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#2-1 Models and conditions for the simulation of DAF
Condition

Items

Multiphase model Eulerian- Eulerian®®
Phase 2-Phase
Drag coefficient Ishii- Zuber model™
Turbulence model Standard k- ¢ 2® (Liquid phase)
Laminar (Gas phase)
Geometry 3- Dimension, Symmetric Half,
Mesh Tetrahedral
Number of element About 340,600
Wall Slip (Gas), Non-slip (liquid)
Gas phase Non-compressible
Airat10°C
Constant bubble size(75 u m)
Liquid phase Water at 10 C
System A Pentium M PC operating at
1700 MHz
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[9-3 The multi down flow model of DAF
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[%]-5 Observation in flotation tank by video camera

-149 -



Tz (FERFEHEE). ToTNOB TR, #Hhdiz
& A EBIE SN o f G IR, TFEMER T,
TrRZOENH LT ThoHrn, Zofiss, &
TH/AEWGEED LV=7 m/hr /& Tl & T2 i
{249 2 mm/sec T H)=oiz, BT HZ LR T
ol B b5, WERKEN T, Zry s
ERIRMBELAFEL, TOTNTIE, 7uys0k
PEEINE. KEPESRHICHENT 2 v 7 OFfF

Air Volume Fraction (-)
0.0010
0.0009
0.0008
0.0007
0.0006
0.0005
0.0004

" 0.0003

©-0.0002
-0.0001
-0.0000 |

Water Velocity (m/s)
0.005 o o

0.004 4
0.003

0.002

-0.001
7 Q '
o000 181 1

[¥]-6 CFD results of the flotation tank without baffles

(upside: distribution of air holdup, downside: vector
expression of water velocity )
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[3-7 Water velocity distribution by CFD (upside:
without baffles, downside: with bar-type baffles)
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[X-9 Effluent rate of floc in flotation tank
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X1-10 Effluent SS concentration with and without bar-
type baffles
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Hydraulic Estimation of Bar-Baffles DAF using CFD Simulation and Experiment
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Computational Fluid Dynamics (CFD) was applied to dissolved air flotation (DAF), to clarify the
effect of the very simple baffles installed at the inlet part of the flotation zone. The results of the two-
phase CFD simulation were found to be in good agreement with experimental residence time distribution
(RTD) curve. The simulation results indicate significant improvement for overall flow pattern and
profiles of the hydraulic retention times. The separation zone in flotation tank enlarged by installing the
bar type baffles at the inlet part of the flotation zone due to the hydraulic friction. From the analysis of
RTD curve, the normalized time for flock flotation giving the 10% flow out of flock (&) is improved
from 0.38 to 0.5 and the increase of removal rate in SS is expected. The CFD results are verified by the
experimental pilot study with better SS removal efficiency of 99% for the baffled separator compared to
97% for the conventional ones.

-154 -



