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Flow Structure and Mixing Characteristic in
a Vessel Stirred with FULLZONE Impeller
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In the previous paper, the development and some operational characteritics of FULLZONE
were explained. In this paper, its flow structure and mixing under laminar flow conditions
have been studied theoretically by using computational fluid dynamics (CFD) and experimen-
tally by measuring velocity and circulation time distribution. The main results are as follows.
(1) There are two local circulating flows and an overall circulating flow connecting the local .
two. The overall circulating flow is caused from the pressure difference around the crosswisely
arranged, upper and lower paddles of FULLZONE through its rotation.

(2) This flow pattern of FULLZONE leads to its fairly good mixing ability in the high viscosity
range. Homogenious mixing will be attained with the combined effects of local mixing caused
by the local circulating flows and its linkage by the overall circulating flow.
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(c) §=1.87rad
(b) 6=1.0rad

(d) (a) §=0.32rad
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Fig. 1 Computed velocity vectors in r-z planes (Re=10)
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Fig. 7 Circulation time distribution of FULLZONE at Re=10
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Fig. 9 Comparison of computed concentration distribution and experimental photographs (Re=10)
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