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Dispersion Analysis of Surface Discharged Heat Water
in Shallow Coastal Area
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Abstract [ | Dispersion characteristics of surface discharge heat water in shallow region are investigated
for coastal power plant with nearly constant depth of 20 meters by observing the seasonal depthwide
temperature in several stations, which give precise horizontal distribution and vertical structure of
heat water. Surface discharged heat water in shallow coast in the Yellow Sea relies mainly on ambient
tidal flow, so it behaves as free jet when the ambient flow is strong and shows plumelike behavior
during stagnant tide. According to observation the near ficld region is estimated as 200~300 meters
and shows distinct vertical profile and exponentially decreasing pattern from discharge point for this
region. But there are no remarkable vertical distortion of temperature beyond 800 meters even though
it is discharged from surface. Characteristic length scale model, CORMIX3, is applied and compared
with the field data. Overall tendency of CORMIX3 results resemble well with field data especially

in near field and intermediate region.
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Fig. 1. Map showing the study area, Boryong Power Plant
at Chonsu Bay, and sampling stations for tempera-
ture dispersion.
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Table 1. F1eld observatlon of thermal chscharge
Moon S Thermal Ambient Maximum Excess
Observation Date age Discharge Temperature Temperature Temperature
(da}’) Q (mz/s) T, (C) Tmax (C) AT (C)
Ist 2/27/1995 272 49 11.6 6.7
2nd 4/28/1995 28.0 10.5 20.7 10.2
3rd 7/ 6/1995 8.1 20.5 250 4.5
4th 9/30/1995 54 21.0 26.6 56
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Fig. 2. Excessive thermal isolines (At IC) at Im below
the surface observed (a) during flooding tide, nor-
thward free jet and shore attached jets (b) during
ebbing tide. southward shore attached jets (c¢) du-
ring slack tide. outward plumes.
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Fig. 3. 3-Dimensional temperature distribution near dis-
charging point (a) for st observation. flooding tide
(b) for Ist observation. ebbing tide (¢) for 2nd ob-
servation, flooding tide (d) for 2nd observation, eb-
bing tide.
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Fig. 5. Observed and computed excessive temperature va-
riations along the downstream distance from the
discharge points.
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