.@ ﬁ‘\i t % N S SCOPUS, Z5EHTI
~ - A E., REE E

Journal of Applied Optics

BARBRN B AR ARER BT EHE

E&-F AuE KRG Fm

Design and simulation of sheath flow system in liquid particle measurement

WANG Fendou, TONG Shoufeng, ZHANG Peng, XU Li

SIHASC:

EAT, A, TR, A5 WA TIURL I e B I R GRS 05 B BTG, 2024, 45(6): 1132-1137. DOL: 10.5768/JA0202445.0601004

WANG Fendou, TONG Shoufeng, ZHANG Peng, et al. Design and simulation of sheath flow system in liquid particle measurement[J]. Journal of Applied Optics, 2024,
45(6): 1132-1137. DOI: 10.5768/JA0202445.0601004

TELR I BE View online: https://doi.org/10.5768/JA0202445.0601004

T RO HA S R

Articles you may be interested in

H TR TR AT AR R IR IE

Novel liquid float polishing technology based on non—Newtonian fluid

M. 2019, 40(2): 223-228  https://doi.org/10.5768/JA0201940.0201007

F T B AR BB ST BT R LR R R 5

Real—time measuring system for liquid refractive index based on Fourier transform spectrum analysis

J37 Y62, 2023, 44(5): 1061-1067  https://doi.org/10.5768/JA0202344.0503001

T V5 15 BT AR VR B GORORORL B 20 WU B 7 HE AT 5T

Research on measurement method of size distribution for high—concentration nano—particles based on back scattering

R 2021, 42(3): 516-521  https://doi.org/10.5768/JA0202142.0303004

P RBORL BT Ry

Refract-reflect laser particle size measurement method

NI 2024, 45(1): 215220 https://doi.org/10.5768/JA0202445.0107003

SEARRBEN B R G e IR EAME

Calibration error compensation technique of stereoscopic vision measurement system

R . 2020, 41(6): 1174-1180  https:/doi.org/10.5768/JA0202041.0601006

Rl A RANSACYG I BRER VL FIRRAE 45 DT BTk A PR LA

Design of visual odometer based on RANSAC optical flow method and feature point matching method

R . 2020, 41(6): 1214-1221  https://doi.org/10.5768/JA0202041.0602005

PSEE (EFAVIN

Jo
S
an
e
¥
,E?t
=
il
E


http://www.yygx.net/
http://www.yygx.net/
http://www.yygx.net/cn/article/doi/10.5768/JAO202445.0601004
http://www.yygx.net/cn/article/doi/10.5768/JAO201940.0201007
http://www.yygx.net/cn/article/doi/10.5768/JAO202344.0503001
http://www.yygx.net/cn/article/doi/10.5768/JAO202142.0303004
http://www.yygx.net/cn/article/doi/10.5768/JAO202445.0107003
http://www.yygx.net/cn/article/doi/10.5768/JAO202041.0601006
http://www.yygx.net/cn/article/doi/10.5768/JAO202041.0602005

55 45 % 5 6 0] B Ot % Vol. 45 No. 6
2024 4F 11 H Journal of Applied Optics Nov. 2024

X E4S:1002-2082 (2024) 06-1132-06
VR A ORI B B RS R R A it 55 H

ié;}_lg’ ,15}.5—11,-%1,2, ;ﬂ/‘ HH%I,Z’ iﬁ: —m:‘j'S
(1 KB T 23 MR B ARBISERT, T4k K3 130022; 2. K& TR Jor TR, 34k K& 1300225
3. KRB BB AT & X E2FR, Ak KE 130102)
FH Z.rRABFENZRRZATABRSS R LR E, SFRAFPEAGHREDGERPHEFH
T E R, A FRABENZARASNEHENEZRX, A TARSIARERE AR
SolidWorks 2 #F3% it 7 JA T ik 4k & Bk M 2 69 3% & o8 . i@ i3 COMSOL #9 7 4k 31 34 3k 2f
AR ITARGETE, AREATENERFZATRENRERGERITH A, HALER
R ZAFAN SRR R BRI T— 8, FELAEHRIAREAN 0.1 m/s B, TH
AR A2 024 mm 695 B . FF A Al COMSOL B 45 18 32 4 3k 3732 58 B F 69 Bk #uik 3t 4745 A, &
AT BEOAAEELE, ERARE SHEAZENR G RERIToON, FETELRED
B R E, RAREMNEHARAEAREN ERET LA — R0 FEL,
REE: AN T AR, EER L, AR ARE
i & 4> 2 5: TNO6; TH724 XERARERL: A DOI: 10.5768/JA0202445.0601004

Design and simulation of sheath flow system in liquid particle measurement

WANG Fendou'?, TONG Shoufeng'?, ZHANG Peng'?, XU Li’

(1. Institute of Space Optoelectronics Technology, Changchun University of Science and Technology, Changchun
130022, China; 2. School of Optoelectronic Engineering, Changchun University of Science and Technology,
Changchun 130022, China; 3. Huayue School in Changchun Jingyue High Tech
Industrial Development Zone, Changchun 130102, China)

Abstract: Liquid particle measurement technology is based on light scattering method or photo resistance
method to analyze and detect the particle size and quantity of the particles contained in the liquid. Aiming at
requirements of the measurement accuracy of liquid particle measurement technology, based on the
hydrodynamic focusing principle, the sheath flow system model for the measurement of particles in the liquid
was designed by SolidWorks software. Through the fluid calculation module of COMSOL, the fluid simulation
calculation of the model was carried out, and the change of the focusing flow width and the focusing
performance of the system on the particles were simulated. The simulation results show that the focusing
performance of the sheath flow system on the sample flow is consistent with the theoretical derivation, and it
can be focused to 0.24 mm width when the sample flow speed is 0.1 m/s. Meanwhile, the COMSOL particle
tracking module was used to simulate the particle trajectory at this width, and the effective focusing of particles
was realized. On this basis, the state of particles flowing through the detection area was analyzed, and the

influencing factors of coincidence errors were obtained, which had certain theoretical guiding significance for
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the practical design of the sheath flow system of liquid particle measurement technology.

Key words: particle measurement; sheath flow technology; coincidence errors; hydrodynamic focusing
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