offset factor a, but the ro-
bustness of SIP is worse than that of BrCGST AB. The convergence rate of preconditioning TFQMR is the

smallest, but the robustness is the best.
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(1) Start:
(a) Choose xo0€C";
(b) Set = yi1=ro= b— Axo, wo= Ay,

967

do= 0;
B= llroll, =0 To=0;

(¢) Choose ro such that Q= rf ro Z0.

(2) For n= 1,2, .., do:

(a) Set Ow1= rgz)n—l’ On-1= h-1/0n1;
Y= Yo 1= Co- 1Vn-1;

(b) For m=2n-1,2n do:

* Set G 1= Gh— Q- 1A ym;

stz Nt /T, ez V(14 07)7;

¢ Tu= T 1 Oucm, D= cn Qe 1;

*dn=ym+ (Y- 1T 1 /- 1) dm- 15

cxm=xm 14+ Thdm;

*If xw has converged:
(c) Set

Yot 1= Gy 1+ ﬁzy 2n;

va= Aymii+ Bi(Ayu+ Bow).

stop;
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52%x 52 100 1 00 L00 LO0 100 100 LOO 1 00 - - - 1.00
ADI
82x 82 1 00 L 00 L00 L0O0 100 100 LOO 1 00 - - - 1.00
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a= 0. 93
82x 82 036 045 048 0. 58 - - - - - - - 0 47
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SIP a= 0. 85
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