Isothermal versus Isentropic air Compression in OWC plants
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Oscillating water column (OWC) power plants exploit the sea wave driven column motion to compress and expand periodically the atmospheric air inside a chamber positioned just above the water line. The consequent charging/discharging of the chamber drives a turbine – generator plant. The power generated depends primarily on the air over/under pressure.

The last depends on the nature of the compression/expansion process. In the presence of a violent sea state and given the small pressure ratios involved, it takes very small amounts of water spray to transform the dry air compression/ expansion from isentropic to isothermal. As known, the isentropic process leads to higher pressure differences. On the other hand, a smaller chamber pressure difference results into a modified column motion, not only in magnitude but in phase lag as well. 

The present study employs a 2-D computer code to simulate an OWC operation. It incorporates the two dimensional potential flow equations in a typical plant geometry for various sea states. The exposed water column pressure is established by assuming various chamber configurations, air turbine loading parameters and isentropic or isothermal processes inside the chamber. 

The air pressure on the upper surface of the water column is modified by assuming various water spraying and turbine loading scenarios. The spraying is assumed to cool the air inside the chamber, while the charging operation (during the downward motion of the column) introduces warmer air from the outside. 

The results show that not only the extracted power is affected, but the oscillation phase lag is modified as well.







