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2 ¢R
G, = ?Jo G, (r)rdr. (11)
1
Table 1 Comparison between the average solids mass flux calculated from Eq.(11) and the imposed solids mass flux
Gas velocity Gs This paper Eq.(2) Eq.(5)
(m/s) kg/(m*9)]  Gq[kg/(m*s)] Error (%) Gs[kg/(m*s)]  Error (%)  Gs[kg/(m*s)] Error (%)
6.1 60 65.0 8.3 68 133 78 30
7.6 73 79.7 9.2 85 16.4 100 37
105 166 163.5 15 175 5.4 208 25
10.5 210 203.0 33 233 11.0 269 28
1 9.2%

[4-6]
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A New Method for the Measurement of Solids Time-averaged Velocity
in Gas-Solid Two-phase Flow

E Cheng-lin, LU Chun-xi, GAOJin-sen, XU Chun-ming, SHI Ming-xian

(Sate Key Laboratory of Heavy Oil Processing, University of Petroleum, Beijing 102200, China)

Abstract: A new method for calculating time-averaged particle velocity was presented based on the cross-
correlation technique. Compared with the other two calculating methods presented by Aguillon and Nieuwland, the
new method considers not only the differences between the upward and downward particle element velocities and
numbers, but also the differences of particle element concentrations. The measurement of particle time-averaged
velocity was completed by using a PV4A optica fiber probe in a cold model set-up of circulating fluidized bed for
the sake of ascertaining the differences between the new one and the others. The results show that the differences
between them were negligible under higher superficial gas velocity and lower cross-sectiona average particle
concentration, while the differences were remarkable under lower superficial gas velocity and higher cross-sectional
average particle concentration.

Key words. gas—solids two-phase flow; particle time-averaged velocity; measurement; cross-correlation; optical
fiber probe
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