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Prediction Technique for Visible Plume from Cooling Tower
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Recently in Japan, independent power producers tend to construct small-scale thermal power stations with wet cooling
towers instead of the conventional sea water-cooled system. Exhaust emissions from such cooling towers contain a high
moisture content and are relatively high-temperature. Water vapor inside the plume condenses when contacting cool
ambient air, making the exhaust plume visible. This becomes an environmental problem because the large plume descends
to the ground carrying droplets that cause loss of light, low road visibility, and other problems. We developed a numerical

simulation model that handles phase-change effects of water and gravity effects on large droplets to predict visible plume
behavior. Its calculation results were compared with field observation data for existing cooling towers of other countries.
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Phase change in exhaust gas from cooling
tower
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Specification of cooling tower and weather conditions
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Comparison of visible plume length
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Comparison of visible plume height
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