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Application of CFD to the Development
of a New Helical Ribbon Impeiler, “LOGBORN”
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The development of a new helical ribbon impeller LOGBORN was supported by Computational
Fluid Dynamics studies to analyze effects of its ribbon and frame dimensions, and to examine
the difference with conventional ribbon impellers. The results of CFD study showed that -
the flow pattern of the new impeller largely depends on the ribbon and frame dimensions,
and the frame serves not only as a support member but also as a mixing member to effec-
tively shorten the mixing time by changing a flow pattern formed by the ribbon blades and
its frame. Computational results also indicates that the flow pattern of the new impeller is
quite different from the conventional ribbon, enabling to reduce the mixing time to about a

half of the conventional ribbon impeller.
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Fig. 1 Boundary conditions used in the simulations

Vol. 87 No. 3 (1993/12)

Mg 7Y 7 B 7




) Wall
—— Computed °)
o Measured ° 40.05
Shaft ]
o
g
= -10
Impeller 1 =
-1-0.05
4-01

F2R  HGFIRE TG D F M & SEHIE & O L

Fig. 2 Comparison of computed and measured axial velocities
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Fig. 3 Comparison of conventional and new DHR’s axial
velocities
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Fig. 4 Comparison of conventional and new DHR’s velocity
distributions in r-z plane
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Fig. 5 Influence of ribbon pitch and ribbon width on
circulation flow rate
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Fig. 6 Influence of ribbon pitch and ribbon width on mixing
time
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Fig. 7 Comparison of several ribbon impellers in tracer mixing process shown by concentration contours
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Influence of frame diameter on circulation flow-rate
and mixing time
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