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Fig. 1 Vertical forces of the particle
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Fig. 2 Horizontal forces of the particle
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Fig. 3 The relationship between the orientation of

Magnus force and particle moving direction
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Fig. 4 Sketch of the test equipment
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Tab.1 Density and diameter of the wooden ball

ErRe HA/cm W/ (kg + m™*)
A ER 2.74 766. 3
B Bk 2.50 662.8
Crk 2.48 446.0
D Bk 2.42 594. 6
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Fig.5 Linear calibrated wooden ball and measuring scale
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Fig. 6 The vertical velocity component of wooden ball
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Tab. 2 Horizontal velocity, spinning angle velocity

and Magnus force of the wooden ball

K, fARE/ ‘
Gi e = . SR Fy /N

(mes 1) (rad « s 1)
A Bk 0. 340 3.474 0.013 3
B £k 0. 345 3.520 0.011 2
CEk 0.140 3. 860 0.010 9
D Bk 0.251 4,020 0.008 4
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Fig. 8 Measured values of the horizontal velocity of

wooden ball
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Fig. 7 Image processing of wooden ball’s trajectory
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Fig. 9 Measurement of wooden ball's spinning

angle velocity
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Research on rising motion rule of wooden ball in

solid-liquid two-phase flow and its Magnus force measurement

LI Wei-zhong™ , JIANG Yuan-xin

( Key Laboratory of Ocean Energy Utilization and Energy Conservation of Ministry of Education,

Dalian University of Technology, Dalian 116024, China )

Abstract: The freely rising rule and Magnus force of different wooden balls rising in the static liquid
were investigated using computer image processing technology and visual experiments. The results
show that both the vertical and horizontal velocities of different wooden balls reach stable maximums
in a short time after the wooden balls begin to rise, then the wooden balls keep rising with this
maximum. The value of Magnus force is calculated by measuring the vertical and horizontal and

spinning angle velocities of the wooden balls at the stable stage.

Key words: theoretical analysis; photographic method; Magnus force; spinning angle velocity



