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The tele-monitoring system (TMS) refers to a system that monitors the emission state of pollutants on a 24-
hour basis by online-connecting a remote water quality control center with automatic measurement devices
attached to the discharging outlets of wastewater processing facilities and wastewater-producing businesses.
The core of the TMS is the reliability of data from the continuous water monitoring equipment (CWME). The
data reliability depends upon the accuracy and uniformity of the monitoring equipment as well as the rep-
resentativeness of samples. The water sampling system is a major factor affecting the measuring results
because it consists of a series of continuous sample collection processes from the effluent outlet to the CWME.
Experiments were performed with a specially designed sampling system. The mixing characteristics of each
sample in the designed system were investigated using three-dimensional computational analyses of fluid and
tracer tests. In addition, the residence time distribution (RTD) and the dispersion number were analyzed. The
results showed that the sampling system is applicable as a standard of performance test for sampling baths.
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Fig. 1. Water sampling tank for 3D CFD and tracer test.
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Table 1. The grid information for 3D CFD
Number of Tetrahedron

Nodes 113,886
Element 608,617
Boundary Element 47,648

(computational fluid dynamics)
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Fig. 2. (a) Velocity distribution and (b) velocity vector of the longitudinal section in water sampling tank.
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Fig. 3. The cross sectional flow distribution of the front views at (a) 155 mm, (b) 350 mm and (c) 445 mm from the sample

inlet point.
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Fig. 4. The cross sectional flow distribution of the side views at (a) 250 mm, (b) 375 mm and (c) 445 mm from the side

of a sampling tank.
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Fig. 6. The practical fluorescein tracer test.
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Table 2. Hydrodynamic characteristics of the sampling
tank by index

The Value of each Index

Index 10 cm 20 cm

t; (sec) 14 17

t, (sec) 140 248

ty (sec) 183 193

t5 (sec) 494 430

tgy (sec) 1051 766

7 (min) 6' 12" 6 2"
T/t 1.322 1.286
Short circuiting (t/T)" 0.0497 0.0603
Modal Index (t,/T)” 0.4968 0.8808
Morrill Index (tyy/t;o)” 5.743 3.969
Dispersion No. 0.419 1.167

1) Time when tracer initially exist / theoretical detention
time.

2) Time where peak conc. of tracer curve is reached /
theoretical detention time.

3) Time for 90 percent of tracer to exit / Time for 10
percent of tracer to exit.
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Fig. 9. The F(t)-curves of the formazine tracer test (step input).
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