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A Study on Mixing Characteristics of Ocean Outfall System with Rosette Diffuser
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Abstract
The hybrid model can be used to predict the initial near field mixing and the far field transport of the buoyant jets, which are

discharged from the submerged wastewater ocean outfall. In the near field, the jet integral model can be used for single port
diffusers while the 6 transformed particle tracking model was used in the far field. In this study, the experimental study was
performed to verify the developed hybrid model in the previous research. The developed hybrid model properly predict the
surface and vertical concentration distribution of the single buoyant jets with various effluent and ambient conditions. The
hybrid model can also simulate the surface concentration distribution of the rosette diffuser except for the parallel diffuser with
the higher densimetric Froude number due to the assumption that dynamic effects of the effluent plumes are negligible in the
far field. The application of the hybrid model to rosette diffusers can predict the concentration near the diffuser more accurately

when the line-plume approximation is used.
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Table 1. HYREHE gz

Case h(m)
CO-01 0.26 0.42
CO-02 0.26 0.12

Uai(m/s)  gp'(m/s?) F; k
0.025 0.035 17.46 0.06
0.010 0.021 6.55 0.08

CO-03 0.26 0.26 0.025 0.043 9.71 0.09
CO-04 | 0.26 0.14 0.015 0.020 7.62 0.11
CO-05 0.26 0.13 0.025  0.020 7.02 0.19
CO-06 0.26 0.14 0.042 0.012 9.34 0.31
CO-07 0.26 0.13 0.042  0.015 8.12 0.32
CO-08 | 0.26 0.07 0.043 0.013 5.02 0.58
0B-01 0.26 0.41 0.025 0.046  14.58 0.06
0B-02 0.26 0.22 0.025  0.039 8.49 0.1
0B-03 0.26 0.12 0.025  0.057 3.89 0.21
0B-04 0.26 0.06 0.025 0.043 2.04 0.46

CR-01 0.26 0.39 0.030  0.041 14.84 0.08

CR-02 | 0.26 0.24 0.025 0.036 9.53 0.11
CR-03 | 0.26 0.13 0.025  0.045 4.83 0.18
CR-04 | 0.26 0.07 0.030  0.042 2.73 0.41

Table 2. F0Ig it delzad

Case h(m) s/d,  Uplm/s) U,(m/s) go'(m/s?)  F; k
PE-101| 0.32 10.0 0.039 0.009 0.110 1.16 0.22

-102] 0.32 100 0.039 0.018 0.111 1.16 0.46
PE-103| 0.32 10.0 0.035 0.024 0.109 1.07 0.68

PE-104| 0.32 10.0
PE-201| 0.32 10.0
PE-202| 0.32 10.0 0.081
PE-203| 0.32 10.0
PE-204| 0.32 10.0
PE-301| 0.32 10.0 0.136
PE-302| 0.32 10.0 0.153
PE-303| 0.32 10.0 0.140
PE-304| 0.32 10.0 0.137

0.036 0.109 1.15 0.94
0.009 0.114 227 0.1
0.018 0.114 239 0.23
0.026 0.116 221 0.34
0.034 0.114 166 0.61
0.009 0.127 3.83 0.06
0.019 0.127 430 0.13
0.027 0.114 413 0.19
0.035 0.114 405 0.26

PA-101| 0.32 120 0.038 0.009 0.096 1.22 0.25
PA-102| 0.32 120 0.039 0.017 0.096 1.27 0.43
PA-103| 0.32 12,0 0.039 0.026 0.096 1.27 0.65
PA-104| 0.32 12,0 0.042 0.038 0.096 1.34 0.91
PA-201| 0.32 12,0 0.068 0.009 0.101 2,14 0.14

PA-202| 0.32 120 0.076 0.017 0.101 239 0.22

PA-203| 0.32 12,0 0.073 0.025 0.101 231 0.34
PA-204| 0.32 120 0.062 0.033 0.111 186 0.54
PA-301| 0.32 12,0 0.138 0.009 0.110 4.17 0.07
PA-302| 0.32 120 0.136 0.018 0.110 4.07 0.13
PA-303| 0.32 12,0 0.133 0.025 0.112 3,98 0.19
PA-304| 0.32 120 0.136 0.033 0.112 4.07 0.24
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