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Algorithm Optimization of Hybrid Grid for Centrifugal Pump

Liu Houlin' Xiao Jiawei' Ming Jiayi' Dong Liang' Liu Mingming’
(1. Research Center of Fluid Machinery Engineering and Technology, Jiangsu University, Zhenjiang 212013, China
2. CCCC National Engineering Research Center of Dredging Technology and Equipment Co., Ltd., Shanghai 201208, China)

Abstract; The algorithm optimization of hybrid grid for centrifugal pump optimizes tetrahedral mesh and
tri-prism grid separately, which will lead to low quality and efficiency. To solve this problem, a tri-prism
grid quality optimization objective function balancing triangle shape and orthogonality of prismatic side
was established. Besides, the effects of six different methods of solving optimal solution on the results of
optimizing hybrid grids were compared. Moreover, the impact of weight coefficient on optimization was
also studied and the optimization results between the algorithm and a commercial software were compared.
Results showed that the optimization results and efficiency were better when the conjugate gradient method
and dichotomy were combined and weight coefficient value was 0. 2. With the optimization algorithm, the
quality of the worst grid cell and the whole grid was increased, comparing with the commercial software.
In addition, the quality of the worst grid cell with the optimization algorithm was also increased compared
with the commercial software. It indicates that the optimization algorithm is better than the existing
algorithms.

Key words: Centrifugal pump Hybrid grid Objective function Optimal solution algorithm

e 0 CFD (8 0 SO0 B0 T3 K6 1

- SR RS T4 Ay 4 I R 4 I LR TR

s 2 R B0 B CFD BB RO RTHE 56 A FIHs 3 3, 4 kG ELA 1 0KS B 18 IO 5 L
CRBUE R A PR R A REE PRI SR T M LA B T 2 S LR I

ek H . 2015-03-02 & H Y. 2015-04 —-03

* EEAABERE R I A (51309119) = 17 EH Z B R BB 5T E (2013BAK06B02 ) (VL35 4 B o WF & 1F R 55 By 5 B
(BE2015001 — 1) FNL5 i A A 342 R el B TAE BT B 5 H (PAPD)

PEZ B - XEAR, 5T 5L, A S0, 2 N F R BRI 8 5 57 5, E-mail: liuhoulin@ ujs. edu. cn



50 & A Bl B ¥ i

2015 4

K ARG R LA 5 VAT BEAE A0 BE AT 48 L
] SN (B S 5 i S 3 0, T s BT R R R 22
HF BRI R K 3w, RS
WA A T AR 5 T A A A R R
g IO A% £ BCH AR G A5, B S A RE 8 A0 B 3% 40 85 0
B IX R A AR TR R BE X B0 25 N W i TR R 3 A
2 BRI B AT T

Coirier %5 36 FH A0 & 4 Fh 850 (B Y i 4, =
PRAE B FHE LA BN T AR ) B3R 4 4% %) Euler J5
AN = S J7 R AT B 115 5 Luo 2510 i = # 4/
I TR A O A R 6 BOR R B0, O R ik
)4 20 5 Kallinderis 2557~ $2 i 7 — Rl ) 42 i =
BRRE RS 07 v, T ATAR BRI 19 7 S AR RS G L %7
VR AR | PO T, ELRE B ] I A IE 38
] B 5 Khawaja 28 FI = b 4/ D0 10 1 3R 4 190 4%
Kb T = A 5 2 X, e B T K S TR AT A IR
FEML AR A s X A R T SRR AR By R R
Delaunay J7 1 43 3 A= 5= B b ) 4% 01 D4 T8 A% 99
FEXT = 4EN] TR R N - S 7 B HEAT TR, 1
TIE 7400 A S 5 I R A R IR A A R R
REAURE PR 2R, B 45 L 5 45 1 A% 15 31 i 285 Sy
AT

Db 2% il 190 i AR 7 08 5 0 BB 48 2 4
T RURAE I AEL 2 B 9 7 75 2 8 0 TR 4 TR A
i A7 25 300 b 7 1A = A O R 5 R MR
PR R A B B B A X R A AR Ak Y
b B 5025 1 0 A S 3 8 5 — R 4 I A% A 1
bR B AL, 45 A T R0 R I 7 4, Fre & B4R B IR
£ W S H Y

1 ltbl:llx—X.M"gEh HH’]L_L

L1 EF=%ENEHERIE

Sk HE A A A E AT BB B A T A 2T
A AR R . Hr = 8 0T R RN 1 ) 1E 3 P
B s A B =y S S R USRS RIS
JUH:(EI la) 1 J5 & b A M 2 (& 1b)

RERI A

&EH%iE

Fig.1 Tri-prism grld element of poor quality
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Tab.1 Optimization algorithm of different combinations
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Tab.2 Node coordinates of selected area

TS L
X Y VA
1 -0.55 1. 15 1.04
2 0.45 1.16 1. 04
3 0.75 1.75 0.45
4 0.33 2.16 0.03
5 0.35 2. 14 0. 06
6 -0.69 1.68 0.51
7 0. 56 2.01 1.53
8 0.43 2.01 1.53
9 0.74 2. 60 0.94
10 0.32 3.02 0.52
11 -0.38 3.02 0.52
12 -0.7 2.53 1.01
13 -0.58 2. 60 2.31
14 0.41 2.59 2.28
15 0.72 3.19 1.71
16 0.31 3.61 1.31
17 -0.41 3.58 1.27
18 -0.73 3.09 1.81
19 0.12 1.68 0.51
20 0.11 2.53 1.01
21 0.09 3.12 1.79
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Tab.3 Connection types of selected area

RITF S 3P EN
1 1-2-19-7-8-20
2 2-3-19-8-9-20
3 3-4-19-9-10-20
4 4-5-19-10—-11-20
5 5-6-19-11-12-20
6 6-1-19-12-7-20
7 7-8-20-13-14-21
8 8§-9-20-14-15-21
9 9-10-20-15-16—-21
10 10-11-20-16-17-21
11 11-12-20-17-18 -21
12 12-7-20-18—-13-21
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Fig.5 Effects of demanding accuracy on optimization
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Fig.6 Effects of u on optimization time
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Fig.7 Effects of u on optimal value of objective function

IS H AR eR R L (E R/
L8 LRI 255 25 I ROR R AR AR, e
0.2 VR B R B HIME

3 EfRIE
B UE A ST AL 05 A R, X B0 R T

K8 i
Fig.8 Model
(a) "4 (b) W5

AR S A L o 06 0 535 3077 %1
BT 3 5 O 18 1L IR 09 10 BO3E M ECER T B

x4 HWEEE

Tab.4 Initial grid data
o = DY T A S 1o A
o LISTIY /o 5 2 ) H o HITH B 2% A% o i LIS 4 T 22 A% o i
4% 113 532 0.1324 261217 0.1221 374749 0.1221
e 72 72 396 0.104 7 256 037 0.124 1 328 433 0.104 7
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Tab.5 Grid data after optimization

5 pm S SIS RH RZETE R
L v s REHILFTE PAITHL I E R IG R
‘ -5 113 532 0.3114 261 226 0.3087 374 758 0.3087
AR [ 723 96 0.3039 256 045 0.3116 328 441 0.3039
. H- %% 113 532 0.167 8 261 221 0.2453 374 753 0.167 8
LR W 7 723 96 0.1152 256 044 0.2357 328 440 0.1152
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