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Abstract; Countercurrent-cocurrent dissolved air flotation ( CCDAF) process is a new dissolved
air flotation ( DAF) process which integrates countercurrent collision and cocurrent adhesion, and the
structure, geometric size and process parameters are the necessary conditions for realizing countercurrent
collision and cocurrent adhesion. Eight CCDAF models were established with flow rate of 0.5 m’/h, the
flow field of CCDAF tank was numerically simulated and the process was optimized by Fluent software.
The flow pattern of the CCDAF tank was the best, when the upflow velocity of the contact chamber was 10
mm/s, the separation velocity of the separation chamber was 1.5 mm/s, the dissolved pressure was 0.45
MPa, and the distribution ratio of reflux dissolved air water (R,: R,) was about 1 : 1. The gas
distribution in the contact chamber was uniform, and the gas phase in the separation chamber was stepped
uniformly distributed without obvious disturbance reflux, indicating that the gas phase distribution was

reasonable. According to the simulation results, a pilot plant of 0.5 m’/h was built. Pilot test results
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showed that CCDAF had good pollutants removal performance and was obviously better than the cocurrent

flow and countercurrent flow DAF processes.
dissolved air flotation
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Fig. 1  Schematics of countercurrent-cocurrent dissolved air

flotation process
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Fig.2 Simplified diagram of CCDAF tank and its model
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Tab.1 Parameters of model
ool e bt | v v R (K x| MURRL
S/ (mm - s~/ (mm - s7)|E)/(m xm) A
1 10 1.5 1.30 x 1.35 | 69 392
2 10 2.0 1.05x1.80 | 74 432
3 15 2.0 1.43 x 1.80 |101 432
4 20 2.0 1.80 x 1.80 |128 432
5 10 2.5 0.90 x2.25 | 79 472
6 15 2.5 1.20 x2.25 |106 784
7 20 2.5 1.50 x2.25 |133 472
8 25 2.5 1.80 x2.25 |160 534
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Fig.3  Gas phase flow trajectory diagram of each model of CCDAF tank

BERL 3 4.5.6.7 bk T 2 BEA BT SUKRK
RS2 K P WA T AL Al 2, BE AR il 1Y
SRR D X PR E 1 NIRRT,
PRI 2R AT F38 4 fil SR AR R e o TR 1
2.8 itk F 2 JEARE SRR E A fih =
U, HAHIIRT R B B S, 0 2R 308 1) il 43 22 Ak 00 R
I B AR A fih DA 2 fih 5 K B ),

ASYE X Oy B I A AR, I B R BBl TR
UK IR D T SR A BT ISR

8 AT AR e fih 3 2 A M4 A Ak R OB
TR, A B G, AR T B R b 2K
VERTER B T AR B2 B2 A [ R B 42 , L4 [o] 28
IKEAL . FEP AL S (6.8 HYZEIAL L MTIE et L4 ]
23R Z X B BT R AR A e gl B 2R A

.30 -



Hikm, 5 . da - R

www. cnww1985. com

LVAE T LA RAABE IS HE AL

#3545 %23

TS TAR DT 52 1 96 8 4 160 s R 2 P, ) SR AR A
Mo I3 NSRS E A F T SRR e R B L
G JAENM B G . B 12 3 R AR A
T A G RS, A M TR R BT SRR

L Loy Al BERY 1.2 REAS S B B fw)

c. iR 3

| 5D5E-02
4.90E-02
455E-02
420E-02
3.85E-02
3.50E-02
315602
2.80E-02
2.45E-02
2.10E-02
175E-02
1.40E-02
1.05E-02
7.00E-03
350603

g BiA 7

a. B | b. #iA 2

e. FiL S f. B 6

FEARE (5 T RS B L2 K 7 2R RS RS, 5 LY
TERGHR

Q@ AR AT = B o b

SRR 2 T S ) 2 SO s S AN TR 6
R AR SRR i = P LI 4

d. #iR 4

7.00E-02
6.65E-02
6.30E-02
5.95E-02
5.60E-02

h. HAL 8

B4 CCDAF it &AM SHEERI H = E
Fig.4 Gas phase volume distribution cloud map of each model of CCDAF tank
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Fig.6  Gas phase volume distribution cloud map of CCDAF tank under different distribution ratios of reflux dissolved air water
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