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A system for simultaneously measuring of particle size,
concentration and velocity in air solid twe-phase free jet

Sheng Deren, Zhu Yijie
(Department of Energy Sources, Zhejiang U niversity, Hangzhou, 310027)

Abstract: A measurement system has been established to measure the size, concentration and veloct
ty of particles in a horizontal ai-particle free jet from a nozzle of 42mm ID.T he principles of evaluation
of the particle size and average velocity, w hich is based on M ie scattering theory and transit timing tech

nique , is presented in this paper. A ccording to the evaluation, a series of the experiments are made to

prove the agreement between the ev and experimental results, using the powder of aluminum

oxide of 10~ 105Hm. T he measurement~system has the features of the relatively simple optical system,
low cast and high space discriminability.
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Fig. 5 Particle velocity distrbutions Fig. 6 Particle concentration distributions
X/ D= 10, T = 286K, A —valve opening Smm X/ D= 10, T= 286K, A —valve opening Smm
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Fig.7 Particle valocity and concentration distributions Fig. 8 Particle velocity and concentration distrbutions

X/ D= 10, T = 270K, valve opening 6. Tmm X/D = 15,T= 270K, valve opening 6.7mm
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Table Particle size distribution, velocity and concentration at X /D=5, y= 0

particle diameter particle size particle diam eter paiticle size particle dameter particle size
(Hm) (10%/m? (Hm) (108 m?) (Hm) (108 m?)

10. 0~ 23. 1 0.5674 23.1~ 27.3 10. 3743 27.3~32.3 9.0

32.3~ 38.2 20.0 38.2~ 45.2 0.1 45.2~53.8 14.0

53.8~ 63.3 2.5338 63.3~ 74.9 1. 659 74.9~ 88.7 0. 5027
particle mean particle concentration

88.7~ 105.0 0.0 . 9. 8887 91.5
velocity(m/ s) (em3/ m?)
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