53 W1 B o X @ K F F R Vol.53 No. 1
201941 A JOURNAL OF XI” AN JIAOTONG UNIVERSITY Jan. 2019

DOI. 10.7652/xjtuxb201901020

FMAXFEFRISON FERNEREERE
E*E}Eﬁ}#l}lbiﬁ I:I:I E,J}-‘_FH

REM, PR, KE, JEa R
(L. P62 5858 KRB VR 580 1 TR 2B, 710049, PG 2. PU sl S Oy A BRA 1. 710075, FE2)
WE: AT R RsTEgng (PTV) F &£ 52 Kk E# IR 66 R AR IRE S8t
28R, Bk TR T 4% 4 (Voronoi Diagram) # R . & B TER T %R =% E LAy EMHYG
PTV fik, A XAMRFEFRN>FETHEENLAS ALK REAT K £ 2B/
WEGAAMERERA T EMETZ MG EER; £ F 2N 2H R KT EFXN>OFBEKREGTA
(Delaunay) M , ¥ =g =M P BRETHBLE A IR TSI EEARELS  REFIN—F45k6
V9 @ AR ZALHE K AT G M ey B AR I B B AL RAM R T IR B AR, X WAL REMN
MEAREAHIARTAHN  ARAARSOA L AT A, BE AT RGN, 2 F £ R #H
g FEMAAANRENERE, RGBT AE = éﬁﬂﬂ(/‘i’iﬁ&;é{%{,:V/,,uﬁ%frﬁ?i—iﬁﬁim
X AERAN EMERERANAKANRT AN L LY R ERLETHLLSRREEHNEGR
I BA RATEE A,
K . A T KT8 IFM a3k R TR o hob iR B
FESEE. 0359;X169 XHEIFEEM: A XEHS: 0253-987X(2019)01-0150-07

Particle Tracking Velocimetry Algorithms Based on Voronoi Diagram and

Their Applications in the Flows with Large Velocity Gradient

WU Changsong', BAI Xufeng®?, ZHANG Yang', ZHOU Lifei'

(1. School of Power and Energy Engineering, Xi’an Jiaotong University, Xi’an 710049, China;
2. Xi’an Shaangu Power Co. , Ltd. , Xi’an 710075, China)

Abstract: To provide an alternative to the classic particle tracking velocimetry (PTV) algorithms
with excessive preset parameters and incapability of tackling large velocity gradient flow field,
this paper proposes PTV algorithms based on Voronoi diagram (VD) for 2D and 3D flows. The
2D algorithm converts the particle clusters into compact polygons, and matches the particles by
comparing the similarity of polygonal characteristic curves. The 3D algorithm applies the
Delaunay tessellation, i.e. , dual VD, to convert the particles into non-overlapping tetrahedrons,
where particles are matched through a special voting process based on the comparison of similarity
among involved tetrahedrons. An artificial flow is used to confirm the satisfactory accuracy of the
new 2D algorithm. Finally, experiments for a 2D pulsation flow and a 3D wake flow around a
rigid body are carried out, by which the applicability of the newly developed PTV algorithms is

tested. The result shows that the algorithms are robust in reconstructing large velocity gradient
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flow field with a simple presetting of controlling parameters.

Keywords: flow visualization; particle tracking velocimetry; Voronoi diagram; pulsation flow;

wake flow
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