40 % 557 b = A 4 Vol. 40, No. 7
2020 4F 4 A Acta Optica Sinica April, 2020

05 R O BE T 45 R A 4 Il 28 00 5 ik
RE AN R 2A EAE

VR TR A BTN ) TR Z A S S A AR S g R . LI 2000935
P ALK S I RO R R S LR R RS %E . L 201109

WE LT 20 I 6 1 R0 R R R ORI 1 J5 R, B0 T B ORI BE TR A UK RL A2 R) 2D I 5 O ik ST T RO
iR R SR A T D O T Y Bk B OR D e RO SOk R AR TR AR BT B SR Ao b B L FE A T IE OOk
5 15 5 % 1) AR I 2 L, R 500 nm~76.9 pem K7 AR T B9 10 Fh bR o TR B0 B ROk R TR A 0O AR
IEIF RSB SE . 45 R R U] R BT 4 77 1 1 R 85 OR RUBE TR A UKL, A28 ] 25 0 5 b, IV AR - ok R B 0K 31
J6IE 5 oK L b RUBESORL I O6 18458 1 AR T 52 00 1] 22 W, ] [ A0 0 A 30 B fOK REE TR & OB RL A% 5 R HTE G
R EAG I 43 50 FF R S AOK - 3OK - ROK BB RUOBE JSURL AR 728 30 & L 5 b fE SURDRL 22 48 L AR X iR 25 38 T 805,
ELIN & A PR BT X O I ROK NBE TR A ORL BRIt T — oA A R AR I i T B

KR W ZWRKFEOLE BRI BHORRE; IRAW0R; RA &

FESES 0433 XHkARERS A doi: 10.3788/A0S202040.0712001

Synchronous Measurement Method of Trans-Micron
Scale Mixed Particle Size

Zhao Rong', Pan Kewei*, Yang Bin'’, Ping Li', Cai Xiaoshu'
' Shanghai Key Laboratory of Multiphase Flow and Heat Transfer in Power Engineering, University of Shanghai for
Science and Technology, Shanghai 200093, China ;
2 Solid Rocket Motor Technology Development Research Center, Shanghai Space Propulsion
Technology Research Institute, Shanghai 201109, China

Abstract Based on the principles of particle size measurement by multi-wavelength light extinction and image
methods, a method for synchronous measurement of trans-micron scale mixed particle size is proposed, and the
extinction spectral inversion algorithm for submicron-ten microns particle size and the image processing algorithm
handling particle size over ten microns are established. The device for synchronously measuring extinction spectra
and backlight images is established with a dispersion prism. The experiment with the trans-micron scale mixed
particle samples prepared by ten kinds of standard particles with the sizes of 500 nm-76.9 pm is conducted. The
results show that when the method is used to synchronously measure the trans-micron scale mixed particle size, the
interaction between the extinction spectrum of submicron-ten microns scale particles and the backlight image of
particles over ten microns can be ignored, and the trans-micron scale mixed particle size can be measured
synchronously. The extinction method and the image method are respectively used to measure submicron-ten
microns particle size and particle size over ten microns, the relative errors are less than 8% compared with those
with the standard particle size, and the measurement repeatability is good, which provides an effective particle size
measurement method for trans-micron scale mixed particles.
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Fig. 3 Schematic of particle two-phase flow measurement by image method
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(a) Single 900 nm standard particle sample solution; (b) mixed 900 nm + 51 pm standard particle sample solution
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Particle size measurement results and relative errors

Standard particle size

Multi-wavelength light

Image method

Sample extinction method
number Submicron-ten Over ten Measurement Relative Measurement Relative
microns microns result error /% result error /%
1 900 nm 76.9 pm (864.8+4.7) nm 3.91 (76.71+£0.16) pm 0.25
2 900 nm 51.0 pm (880.1+2.7) nm 2.21 (52.334+0.10) pm 2.61
3 900 nm 15.1 pm (874.1+9.8) nm 2.88 (15.6040.08) pm 3.31
4 500 nm 51.0 pm (490.942.8) nm 1.81 (52.00+0.17) pm 1.96
5 700 nm 51.0 pm (685.1+2.4) nm 2.13 (52.05+0.16) pm 2.05
6 2.1 pm 51.0 pm (2.1840.01) pm 3.59 (52.1440.16) pm 2.24
7 3.1 pm 51.0 pm (3.2040.01) pm 3.38 (52.10+0.17) pm 2.16
8 5.1 pm 51.0 pm (5.2940.01) pm 3.65 (52.31+£0.13) pm 2.57
9 9.7 pm 51.0 pm (9.2940.04) pm 4.19 (52.074+0.18) pm 2.10
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