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Fig.1 Sketch of the experimental system
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Fig.2 Sketch of the rotor and stators
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Table 1 Configurations of different stators
Stator ds/D' h (mm) Hole number Length (mm) Width (mm)
1 0.995 52 Upper 45, lower 24 Upper 10, lower 17 Upper 4, lower 10
2 0.995 40 24 17 10
3 0.995 52 94 25 2
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Fig.3 Power input vs. rotor speed
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Fig.4 Power number vs. Reynolds number (Stator 1)
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Table 2 Relationships between power number and Reynolds number

Stator Laminar (Re<1) Transition (1<<Re<100) Turbulent (Re>100)
1 Np=19.9Re 14 Np=5.40+0.67x10%/(1+16Re**°) Np=5.30
2 Np=11.9Re % Np=5.25+0.79x10%(1+20.5Re™%) Np=4.91
3 Np=17.8Re -*® Np=6.23+1.37x10%/(1+31.6Re™®) Np=5.44
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Fig.5 Comparison of Newtonian and Non-Newtonian fluid
power number (Stator 1)
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Hydrodynamic Characteristics in a Continuous Rotor—Stator Mixer
—I. Experimental Investigation

DONG Qiang, NIE Yi-xue, ZHANG Hua-qin, GAO Zheng-ming

(College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: The hydrodynamic characteristics in a continuous rotor—stator mixer (CRS) with Newtonian and Non-Newtonian fluids were
studied experimentally, and three different stators were used in the experiment. The power characteristics and Kolmogorov scale were
measured and analyzed. The results show that the power number of stator type 3 is larger than that of stator types 1 and 2, the value is
5.44. The Metzner-Otto constant of CRS is larger than that of normal impellers. The Kolmogorov scale in the CRS is an order of
magnitude smaller than that in a traditional stirred tank, so the CRS offers much shorter micro-mixing time than stirred tanks. The results
are of importance to the optimization of industrial continuous rotor—stator mixers.

Key words: continuous rotor—stator mixer; power consumption; Kolmogorov scale



