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Fig.1 The pilot scale tank. Left diagram shows the side view,
whereas the right diagram is the top view
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Fig.2 The ADV sensor. The arrows show the direction of the
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Fig.3 Measurement points in an x—y plane. Water velocities were
measured at these points at heights of z=10, 20, 30, 50, 100,
200, 300, 400, and 500 mm above the bottom
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Fig.4 The change of instantaneous velocity, S/N ratio, and
correlation coefficient before post-processing. The sampling
point is at (185, 0, 400)
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Fig.5 Relationship between the correlation coefficient and the
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Fig.6 The change of instantaneous velocity, SN ratio, and
correlation coefficient after post-processing using correla-
tion coefficient. The sampling point is at (185, 0, 400)
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Fig.7 Relationship between the correlation coefficient and the
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Fig. 10 Relationship between the distances from the bottom and

the water velocities under the inlet baffle. (1) shows inflow
rate of 20 L/min case, and (2) is 50 L/min case
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Fig.9 Flow patterns in the pilot scale tank
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Fig. 11 Relationship between the x-coordinate positions and the
water velocities. (1) shows inflow rate of 20 L/min case,
and (2) is 50 L/min case
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Abstract

In order to apply a computational fluid dynamics (CFD) to design a primary treatment tank of on-
site wastewater treatment facilities, it is necessary to measure a water flow in the primary tank and
compare the measured and calculated values obtained by the CFD. In this study, flow velocities in a
model tank were measured using an acoustic Doppler velocimeter (ADV) after optimizing
measurement conditions as well as data processing method. The correlation coefficient of each
velocity data was able to determine reliability of the velocity data, and the data of correlation
coefficient<0.75 was found to be rejected. At least three minutes was needed to calculate the time
average velocities accurately. The main current flowed from the inlet-baffle, down to the bottom,
across the bottom, and up to the outlet-baffle in the tank. Velocity data measured by an ADV is useful
to test the applicability of a CED simulation to design a primary treatment tank.
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