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Effect of Shape and Flow Rate on T, in Clearwell
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Abstract

To guarantee the disinfection ability in clearwell, a value of CT is considered where C[mg/I} is disinfectant
residual at the exit of clearwell and T[min] means T,,, the contact time when 10% of tracer is out of
clearwell after introducing the tracer at the inlet. To meet a CT value required, increasing the C value is not
recommended because high C value can increase potential of producing disinfection by product like THMs.
Increasing the hydraulic efficiency surrogated by T,, is thus an option widely recommended. Right now, it is
widely adopted estimating T,,, considering LW ratio only due to the suggestions of previous researches. The
authors think however there are other factors to consider including shape, flow rate, configuration of inlet
and outlet, and the existence of intra basin. This study is initiated to closely look at the effects of two factor
on hydraulic efficiency. The factors are shape and inlet flow velocity, i.e., inflow. For that, computational
fluid dynamics (CFD) model is developed and pilot test is also carried out. The results show that at a L/W
ratio, disinfection ability is overestimated with larger length in shape and higher inlet flow velocity. This
suggests that in determining T,,, the shapes of clearwell and inlet flow velocity should also be considered
as well as L/W ratio.
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Fig. 1. The relation of LW ratio and T,/T in Mark M. Clark’s pilot
tests.
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Table 1. Cases of CFD simulations and Pilot tests

SEH[m]
(Ft=2*M=E=0D

Type |

Type |l Type Iil

FEH/min] 1.707*3.414°0.30 2.41472.414°0.30 3414*1.7070.30
Q1 3894 Type I-Q1 Type 1I-Q1 Type lI-Q1
Q2 7787 Type 1-Q2 Type -Q2 Type II-Q2
Q3 15574 Type 1-Q3 Type -Q3 Type -Q3

Fig 2. CFD Model mesh(left) and configuration(right).
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Table 3. Clark’s pilot test conditions and performed pilot test conditions

£4 Clark’ s pilot test Pilot test

S| A [m] (7I2MIZ+E01) 2.414+2414+0.30 3.414+1.707+0.30

T29 FE[m] (JI2MEx=0) 0.01%2.009+0.30 0.01%1.402+0.30
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FY FE/min] 7787

Fig. 3. Performed pilot plant.
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Table 4. The conditions of CFD simulations and pilot tests
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Fig. 5. Clark's pilot test results vs CFD simulation results.
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Fig. 6. Performed pilot test results vs CFD simulation resuilts.
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