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Diffusion Analysis of the High Temperature and Salinity Water
by the 3-D Baroclinic Flow Model
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Abstract

The diffusion characteristics of the high temperature and salinity water discharged in
Chinhae Bay under BMP(Barge—Mounted Plants) desalination processes were simulated to
access environmental impact. The 3-D baroclinic flow model is formulated by integrating
the basic equations with respect to each control volume and by transforming them into a
finite difference form using the space-staggered grid system. With a 3-D baroclinic flow
model, the tide-induced and density-induced current was computed and confirmed by
comparing with observed data. From the results of numerical experiment, it is expected
that the maximum diffusion lengths of the high temperature and salinity which increase 0.6
T and 0.2 % after discharging are 1 km and 3.5 km, respectively. It may be expected that
the discharge has an effect on surrounding area of discharge, but not an effect on whole
area of Chinhae Bay.
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Table 1 Conditions for numerical simulation

Item Simulation condition
Time interval 30 sec
Hongorltal :nesh 500 m

Vertical direction {3m, 3m, 3m, 3m, 3m, 3m,

resolution(7 levels) (10 m
+ Air Temp.: 2623 C
Summer atmospheric | + Vapor
condition(7, 8) pressure : 26.2 hPa
: Cloud: 6.7

Sea boundary
condition(7,8 mean)
~Soemal, Keoje

- Seawater Temp. : 2260 T
« Salinity : 29.625 %,

- Temperature: 351 C

Discharge boundary | Salinity: 59.25 %

condition - Quantity'50 n'/day
Tide M2

- - Sea floor: 26x107°
Drag coefficient | G w10 1073

Horizontal eddy

. — z
coefficient SGS Model: 50 ~ 0.1 m“/sec

Vertical eddy

<
coefficient Neutral cond. 0.005 m“/sec

Coriolis parameter 41711 %107 / sec(N35°)

Total computing time 60 tides
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