Solar chimney exit loss control by use of a diffuser
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The solar chimney concept relies on the buoyancy of air heated by solar energy to produce an upward air velocity inside a chimney. An air turbine is used to convert the kinetic energy of this air into electricity. 

The chimney buoyancy effect is small, requiring chimney heights of order tens or hundreds of metres for reasonable air velocities. Building solar chimneys of this magnitude is expensive, and poses major engineering challenges, particularly in the rural areas of developing countries.

Air velocity at the chimney exit constitutes a loss of kinetic energy. Fitting a diffuser at the chimney end and lowering the exit velocity, reduces this loss and increases the effective pressure difference across the chimney and turbine, increasing efficiency and power. 

This paper discusses the potential for pressure recovery in a short solar chimney using an exit diffuser, the optimisation of throat area at the air turbine and of the air turbine itself to maximise efficiency and energy capture, and the augmentation of output using biomass combustion.

