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Measurement method of the droplet particle velocity
based on the trajectory images

WU Chao' ,WANG Shousong®
(1. Integrated Management Office, Nanjing Cigarette Factory, China Tobacco Jiangsu Industrial Co. Ltd. ,Nanjing 210094 ,
China; 2. Nanjing Zhirui Technology Industrial Co. Lid. , Nanjing 210019, China)

Abstract: In order to measure the velocity distribution of dual-media nozzle droplet particles, an on-line measurement
system was established based on continuous laser at 532nm wavelength and industrial cameras. The droplet trajectory
images were obtained. The Steger method was used to process the particle trajectory images. The velocity distribution of
droplet particles was extracted. The results show that the test method for measuring the speed distribution of the droplet
particles based on particle trajectory images, meets the requirements of the online measurement.
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Fig. 1 Schematic diagram of camera gate width calibration setup
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Fig.2 Schematic diagram of test system
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Fig.3 Typical image obtained when compressed air pressure is 0.25MPa
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Fig.4 Trajectory map extracted with Steger method
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Fig.5 Droplet particle velocity distribution

AR R 22 ORI T A D5 i — AT



F38 4% H2H) ES

FE L P 10 25 T U3 B 3 R Ty 217

AT AR Sk AN P ke G M A A — S8R L, RGER
BT SRARFR S B R 0. 1% 1% K FAL 2 i il —
BEPRIZ 0 — AT I, RGBT S RAR 1 R,
55 G URL Y2 Sl U JE B8 1K I, 000 25 W] 22 AS
it

I3 SN B R, S S R B R R A
KREMZHPULE S, BIRA SO RSB X
—EMEE AR AR EE, PR S
W ARG RN DL A LERE R S W ), 2 4 R
KRR 2E , B E i e A R S AHOR R
7 i 47 AR AIL P R A i B 23 2t e Pl 0 ) R T
&, DR AR

4 £ it

BT HH AT BT FH AR BUAY Jo Sk M 25 R 3 3
3 AT D 0 T R, AR SO I i T T B TR R Ak B
PITELI R e, LI o S B S AR . X &
GEARAFIEIER LA Steger J7 iy B, SE 80 1 HOWAR
FHRE PR E B . BT Steger J7 75 B A BT
PSR, LhZor ik R & iR Iy, SE Bt 1 Bk
EUR B AR S &, 3845 1 BRAR RO 45 5%, M L
AT BT FH AR RS B 8 114) 25 AR A8 ) RAE AR AL T 4
ARFBL

s % X #

[1] TSUJIY, MORIKAWA Y. LDV measurements of an air-solid two-

phase flow in a horizontal pipe[ J]. Journal of Fluid Mechanics,

1982, 120(1) : 385409,
[2] WANG D Zh, HUANG Zh, TONG Ch J, et al. Characteristics of

diesel sprays by high speed video camera [ J]. Journal of Shanghai
Jiaotong University, 2000, 34(4) . 453457 (in Chinese).

(3]

(9]

[10]

ANGARITA-JAIMES D, TOWERS C E, TOWERS D P. Three-
component multi-phase velocimetry measurements on a GDI spray
using optically efficient fluorescent tracers [ J]. Experiments in
Fluids, 2012, 52(4) : 949-962.
ZHANG Y Y, ZHANG G M, XU M. Laser diagnostics for spray of
spark ignition direct injection ( SIDI) combustion system [ ] ].
Journal of Automotive Safety and Energy, 2011, 2(4) . 294-307
(in Chinese) .
XU Q,CAO N,CAO L, et al. Experimental research of electrostat-
ic spray with digital holography [J]. Laser Technology, 2013, 37
(2): 143-146 (in Chinese).
ZHANG ] J, FAN X L, CAI X Sh. Measurement for the velocity
vector field of gas-solid two phase flow using single frame and sin-
¢gle exposure imaging[ J]. Journal of Engineering Thermophysics,
2012, 33(1): 79-82(in Chinese).
ZHANG H, CAI X Sh, SHANG Zh T, et al. The measurement of
size, velocity and flow angle of coarse water with xingle image
method [ J]. Thermal Turbine, 2008, 37 (1): 2629 (in Chi-
nese) .
CHINNAYYA A, CHTAB A, SHAO J Q, et al. Characterization
of pneumatic transportation of pulverised coal in a horizontal pipe-
line through measurement and computational modelling[ J]. Fuel,
2009, 88(12) : 2348-2356.
WU X Ch, WANG H, HU Q, et al. Velocity and size measure-
Journal of Zhe-
jiang University ( Engineering Science Edition), 2011, 45(8):
1458-1462 (in Chinese) .
STEGER C. Extraction of curved lines from images[ C]//In 13th
International Conference on Pattern Recognition. Vienna, Austri-
a:IEEE ;1996 :251-255.
STEGER C. An unbiased detector of curvilinear structures[ J].
IEEE Transactions on Pattern Analysis and Machine Intelligence ,
1998, 20(2) : 113-125.
ZHOU F Q, WANG F, ZHANG G J. Three-step extraction meth-

Chinese Journal

ment of coal particle by trajectory imaging [ J].

od for line-stripe in structured light vision [ J].
of Mechanical Engineering, 2008, 44 (11):215-219 (in Chi-

nese) .



