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Similarity Analysis in Scale Modeling of a Solar Chimney
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Abstract

Solar chimney is a device for generating updraft of air that is
caused by the natural convection mechanisms. Applications of
solar chimney are: natural ventilation; drying; and electricity
generation. A combination of dimensional analysis methodology,
engineering intuition, and the result from past researches,
provides the functional relationship of the variables involved in
terms of 2 dimensionless variables only. Using the functional
relationship, two types of small-scale model are developed. One

type is geometrical similar to the prototype, while another type is

just partially geometrical similar to the prototype. After that CFX,
a commercial computational fluid dynamics (CFD) code, is used
to determine dynamic similarity between both types of model and
prototype. The information obtained will be used in designing the

model.
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