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Examining the Effect of L/W Ratio on the Hydro-dynamic Behavior in
DAF System Using CFD & ADV Technique
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Abstract

Dissolved air flotation (DAF) is a solidHiquid separation system that uses fine bubbles rising from bottom
to remove particles in water. In this study, we investigated the effect of L/W (L; Length, W; Width) on the
hydro-dynamic behavior in DAF system using CFD (Computational Fluid Dynamics) and ADV (Acoustic
Doppler Velocimetry) technique. The factual full-scale DAF system, L/W ratio of 1:1, was selected and
various L/W ratio (2:1, 3:1, 4:1 and 5:1) conditions were simulated with CFD. For modeliing, 2-phase (gas-
liquid) flow equations for the conservation of mass, momentum and turbulence quantities were solved
using an Eulerian-Eulerian approach based on the assumption that very small particle is applied in the DAF
system. Also, for verification of CFD simulation results, we measured the factual velocity at some points in
the full-scale DAF system with ADV technigue. Both the simulation and the measurement results were in
good accordance with each other. As the results of this study, we concluded that L/W ratio and outlet
geometry play important role for flow pattern and fine bubble distribution in the flotation zone. In the ratio of
1:1, the dead zone is less than those in other cases. On the other hands, in the ration of 3:1, the fine
bubbles were more evenly distributed.

Key words: dissolved air flotation, L/W ratio, Computational Fluid Dynamics (CFD), Acoustic Doppler
Velocimetry(ADV), hydro-dynamic behavior
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Fig. 1. The full-scale DAF chamber and ADV measuring points.
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Fig. 2. The full-scale DAF geometry and model boundary
conditions.
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Table 1. Assumption and pre-processing conditions for CFD

simulation
ltems Conditions
Domain Number of grids about 1,600,000
Liquid phase pure water at 25
Gas phase pure air 25
(70% saturation)
Heat transfer None
Turbulent model  Liquid phase Standard k- model
Dispersion phase
(Cequation)
Bubble size 3~4.5atm 30 ~40um
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Table 2. Geometry conditions of five cases for CFD simulation
L/W ratio Length(L) Width(W) Outlet loading rate No. of outlet pipe unit outlet area Length of outlet
(mxm) pipe
1 9m 9m 108.51m/r 8 016 7.0m
21 12.73m 6.36m 5 0.19.6 10.0m
31 15.6m 5.2m 4 0112 13.0m
41 18m 4.5m 3 0.116 17.0m
51 20.1m 4.02m 3 0.116 17.0m

- Inlet flowrate : Q = 25,000m°/day

- Area of reactor : A = 9m 9m = 81m?

- Hydraulic loading rate : Q/A = 12.86m/hr
- Outlet loading rate : Q/A 4 = 108.51m/Mr
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Fig. 5. Comparison between the results of simulation and measurement.
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Fig. 6 The results of CFD simulation.
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