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Abstract; In order to investigate mixing uniformity in microwave re-
actor, the microwave reactors with dual stirring structure were de-
signed. combined by the upper and lower impellers A100(A1l). the
upper impeller A200 and lower impeller A100(A2), and the upper
impeller A100 and lower impeller A200 ( A3 ). Based on
Computational Fluid Dynamics (CFD) method, laminar model, com-

ponent diffusion model and multi-reference frame method ( MRF)
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were used to simulate flow mixing characteristics of the alcohol-oil
mixture in these microwave reactors. The flow characteristics of the
alcohol-0il mixture and mixing time characteristics at different
feeding positions in these microwave reactors were obtained. The re-
sults showed that there was a circulation flow surface with axial ve-
locity approaching zero between the upper and lower impellers in mi-
crowave reactor with combined impeller A1, which affected the axial
flow mixing of the mixture. The combined impeller A2 and A3 im-
proved the axial velocity distribution on circulation flow surface, with
the maximum axial velocity 1.22 times and 2.28 times of the
combined impeller A1, respectively. Meanwhile it enhanced the axial
migration capability of mixture between the upper and lower
impeller. The position of the feeding point could affect the mixing
time of mixture in microwave reactor. The combined impeller A3 ob-
tains the shortest mixing time at the ideal feeding point B. The study
provided a practical theoretical reference for the design, selection and
application of the microwave reactor combined impellers.

Keywords: microwave reactor; combined impeller; component diffu-

sion; mixing time; computational fluid dynamics; circulation flow
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Figure 1 Schematic diagram of reactor structure
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Figure 2 Two original impellers and three combinations
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Table 2 Feeding points and monitoring points coordinates
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Figure 4 Velocity vector plots of microwave reactor with different combined impellers
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Table 3 Mixing time of six monitoring points in microwave reactor with different

combined impellers

S A W -1 I Ri-2 W A3 I Ai-4 I RL-5 W £3-6
Al & 32.73 28.59 23.31 20.97 37.26 38.85
A2 24.45 24.18 22.89 17.16 32.58 34.47
A3 % 20.16 20.52 19.32 17.58 18.18 18.47
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