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Analysis of Ocean Discharges of Municipal Water and
its Near-Field Mixing Characteristics
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Abstract

Due to the growth of population and industrial development at the coastal cities, there have been
much increase in necessity to effective disposal of the wastewater. The amount of municipal water has
been increased rapidly and it is necessary to treat and dispose the wastewater effectively. The recent
trend, in terms of disposal of it, is discharge through diffusers into the ocean, either at the coastline or
at the deep water, or between these two.

For this end, we need to predict near-field characteristics of discharged water. We adopted CORMIX
model for the analysis of the near-field behavior of discharged water and made certain comparison
with the existing experimental results.

We found the early dilution is important, especially for the numerical simulation by a depth averaged
hydrodynamic model of diffusion mechanism at the existing flow field.

We also applied it to the Pusan Jungang Effluent Outfall System, which is planned to be in the
Gamchun harbour and will be completed in 2011. The model output showed the trajectoral variation of
dilution and mixing behavior for three cases of outfall system. Dilution differences have been simulated
and found the highest dilution condition under the different displacement of outfall system. On the basis
of these outputs it will be proposed the optimum outfall system type and location.

Through the case study, dilution is dependent on the discharge depth, the ambient velocity and total
flow rate. This approach might contribute to deal with serious water quality problems caused by the
ocean discharge.
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Zone of Flow
Estabiishment

Fig. 1 Schematics of a round buoyant jet
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gatel] oa) APAGel N A7 FYP=HA
th(Albertson 5, 1950 & Hirst, 1971).

U,

[
1/2
Oa Om :
)

( o

FL= (6)

=3} Fox(1970)& dzupskoe 2 ui{A] A3
42 A (72, Hirst(1971)& Fox9 o]&< &
st AR oz WFE g AYAFE A
(®)=2 ®3s

24

a=a+ "ZF[;” @
L

a=ao+ a;[j] sin 8 (8)
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Fig. 2 Detailed near-field region

WET 2A 5g% R Fuse)
Aol o3 ¥R Y29 PF5e BT f5o
T E5F FY2E S wet o e n

o, Aoz Wadeld WHAE AE, b5
H 29Ee ¥AEe Yoz FRoz i
of $Rlo) Edste] 4Esse] Yoz 1y

leo
s
o |

—132—-



=4 s5e HPLF 2

garo] dojus Y™ 35S FAgh
oo FH FAIAE FHdM 9] &
A F, UrFo ez Eglo] o] Feoix F
29o] EA| 2la] Ew-EF(surface plume)?
q

CORMIX2 2dl& W73 A¥EA4, = $73
AR AL FA%Z, 5 =

2712718 AR} F, CORMIXZ2 2=
24 $2URS AL A2 HOBS B2
2 Adtetel EF

CORMIX1 # 2 =d& 33, 34 2 39
f-2-2] Aol Hgo] FsetEs uEe

ofd

g, gaAAE ez ARshl sdehy 4l
& QA ek sk wael alv] el
S AE £AS viete] EFAL A5
2 Bae) HEA FF 2dth w3 2
JEFrALZ Qo] W H4A FHAo] I
ojAlthe Z1e FAsteiof Wk

CORMIX1 7 2 mde] EAS olzfe] Table 1
o At A LA AL ALES UHHFY =
F5AY 1/3& 9A Sotok 3, i3 A
el g Azt 6,7} 45015t di=

Z381R] golo} e 455 E=AF W&
23 38}#] ¢oto} gtk CORMIX2]]
Z3}slx] orolo} jhr}. F
od&A o]zt o] A HL 4

of 40%s} 90%Atelel Slefok Tek.

2

4% o ¥ 4r ol
12 do o o o fr

o L
ot
»
T
o

=
o

r-]u: o
}m
e
‘“‘“ u

Collection @ hhu

ZHELEA

A

M

Table 1 Features of CORMIX 1, 2 programs

CORMIX 1 CORMIX 2
Port Single Multiple
Discharge angle| Arbitrary Arbitrary
Density profile Arbitrary Arbitrary
Constant Constant
Current speed | i "Gepth | with depth
Current angle . .
. Arbit Arbit
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Table 2 Density distribution

A A

Classification(kg/m’) | Winter Summer
surface 1026 10195
Station A
bottom 1026 1022.0
surface 1026.2 1021.6
Station B
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bottom | 1026.3 1023.7
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