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Sensitivity Analysis to the Design Factor of Ocean Outfall System
J Y Kim - J W. Lee
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Diffuser), thE&4Fg-(Multi-port Diffuser), HFAl2¥{(Cutfall System),
54 (Dilution), EH/E4 (Mixing Characteristic), ©%(Near-Field Region)

Abstract

A demand of marine outfall system have been much increased for the effective disposal of the
wastewater due to population and industrial development at the coastal areas. The outfall sysem
discharges primary or secondary treated effluent into coastline or at the deep water, or between these
two. The discharge is carried out by constructing a pipeline on the sea bed with a diffuser or with a
tunnel, risers and appropriate. The efﬂuenf, which has a density similar to that of fresh water, rises
to the sea surface forming plume or jet, together with entraining the surrounding salt water and
becomes very dilute.

Thus there have been growing interests about plume behaviour around the outfall system. Plume or
jet discharged from single-port or multi-port diffuser might cause certain impacts on coastal
environment. Near field mixing characteristics of discharged water field using CORMIX model with
has been studied for effective outfall design various conditions on ambient current, depth, flow rate,
effluent concentration, diffuser specification, port specification etc.. This kind of analysis is necessary
to deal with water quality problems caused by the ocean discharge. The analyzed vesult was applied
to the Pusan Jungang dffluent outfall system plan.
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Table 3 Summary of input data

Classificaticn Station B
Analysis situation unbounded
Average depth H, 24m
Discharge depth Hp 23.3m
Diffuser Length 100m
Current speed 2, 0.20m/sec
Friction value Darcy-Weisbach f 0.025
Wind speed 2, 2m/sec
Distance from the shore cl; 950m
| to the diffuser c2 900m
Vertical angle of discharge ¢ 0°
. . cl:90”
Horizontal angle of discharge ¢ .
c2:Q
Alignment angle 7 90"
Relative orientation angle 5 90
Average diameter Dy 0.2m
Port height Ay 0.7m
Discharge flow rate g3, € 2.78m' /sec
Water quality standard mg/ £ 2
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Table 3.2 Summary of input data
(CORMIX1 / CORMIX2)

. i Station | Station | Station { Station
Classification

A B C D

Analysis situati Linboundgunboundeunboundeunboundd
nalysis situation 4 d a d
Average depth H Alm} 12m 15m 24m 30m

Actual water depth HD (m» 113 143 233 293

Current speed ¥ 4 (m/sec) 012 0.15 020 (.25

Friction valug
0.025 0025 0025 0.025
Darcy-Weisbach f

Wind speed £, (m/sec) 2z A 2 2
Distance from the shore Ci: 200 | Cl: 350 | C1: 950 {C1: 3000
to the diffuser{m) C2: 100 | C2: 250 1 C2: 850 [C2: 2900
 Alternati| Alternati]Alternati| Alternati

Diffuser type ng ng ng ng
diffuser | diffuser | diffuser | diffuser

Vertical angle of discharge #

0 0 0 0
Tl

cli9d | <190 ct90 | <190
0 2:0/45/6{c2:0/45/6]c 2:0/45/6|c2:0/45/6
0 0 9 Q

Horizontal angle of dischargd
o)

Alignment angle ¥{ ") % 90 * 0

Relative origntation angle 8

- 0/30/45 | 0/30/45 | 0/30/45 | 0/30/45

Average diameter Dlgtm)  [02 / 05{02 / 050.2 7 05[02 / 05

Port height  Flglm) 07 | o7 | 07 | o7

Discharge flow rate . 6o (m)| o0n 2l o0 2l 2078l 20278

sec)

Water quality standarding/ &) 2
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