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ABSTRACT

During the water treatment process for household water supply, a reservoir is the last place the water is
stored before being supplied to users, and the duration of the water’s stay is an important factor that affects
its safety. This may cause the concentration of the residual chlorine disinfectant to increase and thus lower the
water’s quality. The concentration and discharge efficiency of residual chlorine must be verified and managed,
because these are key factors that affect the reservoir’s performance. Because the actual verification test for
analyzing the efficiency of a reservoir and the disinfectant’s dilution capacity is difficult, simulations are
generally conducted using the computational fluid analysis method. However, the simulation results require
validation with experiments. The error and drainage efficiency were analyzed in this study by comparing and
analyzing the actual tracer test and simulation so that the actual test for a hexagonal drainage can be replaced
by the computational fluid analysis method. Based on the results of the efficiency analysis, the hexagonal
reservoir was found to be appropriate, and the simulation’s reliability was verified with a tracer test.
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Table 1 Properties of drainage

. Diameter | Number Total

Length | Height . ]
of pipe | of wall | capacity

485mm | 310mm | 30mm 4 768L
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Inlet pipe T=30m:
Manifold pipe T=10mm

(a) Plan view

Outlet pipe T=30mm
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(b) Front view
Fig. 1 Draw of hexagonal drainage

(b) Mould construct
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(c) Pipe construct

(d) Wall and fixture
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(e) Concrete construct

(f) Complete

(g) Set of tracer

experiment

(1) Measuring (j) Flow control

equipment

(k) Start of tracer

experiment

(1) Results analysis

(m) Results of
experiment
Fig. 2 Process of tracer experiments
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(a) Plan of hexagonal drainage

(b) FEM model of hexagonal drainage
Fig. 3 Shape of hexagonal drainage
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Table 2 Results of tracer experiment

Results

- Theoretical retention time 11.80

- Mean residence time 11.75

- CSTR 3.25

- Contact time (min_T) 5.0

- Baffling factor 0.423
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Table 3 Results of CFD method

Results
ot ; —
0.20 - Theoretical retention time 11.79
. - Mean residence time 11.4
- CSTR 3.079
- Contact time (min_T},) 52
- Baffling factor 0.406
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