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Flow Characteristics and Parameter Simulation Optimization
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Abstract: In order to improve the mass transfer efficiency, a tubular electrochemical disinfection reactor with
spiral flow turbulence enhancement component was developed. The physical model of the reactor was estab-
lished, and the changes of the flow field inside the reactor before and after the addition of turbulence enhance-
ment component were studied using computational fluid dynamics (CFD). The influence of the reactor main
parameters on the turbulence intensity of anode surface was analyzed, and the influence of turbulence intensity
on the pressure loss of the reactor was also considered. The result shows that., the turbulence enhancement
component makes the fluid produce spiral flow through its vanes, increases the turbulence degree, and pro-
motes the mass transfer efficiency. Among the main parameters of the reactor. the number of guide vanes, the

torsion angle of guide vanes and the distance between guide vanes and electrodes have significant effects on the
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turbulence intensity of anode surface. When the number of guide vanes was 7, the torsional angle was 30°, and
the distance was 90 mm, the turbulence intensity on the anode surface was 12. 68% , which was 44 % higher
than the condition of no vanes. However, the pressure loss of the reactor increased at the same time.

Keywords: electrochemical reactor; turbulence promoter; numerical simulation; parameter optimization

FRL A 2 T R T A0 A — R R 280 T AR K A B R I /N K A B TR e A S 4 R
L2 6 B 22256 0y (o 45 A0 U FE I 26 R rp e P 220 L e A 2 1 A R v R RN I R 3 AR
AN SZ B LU B VR PP B R T L 38 A2 B A AR A SS9 A A% B X e i
1 5T 2T PR AL 0 14 43 A R i UG PR A AR W) A S I 5 1) A BRSO A G 1 S 38 T 1 e LA 92 B
V7 ghw PNV UL 20 19 20 BT S AR A i O R )i i TR L & F 22 2 3 T TE SRR ) 2 (CFDD X R A2 )
OF s B 20 i O AR B R AT AL AL Tbrahim 450 Rl Wang 45 5% I CFD J5 i AN [ JE 2 190 4R
FEL RS 2 L 45 S B0 W 43 2 TR IR R AR e 6 i 2l B g S N A 9 1% . SCHIRL 10-12 17 B B 4% A 78
ST P K 0 5 2 AR A O AR L A AR SR AR A R R B R A — E AR B T
1l Y BAS 52 N A e

I3 A W T i S — i 22 4 3 3 . 22 T TR YD VR IR S S S i SR A A S S RO AR
(Y9 FIT S T4 00415 A AT A0 JBE PR S 00 R (0 S D 48 PR B 7 A SR U U 0 » T AV RS AR b 3 i B 4 PR S
TR H Tt R BE . 4 v A% B L (I Ak S L8R B PR RE. & T 0 L AN SCHE ST LU R A P D it L R 4 A Y
i A Al 5 SN e 5L M CFD B0l e 5 G 30 P I A9 5 7 5 68 EE » 4020 BT S 2 2t A 98 0 42 1)
AR RLARE 5 LA BF AR 2 THT it 30 540 38 SR A0 45 b » A1) B DR R 20 A ) D7 3k X B3 19 2 B AT LA L 9 X R
V7 fh s 7 8 9% 195 DL BEA T 23

1 HERH

L1 #ERBNET

A RN AR B AR 50 mm, A5 SR B BEES O 50 mm UK I 5 TR O 50 mm. BLBR
HIT S 9 S5 3 P R R R A AR L B D A PN BE ARy PN BE U S AR 5 e 4 1] A L Kl — M R A 5
PN BE B D)8 T B [ E T N BE AR R ES S S i L 0 6l 2 A — A Rl R D A SN 2 I
5 TR I ST T R e AL BRI B AR X WA (BDD) AL RO (KO8 XD
50 mmX 25 mmX 2 mm,4 He AR BRI B il o IR AR 5 mm KB 50 mm. £ X
F o ] P 32 TG i 3 2 2L 47 1) 52 0 g 5 R Bk i L AR A O S80S S Bk — B SRR R B 4
Solidworks i fF it A& AL ROV AR S5 7R T A 1 R, B L e UL A L N
T LG B B s D O A SRR A R s B O 33 A 3 AR Y B

IR 1E) St A PR
— [ r
L PR
| [ —
50 100 L B 50 50 1-1 Wi 7~ 2
' l § 7
\J
N
\\ ! L
\-.- ' :
S\
‘ I D |
(a) =4EHhis =R (b 5 i 5 I 1L e BEAR: 1) Jo T 7 28 A

1 8 U b 2 SO 48 45 4 7 2 B (R )

Fig. 1 Schematic diagram of tubular electrochemical reactor (unit: mm)
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Fig. 3 Comparison of flow field in reactor
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Fig. 5 Comparison of turbulence intensity in distribution reactor
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Fig. 6 Comparison of turbulence intensity distribution at front section of electrodes
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