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Analysis of Internal Flow Field of Novel Three
Dimensional Electrode Reactor

AN Chaofan,CHEN Ye,CHENG Song, YU Yafei
(School of Mechanical and Power Engineering, Nanjing Tech University , Nanjing 211816, China)

Abstract ; The conventional three dimensional electrode reactor is easy to be blocked, and the unsteady flow field leads
to poor mass transfer efficiency. A catalytic reactor that carring new bunches of nickel foam three-dimensional electrode
particles was designed, which could degrade organic wastewater effectively, and could guarantee the stability of the
internal flow field. In order to obtain the characteristics of the flow field in the complex internal structure, the numerical
simulation method was used to simulate the flow field of the reactor. The results show that the electro-catalytic reaction
region (the particle electrode area) flow field is stable and uniform. The internal structure of the reactor has obvious
impact on the distribution of flow field. The velocity field around the rod anode in the center of the tank is small, and
the irregular flow is prone to produce flow dead zone. Improving the speed of the reaction zone is good to uniform flow
distribution, but not good to the transfer of the fluid around the anode rod.
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Figure 1 New type of unipolar three-

dimensional electrode reactor
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Figure 2 Three-dimensional renderings
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Figure 5 Cathode plate model
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Figure 7 Three-dimensional particle model
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X =0 mm and X =10 mm section
ML 0] LU 21 S N i 2508 2 /\jtﬁﬁé
DL, S 25 | S i A2 ) A ZE IS 5 e U
Eﬁfilﬁﬁﬁﬁi?ﬁﬁ%ﬁ[’ﬂi%%f'ﬂ{nu,liﬁ?ﬂﬂf'ﬁlmfl;ﬂ*& B
N LG TR RS T < A N o e I = o N T 7
1 38 O 2 DA r AR ] 1 38 3 5l B, B
TEAL T 0] A% 5, A5 3 S B 2K

FHE/(m-s)
1.39E+00

' 1.25E+00

"~ 1.11E+00
9.74E—01
8.35E—01
6.96E—01
5.57E—01
4.17E—01
2.78E—01
1.39E—01
2.51E—04

A 11

(a) X=0 mm

(b) X=10 mm

X=0mm A= X=10mm @& EZ R TH
Figure 11  Velocity vector graph of
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