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Abstract © When planning outfall system, the first target of design is to maximize initial dilution of discharge effluent. To achieve the target
effectively, the characteristics of mixing phenomenon between ambient and discharged water should be analyzed . Especially the analysis
at the Near-Field-Regiont NFR) as initial dilution zone should be preceded. Usually, the initial behavior of effluent through outfall system
is rising toward the surface due to mixing with ambient water for heat discharge and sinking toward the bottom due to the difference
of density for brine discharge. After mixed with eddies accompanied by the ambient water, the plumes are showing the same density and
internal current pattern by advection and diffusion. Until recently, lots of studies are being carried out for the optimum design of outfall
system. but it is difficult to find any studies of heat and brine discharge at the same time. Therefore, this study is hoped to provide some
basic data for optimum design of outfall system.
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Table 1 Comparison of the results (Experimental Value/ Theoretical Value/ Cormix2 Value)

No. H(cm) | Ualem/s) | Colem/s) | Blem) H/B \Y% Obs.
CO-1 0 2 30 0.029 344.833 22.99 6.6
CO-2 10 2 50 0.029 344.83 13.79 9.3
CO-3 10 2 70 0.029 344.83 9.85 4.5
CO-4 10 6 30 0.029 344.83 68.97 74.6
CO-5 10 6 20 0.029 344.83 41.38 32.7
CO-6 0 [ 70 0.029 344.83 29.56 385
CO-7 0 0 30 0.029 344.83 114.94 75
CO-8 0 0] 20 0.029 344.83 68.97 385
CO-9 0 0 70 0.029 344.83 49.26 33.8
CO-10 15 2 30 0.029 017.24 34.48 40.0
CO-11 5 2 50 0.029 517.24 20.69 55
CO-12 15 2 70 0.029 517.24 14.78 27.8
CO-13 5 6 50 0.029 517.24 62.07 625
CO-14 15 6 70 0.029 517.24 44.33 63.3
CO-15 20 2 30 0.029 689.66 4598 41.7
CO-16 20 2 20 0.029 689.66 2759 37.0
CO-17 20 2 70 0.029 689.66 19.70 459
CO-18 20 6 30 0.029 689.66 137.93 57.1

CO-19 20 6 20 0.029 639.66 82.76 69.4
CO-20 20 6 70 0.029 689.66 59.11 51.3
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Vertical discharge
angle(deg)
15
15
15
15
15
15
30
45
60
15
15
15
15

e

Risers
spacing(m)
6.67
6.67
6.67
3.33
6.67
10.00
6.67
6.67
6.67
6.67
6.67
5.88
5.26
4.76

Discharge
velocity(m/s)
3.93
3.18
2.63
318
3.18
3.18
3.18
3.18
3.18
318
318
2.83
2.55
2.31

of risers
16
16
16
16
16
16
16
16
16
16
18
20
22
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Number

Diffuser
length(m)
100
100
100
100
150
100
100
100
100
100
100
100
100

Distance {(m)
Port
diameter(m)
0.45
0.5
0.55
05
05
05
05
05
05
05
05
05
05

0 50 100150 200 250 300 350 400 450 500 550 600
Parameter

Fig. 4 Single-port discharge Dilution Rate

CASE 1
(discharge velocity)
CASE 2
(discharge spacing)
CASE 3
(discharge angle)
CASE 4
(Number of risers)

CASE & Var,

Table 6 Summary of Case study for discharge of multi-port diffusers for sensitivity analysis
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