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The power conversion unit of a large solar chimney power plant consists of one or several turbo​generators, power electronics, a grid interface and the flow passage from collector exit to chimney inlet. Understanding its impact on the overall performance of the plant is important. 

The main goal of this paper is to compare three configurations for the power conversion unit from an efficiency and energy yield point of view. The three configurations are the single vertical axis, the multiple vertical axis and the multiple horizontal axis turbine configuration. First, a reference plant is defined and the plant performance data taken from previous simulations is presented. Loss models for all components of the power conversion unit are then defined, and the impact of the various losses on the overall performance is highlighted. The potential use of diffusers at the turbine exit is also discussed.

It is found that the single vertical axis turbine has a slight advantage with regards to efficiency and energy yield because certain loss mechanisms are not present. But its output torque is tremendous, making its feasibility questionable. Further it is shown that with designing the flow passage in an appropriate manner the aerodynamic losses can be kept low.







