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< A Study on the Dilution-Dispersion of Pollutant by Hydraulic Model >

A 7E s
Jung-Eng Park

Abstract

This study examines the dilution-dispersion phenomen in the main stream when a polluted
branch stream flows into it. A hydraulic model was used for it. As the discharge of the main
stream and the branch one were changing, the qualitative dispersion, the stream regimen, the
velocity of the flow and the hydraulic properties were observed.

It was found that the faster the velocity was and the greater the flow discharge ratio was,
the more dilution-dispersion phenomenon occurred.

And as the velocity of the flow was increasing, so was the longitudinal dispersion velocity.
But the transverse dispersion velocity was relatively reduced. Therefore, it is concluded that

the dispersion by the distribution of velocity is increased.
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Fig. 1 Experimental Model Test Layouts.
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Table 2. Experimental discharge
discharge (I/sec) ' discharge ratio
Case . main stream | branch ’ (Q1/Q:)
(Qv stream (Q,)

I 80 15 l 5.33

I 60 15 1 4

i 80 25 | 3.2

v 60 25 ! 2.4

\' 40 25 | 1.9
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Table 3. Result of measured concentration
Conflux point 3m gftter Conflux | 6m qfttel' Conflux- dilution ratio
poin poin C, in .conflux
left .centerl right1 left centerl right‘ left ;center right point (%)
Q:=80l/sec ! J ‘
Case [ Q;IISI/SGC ‘ 2.8 0.5 l 0.4 1.4 0.4] 0.5 1.3 0.4] 0.4 1.1 44
‘ j
Q,=600/sec i
Case [[ 0,=15/sec 3.0 0.6 0.5 1.7 0.5 0.5 i 1.2 0.5 0.6 1.44 40
Q,=2800/sec
Casell 50/ 3.0/ 0.4 0.5) 24| 10| 10| 16| 0.6 0.6 15 40
Q1=600/sec !
CaseN &5 oc//sec 3.6 0.7 0.5] L9/! 0.5| 0.5 20| 0.6] 0.5 * L7 28
Casey Z2007%C 139 | 06| 0.6 38| 0.6] 0.7 ; 2.8 0.6 0.5 l 2.2 | 22

Notices) 1. Above values are equivalent to standard value 5
2. Equation of the conflux point concentration

CS:QIQQQAQL Qi
Q1+Q2 Cl :

main stream discharge
main stream concentration

Q; : branch stream discharge
C; : branch stream concentration
C; : conflux point concentration
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Fig.3-1. Case 2 Distribution of Flow (Q,:60¢/sec, Q,:15/sec)
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