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Improved unstructured grid optimization method-based

on spring analogy

WANG Guang-xings YUE Ming
(School of Energy and Power Engineering,
Beijing University of Aeronautics and-Astronautics, Beijing 1001913 China)

Abstract: An improved spring ahalogy method for unstructdred grid optimization was
presented. The method can control the cell density of grid and improve the quality of cells.
Non-uniform-stiffness spring was used to adjust-the cell density of grid in spring analogy
method; vertex spring model\with Tevised-stiffness and segment spring model with changea-
ble initial balance length were ‘adopted to overcome the drawback of original spring analogy
smoothing algorithm, which may lead to local non-smoothness in the grid. The method has
kept advantagés of original method, such as easy implementation, simple date structure, improved
ability of optimization, so the ratio of minimum length to maximum length was updated from 0. 24

to 0. 42 (closer to 1 is better) in the example hereto, helping to optimize the tangled grids also.

Key words: spring analogy; grid smoothness; revised items; initial balance lengths;

refinement

P s A BT 25 6 BB 87 i (A 3 Ja A
T35 A 2 2 R B I b R B A M S
FRIHE B2 0 60 190 A% 14 i ek B AR O O T B 1 A
(B AT R T 22 0 S T HLR R A 2R Y
PRSI AL T . FEv I ) B i S T 9 L AU
REAELIT B A AR L AL T 3 X RO I AR D AR

Wim B H#3:2012-10-19

AL A 2T Be . © 9 12 i ny 1 T 45 ol 1 A% A=
BT

5L L ADUE AR IR ) & B Gnoffol VY 2 R 1
AP At 1 A 2 X6 485 4 £ TR A% it 1. B X R 25 4
b W A% 11 6 3 L ADL L Be R R Batina ™ 78 R f# 3h
1G] R Ay ke s T A T AR Y LR

™ 4& B AR 4k : http: //www. cnki. net/kems/detail/11. 2297. V. 20131105. 1002. 027. html

BEETE LS5 ERT 4 (20060405)

PEZ T Y« L72%(1986 —) 3B AU AT AK A WA 3238 AT TSR I 4 AR 55 4 190 s A1 by i P A 9



2610 Moz B h %

% 28 %

JE 5 P R B R L. T I LU T
FeALALEE B 20 it 22 90 AR ], B R
# Richter il Leyland™ X} W k& F & W 5 09 B A&
PEAT AL LA B2 Weatherhill 200 A% 2R i 4 A 45
F AL A% BEAT DAk

AH LT A ) — 2e P AR D7 3 BN oo O
WU B T AR A I B S L9k R B
B SIS R TSR R R PR 3 A SR KSR B
FH T2 T A% A2 05 125 v s R X 40 B A% B AT
Ak, G0 - 6 36 0 S A VRS e O X 36 v 3 )
A SR ) B P A AT AR 5 B TR T 3 R
A IS AT AR AR

At ARG LB — B gL
J6 o HAS B Bl = X8 100 A6 i A ) 90 R T B (SR L
HAlF-BO 5 FUR L 00 4 W A% o B 45 22 L 25 Y B K0
M6 BT Jr) B Ao R B A0 A B 5 e Ak, X I
DX 358 S T A0 2Rt AR R AR

e, A SCHR T — B O Y S L L AR
ASCRT LA SI2 O Do A% i %5 1) 1 %%, A BB AR A5 BT 1 5
4 0 A% g % 2ok U . O Dy v X T B AR 22 1 WD 46 T
K LA R M1 DX sk, 0 BE AT 1) 5T o A A 1Y) e PR -

1 EQ% l:t ?U\ I%gzklu\ 5

A SCHE T S B T — 2 ek, R
T A4 58038 L A0V A R A AR — A 17 B i) MR

SR LU AT 1) R AR SEUARL SR I A% 5 AR S T
2 [H) Y 3% 4R 76 A A Sl B 3R AR R AR M )
B8 sl s A0 B L DT S B IO A6 S5 e AR 1.

S LL UL P R A A — O T
SR R R A A AR I B TR R L AR Y
KRR 05 53— Pl b 14 3%, FLAE TG 38R Pk A8 B
H—DPIURBE 1 3P0 Ff 580055 7= A 1% 3 )
T v 5 .

1.1 METEMEAZS

T B S AT A (s s
%) F LAY XA A — > /N BT, an gl 1 s,

LS N ZEMEERE R Ly i S
PRI AR IR AL, WX T IR R AL =
Ly SPFRE T AL, = 1— L, L, AR 505 o
PR 7S T B A 00 B B

WA IR AR ST A Z R
PETIWE T fi(D

fl(t) — Zkii X Al,‘i (1)
i=0

VAY,

J=4 J=5

K1 R /NI IAOR B A
Fig. 1 Sketch map of grid cell
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Fig. 2 Analysis map of local poor smoothness of grid
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Table 1 Statistic data of degree of skewness

B mORREVE PR R T R

1 22.670 3. 851 2.0080
2 4. 148 2. 150 0.2346
3 5. 758 2.527 1. 4060
4 5. 568 2.418 1. 2550

x2 BRSGHHEE
Table 2  Statistic data of length of side
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¥ - MARTTEM P2 A% K
1 0-1275 0.0149 0.0583
2 0. 2364 0.0092 0. 0560
3 0.3616 05,0074 0. 0574
4 0. 4154 0.0070 0.0563
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Fig. 7 Initial wing-shaped grid

o R
S e St
A )

. ES &5

HEAT T 0 Ak it
RSN ENCEIES E E JIRIC TS
1L SR T L G 1 B H AL Tk i T A

-~
Y

~—

“—

e

2) RV Tl 588 S TR T Ji R Y 98 LU AL
PEATCHE L e T I D 0 R R S DX R e I Ak
RAHAER AR,

SR FHAN T W 52 2 i) 33 28 L 4003k mT LA S BExt
PO s 1 . oA 0 A T R A AR R A A T A
S A R 4 i S B A DA P R T 3 DA e 1Y
o0 A% R TT 1 Jo R AH 22 A8 DR (ELR X T A AR T IX

L R i S g .
T AN YATA AT, v 2 YA
I AR R P R R

o
Fig. 8 Refined wing-shaped grid by improved

vetex spring model
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