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Abstract

Warm or waste water discharged from offshore-based facilities often causes
environmental polution as it is transported to coastal area due to tidal actions. In this
research a floating-type current control structure is introduced in order to reduce the
pollutant spreading in the coastal area. Effectiveness of the structure is investigated
through the numerical experiment which is based on a 3-D finite difference multi-level
scheme. The warm-water spreading in the bay is reduced when the draft of the structure
increases and its optimum draft is found to be between 0.254 and 0.65k, where #k is the
water depth. The proposed structure is also tested in the Gohyun Bay and it is proven to
be applied to controlling pollutant spreading if its draft is properly chosen.
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Table 1 Parameters for tidal field calculation

Parameters Square | Gohyun Remarks
Bay | Bay

f [sec ] 0 0 Corioli parameter
g [m/sec’] | 981 | 981 | gravitational accel
E.  [m'fsecl | 100 [ 100 | horiz. eddy visco.
Ew  [mfsec] | 0005 | 0005 | vert. eddy visco.
oo (ke/m’] | 1025 | 1025 | reference density
Pa [ kg/m’] 125 125 | air density
Y 0.0026 1 0.0026 | bottom fric. coeff.
Cu 0.0026 | 0.0026 | surface fric. coeff.
T, [hrs) 12 12 tidal period
¢ [m] 05 | oge | tidal amplitude
dx=dy Im) 500 500 horiz. mesh size
4z [m] 2 2-3 | vert. mesh size
at [ sec] 5 5 time increment
N i 10 aumber_of
T (°C 30 30 | disch. water temp.
S %] 2 40 disch. water sal.
Quse [m®/sec] 1 1 disch. volume
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Table 2 Parameters for thermal and salinity field

calculation
Summer | Winter
Parameters (August) | January) Remarks

7. [°q 260 40 air temp.
T [°C) 258 140 | initial water tem.
Sieo [%] 320 342 |initial water sal.
D, [m*/sec] 100 100 | horiz. eddy diff.
Dy, Im?/sec) 0.005 0.005 | vert. eddy diff.
Uy [m/ sec] 4 4 wind sp, 2= 10m
u, [mf sec] 2 2 x-dir. wind sp.
vo [mfsec] 2 -2 | y-dir. wind sp.
C, Lkcallkg - °C] 093 093 | specific heat
? [mb) 1013 1013 | atm. pressure
i [%] 80 80 relat. humidity
" 0.46 052 | amount of cloud
Cu 1.2x107° 11.2x10° | sens. heat coeff.
Ce 1.2x107° {1.2x10~° | latent heat coeff.

z. 7032 3484 | solar rad. under
Q. Lcall om® - day} clear sky
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