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ABSTRACT

In the present study, a numerical simulation to analyze mixing performance inside an industrial mixer was investigated for

various geometry of turbine impellers. Various pitching angles and various types of turbine blades were considered in the

simulation. In order to model the rotation of impeller, the Multiple Reference Frames (MRF) technique was used. For evaluation

of the effect of various shapes on the mixing performance, dimensionless coefficient such as flow coefficient, circulation

coefficient, power coefficient, pumping effectiveness and circulation effectiveness were used. From the results, the effect of

pitching angle of a pitched turbine impeller was to give best pumping effectiveness around 30° pitching angle, whereas best

circulation effectiveness around 65° pitching angle. Dual pitched turbine impeller showed best performance in both pumping

effectiveness and circulation effectiveness among impeller types considered in the present study.
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Fig. 1 Schematic of a stirred vessel
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Fig. 2 Various types of impellers. (a) flat paddie; (b) flat turbine;
(c) dual flat turbine; (d) dual pitched turbine; (e) concave turbine
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Table 1 Dimensions of a stirred vessel

Vessel Parts (mm) Impeller Parts (mm)
Vessel diameter 286 Impeller diameter %
Vessel height 286 Blade height 19
Baffle width 29 Blade length 24
Baffle thickness 5 Blade thickness 2
Shaft diameter 19 Disc diameter 2
Bottom clearance 96 Disc thickness 2

(a) (b)

Fig. 3 Flow coefficient; (a) Schematic description of flow rate by 45°
pitched turbine and (b) control surface to estimate the discharge rate
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Fig. 4 Circulation coefficient; (a) Schematics of circulation in a
stirred vessel and (b) monitoring plains for averaged flow field
in circumferential direction
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(d) 6=60°

Fig. 5 Averaged flow patterns by different pitching angles(o) of blade
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Fig. 6 Velocity profile by flat turbine with different pitching angles of
blade at (@) the top surface; (b) the side surface; (o) the bottom surface
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Fig. 8 Averaged flow patterns by different impeller types:
(a) flat paddle; (b) flat turbine; (c) dual flat turbine; (d) dual pitched turbine; (e) concave turbine
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