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Evaluation of hydraulic dead-zone and particle removal efficiency in the
base frame of a constructed wetland using computational fluid dynamics
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Abstract : Hydraulic dead-zone and particle removal efficiency in the base frame of a constructed wetland was evaluated
with computational fluid dynamics (CFD). The fraction of hydraulic dead-zone was estimated to be 1.2-2.1 % (v/v) and it was
attributed to the artificial islands developed in the constructed wetland, Solids deposition rate could be increased with higher
hydraulic retention time (HRT, ranged from 2.2 to 4.2 hr) of the wetland and larger particle size (ranged from 10 to 50 un) in the
influent, Experimental results showed that the volume concentration of the particles smaller than 10 un in diameter was varied
from 1,99 x 10° w®/ml (HRT 12.8 hr) to 3,92 x 10%wm®/ml (HRT 2 2 hr) in the influent of the constructed wetland, With the effluent
volume concentration data, removal efficiency of those particles was calculated to be 71.2 and 24,7 % when the HRT was 12.8
and 2.2 hr, respectively, Similar trend with the HRT variation could be identified with CFD analysis,
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S vigro 2 sko] A3kt (Table 1).

Table 1, The analytical conditions for Y constructed wetland

Velocity (em/sec) | Avg. HRT* | Avg. SS** | PSD**

Inletl | Inlet2 (hr) (mg/L) (um)

Eventl | 29.8 21.6 2.2 84.3 10-50
Event2 15.8 9.9 4.2 72.5 10-50

*Avg. HRT = Vol. of constructed wetland (2,170 m®)/(inlet velocity X inlet area)
** §S: Suspended Solids (Inlet)
**+ pSD: Particle Size Distribution
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Fig. 2. Horizontal velocity distribution of the constructed wetland
with an averaged HRT of 2.2 hr (a) and 4.2 hr (b)
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Fig. 3. Estimated results of dead zone of Y constructed wet-
land
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Fig. 4. Distribution of solids deposition rate (R, (HRT: 2.2hr)
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Table 2, Estimated removal efficiencies of the particles between
10 to 50 wn in diameter

(HRT: 2.2 hr) (HRT: 4.2 hr)

Size(un) | 10 20 30 50 10 20 30 50
Ep(%) 16.8 1 46.6 | 68.2 | 94.5 | 26,3 | 67.2 | 88.1 | 99.4
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Table 3, Volume distribution and removal efficiency of the par-
ticles smaller than 10 un in diameter

HRT P(a:ilc(l)fu;?/liﬁ;e Removal efficiency (%)
(he) Influent Effluent | Experimental | CFD analysis
2.2 3.92 2,95 24.7 16.8

4.2 3.24 2,23 31.2 26.3

8.3 1.88 0.98 47.6 42,9
12.8 1.99 0.57 71.2 64.7
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