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Development of a chimney-type exhaust system that uses wind energy with high
efficiency for energy conservation
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The objective of this study was to use wind power for significant energy
savings in the power consumption of the fans used In the exhaust towers. Effective exhaust tower
shapes were examined experimentally, numerically, and analytically. In the case the exhaust wind
speed in the tower was lower than the ambient wind speed, the tower outlet shape and the ambient
wind speed had a significant impact on the energy-saving performance. Then, the tower exit shape
with slits and guide plates provided high energy-saving effects independent of wind direction. On
the other hand, in the case the exhaust air velocity was higher than the ambient air velocity, the
tower had to be entirely diffuser-shaped in order to obtain a large energy-saving effect. We showed
that a tower with a high aspect ratio diffuser shape reduced fan power consumption by 70% at
maximum.
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