Journal of the Korean Society
for Marine Environmental Engineering

Vol.3, No.2. pp. 33~40, May. 2000

12 5ot SEUM EHes 220 ol 49

ol
Jcl
rx
2
j|)]

O]‘E‘ﬁ(l), %_-_7] _g_(l)
Dispersion of High Temperature and High Salinity Water

Discharged from Offshore Desalination Plant
by
Moonjin Lee™ and Keyyong Hong(l)
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Abstract

Dispersion of high temperature and high salinity water discharged from a desalination plant
is numerically estimated to investigate its impact on marine environment. The plant is
installed on a floating barge located in Jinhae Bay and takes 200 tons of seawater per day.
Fifty tons of intake are changed into fresh water, while 150 tons of those are discharged as
the water of 15C warmer and 1.33 times saltier than surrounding seawater. In this
dispersion model, advection is described by two-dimensional tidal currents and turbulent
diffusion is simulated by Monte Carlo technique. Decay of water temperature is modelled by
heat exchange between the atmosphere and the ocean, while decay of water salinity is
ignored. The distributions of temperature and salinity come to equilibrium when the
dispersion model is run for 100 days for temperature and for 365 days for salinity,
respectively. At equilibriurn state the water temperature and salinity rise 0.01TC and 0.001%,
higher than ambient seawater, respectively.

Keywords: desalination plant, dispersion model, Monte Carlo technique, temperature and
salinity equilibrium
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Fig. 4 Locations of desalination plant(DP) and obser-
ng station(C,S)
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Table 1 Seasonal variation of temperature and salinity at station S (NFRDAI1996})

Surface Layer Temperature (C) Surface Layer Salinity (%)

Febh. Apr. Aug. Nov. Feb. Apr. Aug. Nov.
1989 7.00 12.20 26.45 - 33.19 32.64 23.64 30.87
1990 5.60 11.50 29.00 19.50 32.80 32.39 31.83 32.10
1991 6.00 9.20 23.00 17.80 33.29 33.05 25.71 33.21
1992 6.40 11.50 23.60 17.60 33.48 32.64 33.78 31.47
1993 6.40 10.59 2213 15.65 33.09 32.86 28.26 29.29
1994 5.70 12.70 28.20 18.20 32.82 33.04 32.28 32.96
Mean 6.18 11.28 25.40 17.75 33.11 32.77 29.25 31.65

Table 2 Temperature, salinity and amount of the discharge water

Sigma-t Amount
Temp. (T Salinity (%
emp. () alinity (%) (kg/m3) (ton/day)
Intake Water 15.15 31.70 23.40 200
Discharge Water 30.15 42.27 27.14 150
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