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Abstract @ Recently, power plant effluent condensers received a Renewable Energy Certificate as components of hydrothermal energy (weighted 1.5
times) as one target item of the Renewable Portfolio Standard (RPS) policy. Accordingly, more attention is being paid to the value of thermal wastewater
as a heat source. However, for utilization of thermal wastewater from power plants in high-turbidity areas like the West Sea of Korea, a turbidity
reducing system is required to reduce system contamination. In this study, an experimental test was performed over a month on thermal wastewater from
power plants located in the West Sea of Korea. It was found that water turbidity was reduced by more than 80 % and that the concentration of organic
materials and nutrient salts was partially reduced due to the reduction of floating/drifting materials. To conduct a comparative analysis of the level of
contamination of the heat exchanger when thermal wastewater flows in through a turbidity reducing system versus when the condenser effluent flows in
directly without passing through the turbidity system, we disassembled and analyzed heat exchangers operated for 30 days. As a result, it was found that
the heat exchanger without a turbidity reducing system had a higher level of contamination. Main contaminants (scale) that flowed in to the heat
exchanger included minerals such as SiO, Na(Si3Al)Os, CaCO; and NaCl. It was estimated that marine sediment soil flowed in to the heat exchanger

because of the high level of turbidity in the water-intake areas.
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Fig. 1. The sampling point (A turbidity reduction system is

installed in the hot water utilization system. The

sampling point is shown by a circular solid line).
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Fig. 2. Schematic diagram of plate heat exchanger used in the

experiment.



Table 1. The heat exchanger performance used in the experiment

Model Type M6-MFG

Purpose of use Heat source Load heat
urp Heat exchanger exchanger
Fluid group A-Side B-side A-Side B-side

Inlet -> Outlet S1->82 S3->84 | S1-S82 | S3—54

Volume 403L 446 L 9.17L 9.60 L

Design press. PS | 5.1 bar S.1bar | 10.0bar | 10.0 bar

Design temp. TS | 40.0T 20.0C 50.0C 50.0C

Test press 6.6 bar 6.6 bar 13.0 bar | 13.0bar
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Fig. 3. Schematic diagram of turbidity improvement system.
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Table 2. Analysis method
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Item Method Analysis Device
. Portable pH meter
pH Field measurement (YSI model Pro1030)
. Portable DO meter
Temperature|  Field measurement (YSI model 550A)
- . Portable DO meter
Salinity Field measurement (YSI model 550A)
Dissolved Ficld measurement Portable DO meter
Oxygen (YSI model 500A)
Turbidiy Turbidimeter WTIW Turb 550
COD KMnO,; method Water bath
Suspended . DIAPHRAGM VACCUM
Solids Weight method pump DA-60S
T-N Absorbance method UV Spectrophotometer
T-P Absorbance method UV Spectrophotometer
Oxide X-Ray Fluorescence SHIMADZU (Japan),
analysis Spectrometer XRF-1700
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Fig. 4. Variations of turbidity in influent and effluents.
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Fig. 5. Concentration of turbidity on sampling site.
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Fig. 6. Concentration of suspended solids(SS) on sampling site.
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