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Analysis of Fluid Flows in a Stirred Tank Using Computational Fluid Dynamics
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Abstract — The flow patterns in a stirred tank, 1m in diameter and 1 m in height, were studied using CFX, a com-
mercial computational fluid dynamics program, with the impeller rotation speed, the impeller blade angle and the tank-
bottom shape varied and the baffles included or excluded. A vortex was observed in the center of the tank in the absence
of the baffles, and the intensity of the vortex increased with increasing the rotation speed. The vortex was considerably
reduced in the presence of the baffles. An increase in the blade angle increased the vertical flow and decreased the vor-
tex intensity. The flow in the corners of the tank bottom turned smoother as the tank bottom was varied in shape from

flat to round.
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Fig. 1. Schematic drawing of stirred tank.
Table 1. Dimensions of tank components (unit: m)
B D, D, E H J L \Y
0.14 0.33 1.0 0.33 0.7 0.08 0.7 0.067

85135t

H48H HI3= 20104 6

(tank region)

(rotating vane region)

Fig. 2. Computational grid for stirred tank.
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Fig. 3. Effect of impeller rotation speed on volumetric fraction of
water.
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Fig. 4. Air-water interface with the blade angle at 30 degree in the

absence of baffles, holding the rotation speed at S00 rpm.
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(b) blade angle=30 degree

Fig. 5. Effect of impeller blade angle on air-water interface.
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Fig. 6. Influence of the baffles on air-water interface.
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(b) round bottom

Fig. 7. Comparison in flow vectors in tank bottom corners between
flat and convex bottoms.
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Fig. 8. Comparison in flow velocity between flat and convex tank
bottoms.
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