LrREEHERXNLBRICETS
BEREZDORIEXTE

A density current and its supression method
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The removal efficiency is sometimes reduced in inclined tube settlers on summer afternoon, since
flocs flow out without being caught. This phenomenon is considered to be caused by a density
current. The purpose of this study is to establish a method for reducing effluent flocs. The density
current in the settler was examined by means of computational fluid dynamics. The simulation was
conducted to clarify the flow structure in the settler between the time the density current occurs
and the time it comes to settle. The computational and observational results show that the density
current occurs because of a temperature defference between the influent into the settler and the
ambient fluid in it. Further simulation showed that the use of barrier walls is effective for
reducing the effluent flocs, and optimum barrier wall conditions such as their number and
clearance are determined by the simulation. The computationally designed optimum barrier wall
conditions are confirmed to be effective in greatly reducing the effluent flocs by using actual

settlers.
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Fig. 1 Cross section of settler (side view)
and temperature measuring points.
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Fig. 2 Measured temperature in settler
(no density current (at 11:00)).
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Fig. 3 Measured temperature in settler

(effects due to density current included
(at 16:30)).
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Table 1 Measured temperature and turbidity of raw
water (August 9, 1994)

Time Temperature ['C] | Turbidity [Degree]
10 : 00 30.7 0.5
11:00 30.7 0.4
12 : 00 30.8 0.4
13: 00 30.9 0.6
14 : 00 31.3 0.5
15:00 31.5 1.7
16 : 00 31.7 1.9
17 : 00 31.8 2.0
18 : 00 31.7 1.8
19: 00 31.8 1.3
20 : 00 31.8 1.1
21 : 00 31.9 1.1
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Fig. 4 Settler model for numerical calculation.
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Fig. 5 (1)Velocity vector plot (no baffles : computational
time 13:00~16:30).
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Fig. 6 (1)Vertical velocity distributions at the exit of (€)17:00 ; (£)18:30 ; (8)19:00 ; (h)21:00
inclined tube settler (no baffles)
(computational time 13:00~16:30)
(2)13:00 ; (b)13:30 ; (c)14:30 ; (d)16:30
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Table 2 Comparison of calculated and measured
temperatures in settlers (August 9, 1994)

Measuring Temperature [C]
Time .
point Experiment Computation
A—0 31.6 31.7
A—1 31.6 31.7
A—2 31.6 31.7
A—3 31.6 31.7
A—4 31.6 31.7
B—0 31.5 31.6
B—1 31.5 31.6
16 : 30 B—2 31.1 31.5
B—3 30.9 31.5
B—4 30.7 31.5
c—0 31.1 31.3
C—1 31.1 31.3
C—2 31.1 31.3
cC—3 30.8 31.3
C—4 30.6 31.3
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Fig.11 Number of baffles VS flow rate of water above
critical velocity
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Table 3 Results of turbidity measurement

Turdibity of raw water 5. 2 degree

No. 1 Settler
11 No. 4 Settler

Turbidity

9:00 14:00
Time
FI2R  ALBRKERE DR LRI (F2ER 2)
Fig.12 Change in turbidity of effluent water
(Experiment 2)

Time Temprature in raw water [°C] Turbidity [Degree] at 16 : 00
. ) No. 1 Settler No. 2 Settler No. 4 Settler
August 1995 1000 1600 (no Baffle) (4 Baffles) (8 Baffles)
8 29.1 29.9 2.4 0.65 0.45
29.1 30.1 2.5 1.05 0.6
16 29.0 29.6 1.85 0.6 0.35
18 29.1 30.0 3.2 0.5 0.35
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Table 4 Results of Turbidity Measurement in each

weir measurement date August 24, 1995,

Turbidity [Degree]
Measuring Point No. 1 Settler No. 4 Settler
(no Baffle) (8 Baffles)
First Weir 1.9 0.4
Second Weir 1.0 0.4
Third Weir 0.7 0.3
Fourth Weir 0.7 0.3
Fifth Weir 0.7 0.2
Sixth Weir 0.5 0.3
Seventh Weir 0.4 0.3
Eighth Weir 0.3 0.3
Ninth Weir 0.3 0.3
Average Turbidity 0.72 0.31

Turbidity of raw water : 6. 7 degrees
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133

Turbidity
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BI3E KEAKE T 7EIC B B NEKEE (R 3)
Fig.13 Turbidity of effluent water in each weir
(Experiment 3)
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