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Particle Sizing and Size Distribution Measurement of Alcohol Spray by
Interferometric Particle Imaging

Li Qieni Ge Baozhen Chen Yiliang Zhang Yimo
(Key Laboratory of Opto-Electronics Information Science and Technology , Ministry of Education ,

College of Optoelectronics & Precision Instrument Engineering, Tianjin University, Tianjin 300072, China)

Abstract A method for the measurement of particle size with interferometric particle imaging (IPI) technique is
studied. The interferometric pattern of the scattering light of particle is formed in the defocused image plane and the
center of the fringe pattern is extracted by the wavelet transform and template matching method. The number of
fringe/fringe spacing of the interferogram by Fourier transform and the modified Rife algorithm is obtained, and
particle size with subpixel accuracy is calculated. The experiment is conducted for standard particles of diameter
51.1 pm. The particle diameter is measured of (49.79 £ 0.41) pm with the absolute error of 1.31 pm. And this
technique is applied to alcohol spray measuring. The particle size distribution, mean particle diameter and Sauter
mean diameter (SMD) of the spray field with different measuring locations along «-axis and y-axis are also given.
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5 2?:.: 1% SMD., X Bl £ fil I 5 J7 1 A A AT 45 2k 7 ) R

RIS RIS 5 b BFSE T 55 T WO TR T %
R BORE T RS 7 3% RN 8 B o 4 s
AR B A T 07 T A B R FE B A 0 I
Rife 77 W 42T W 4 SO HE / 46 5080 X451 1 ity
FRARE T 0 9 S B G M 0. 41 . 446 X5 3%
131 s 3 BLFH T 2 W% 55080 F R ~F FORLEE 4 A
Tt 26 b T AR ) A A R 43 A L T R

PRSI T HRAR AL 5 A S L I B I A
1o SRR S 5 G AR R R T R D BOR (PTV
PIV) . m] 528 %5 G i 5 RO 8 1 [ b 3 4 O 55
Gk - W i F AR — o 0%

o

Z £ X M

1 V. Palero, M. P. Arroyo, J. Soria. Digital holography for
micro-droplet diagnostics [J]. Exp. Fluids, 2007, 43(2):185~

0308003-5



H |

# ot

5]

al

o

-

8

9

192

M. Maeda, T. Kawguchi, K. Hishida.
measurement of size and velocity distributions of spherical
particles in fluid flows [J]. Meas. Sci. Technol. , 2000, 11(12) ;
L13~L18

C. F. Hess, D. L’Esperance. Droplet imaging velocimeter and

Novel interferometric

sizer; a two-dimensional technique to measure droplet size [J].
Exp. Fluids, 2009, 47(1):171~182

Xia Hui, Chen Zhiquan, Li Fushi et al.. Influence of wall-drag
effect on particle sizing in low-coherence dynamic light scattering
[J]. Acta Optica Sinica . 2010, 30(8):2257~2261
HOMELBRE A RN S O X IR T 3h 25 DG HUS T A
BLAEISZWALT]. k% 44, 2010, 30(8):2257~2261

Li Qieni, Zhao Chen, Ma Zhibin e al..
experiment on the measurement of particle size and
distribution of diesel spray [J]. Chinese J. Lasers, 2010, 30(3) ;
779~783

BHYE. B R EEW SE. SRS gk T R UKL EE 3 A 1Y
R ssmll]. FE#E, 2010, 30(3):779~783

Li Qieni,

Digital holography

size

Gao Yan, Ge Baozhen et al.. Digital holographic
particle sizing with Hough transform [J]. Chinese J. Lasers,
2009, 36(4):940~944

BHE. = A BER . ETERBRGE T 2R TR
MAELT]. P ES ok, 2009, 36(4):940~944

K. Anders, A. Frohn.
technique to measurement the diameter of periodically generated
moving droplets [J]. J. Aerosol. Sci., 1986, 17(2):157~167
K. H. Hesselbacher, K. Anders, A. Frohn.
investigation of Gaussian beam effects on the accuracy of a droplet
sizing method [J]. Appl. Opt., 1991, 30(33):4930~4935

A. Grapmann, F. Peters.

G. Konig, A new light-scattering

Experimental

Size measurement of very small

spherical particles by Mie scattering imaging (MSD) []J]. Par.

10

11

12

13

14

15

17

Part. Syst. Charact., 2004, 21(5):370~389

M. R. Christine, P. Olivier. Droplet sizing by Mie scattering
interferometry in a spark ignition engine [ J]. Par. Part. Syst.
Charact. , 1999, 16(4) :160~168

N. Damaschke, H. Nobach, T. L Multi-
dimensional particle sizing technique [J]. Exp. Fluids, 2005, 39
(2):336~350
N. Semidetnov,

Nonn e al..

relationships for
Meas. Sci.

C. Tropea. Conversion
multidimensional particle sizing techniques [ J].
Technol. , 2004, 15(1):112~118

A. R. Glover, S. M. Skippon, R. D. Boyle. Interferometric
laser imaging for droplet sizing: a method for dropletsize
measurement on sparse spray systems [J]. Appl. Opt., 1995,
34(36):8409~8421

A. Hosokawa,

measurement of

N. Fujisawa, S. Tomimatsu. Simultaneous

droplet size and velocity field by an
interferometric imaging technique in spray combustion [ ] ].
Meas. Sci. Technol., 2003, 14(8):1341~1349
Pu Xingguo, Pu Shiliang, Yuan Zhenfu et al.. Measurement
method for gas-liquid flow size and velocity based on laser
interferometry [J]. Acta Optica Sinica, 2005, 25(10):1334 ~
1338

TG S R AR SE. SR AH I B ORI AR A A O T
W T Tl ] k% 4R, 2005, 25(10):1334~1338
M. Maeda, Y. Akasaka, T. Kawaguchi. Improvements of the
interferometric technique for simultaneous measurement of the
droplet size and velocity vector field and its application to a
transient spray [J 1. Exp. Fluids, 2002, 33(1):125~134

S.  Dehaeck, J. P. A. . Beeck.

interferometric particle imaging for gas bubble sizing [J]. Exp.
Fluids, 2008, 45(5) :823~831

van Multifrequency

0308003-6



