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Abstract

In this work, we present a visualization algorithm based on Centroidal Voronoi tessellation (CVT)
for time-dependent flow field datum. The proposed method is based on the CVT-based visualiza-
tion algorithm for steady flow field datum. The proposed method has good computation cost of
obtaining the CVT by inheriting the time layer generator. And by introducing short streamline ar-
rows to represent flow field datum, this method can avoid the reciprocal chiasma of straight arrow
as well as can capture the features of flow field datum. Numerical examples demonstrate effectiveness
and robustness of the centroidal Voronoi tessellation based visualization algorithm for typical
flow field datum with eddies.
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Figure 1. Flow around a pile
B 1 EESR

DOI: 10.12677/aam.2018.71015 122 IR s


https://doi.org/10.12677/aam.2018.71015

IR RALIK

XA, H Bt s 8O B (g, T UG i e B 100 C(Q) BESE B 7], Hoh R
ZE[H], TR LA S O R R B . Gl — NSRRI AR BON F (L), O R S
MBI A F (1) 5T k. ik, P MESR 2, BIACAKR, W F AR, T
IMEBEEZ BRI XOR LTS AN AR IR B o AR RS A 0 BT A 20 XA T AT sk T &
BRI FE B AINBCT 2, #eF 2, REEER, MR R, BAZXMIMBCF S E A A

PPN
BT, R 7RSS, RIEA R R CVT K5, A — D SEI SR i
A AT AL -

3.1. BEFRT CVT £ RE .

SRR A H - RRASTIAIAEA E, Sof TREANRP ARG CVT AT B, @i x4
SO AE AT DR B AR S TR — 2 DA b 28 1 R0 2 R 1 0 R — Bl AR AH R 1k 26 AF R P iz
RTINS TR EE

Bk 3: &y CVT A A

A

— BN P R SRS Qs FIE By R Fi(x)
i=1,2,...,n;

—ANIEREC kR Q 23k A XK
—NEME €

LTHIE

B kA RN CVT AT,
BAERTT E— A

PEHL Q1 Pk ASREAHE, iBh {o]}
for a =1;a <nj;a++ do

while true do

kAN ey A2 VT

Vit = {z € Quld(, of) < dlz,2), 7 i)
o |Fa(@)Padz

5 RN L 7 = W

[)o IFe@) Fue)de ‘

o IFe@)Fa(e)da] *

W N =

z)|2dx

v = Lok

6 IR E: &= Y0, d(af,70);

7 if § < e then

s |t {22,y FEBkH While f73;

9 else

10 |l e O (T RS
11 end

12 end

13 if a # n then

|| R Qe R AR (Y S (a0}, B
15 end

16 end

DOI: 10.12677/aam.2018.71015 123 IR s


https://doi.org/10.12677/aam.2018.71015

FIRBG  ARALIK

Table 1. Comparison on time cost
= 1. BfETE Xt
I} i) 0 5 10 15 20 25 30 35 40 45 50 55
HEBENL(S) 17 61 90 126 163 209 266 325 372 422 454 460
BEHL(s) 17 111 197 294 387 479 572 692 808 920 1024 1162

i} [ 76 3 %oF Eh

1400
1200
«» 1000

TE B 41/

0 5 10 15 20 25 30 35 40 45 50 55
it Al

e JEBERL(s) ()

Figure 2. Comparison on time cost with different generators choosen strategy
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Figure 3. Variation of the flow field around a wing
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