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The paper presents results of CFD calculations of thermo-hydraulic flow distribution in a stack-induced natural-circulation of air in an indirect solar-energy dryer with distributed flow resistance and supplied with preheated air from a low pressure drop thermosyphonic solar-energy air-heating collector.

The mesh definitions, model specifications and calculations were implemented with the STAR-CD CFD code. The code comprises an in-built pre- and post-processor PROSTAR and the main analysis code STAR. PROSTAR is an interactive, command- and menu-driven, combined pre-processor and post-processor whose main functions include; geometry modelling and mesh generation, problem specification (e.g. fluid properties, boundary conditions, control parameters, etc.), results manipulation and display and file control. The main analysis code STAR operates by solving the governing differential equations of the flow physics by numerical means on a computational finite volume mesh, for a wide variety of flow phenomenon.  

The calculations were carried out in both 2-D and 3-D. The 2-D model significantly reduced the model size and computing time without any significant loss of accuracy. The calculation results of interest have been analysed; these include temperature and flow velocity distributions within the air heater and drying chamber, flow distribution around the drying product and the relative static pressure across the box and the stack. Modifications were made on the model towards actualising the desired effects. 
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