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Convective heat transfer is a scientific field of major interest to engineering and
scientific researchers, as well as designers, developers, and manufacturers. Ability to
predict the convective heat transfer behavior correctly will thus bring many new efficient
innovations that will directly affect our daily life especially in energy consumption issues.

Simulation-based study has now been widely used in many fields of research
including convective heat transfer. However, there are two main limitations of numerical
simulation. First, even simulation can provide detailed data for interested variables such
data may not readily imbue the investigator with an increased level of understanding the
physics essential to a given phenomenon which usually relate to the gigantic size of
computed data sets. Second, without the dedication of massive resources, numerical
simulation of large or non-linear systems remains far too computationally expensive.

A lower-order or low-dimensional models for a given phenomenon is thus
constructed to overcome such problems and serve as the basis for additional analysis.
Recently, low-dimensional models has been constructed and widely applied to both
simulation and control of fluid flow problems.

In this research, we have successfully constructed a low-dimensional model based
on the proper orthogonal decomposition (POD) technique to provide accurate descriptions
of the dynamics of both free and forced convective heat transfers with only a handful
degree of freedoms. However, a bifurcation analysis on the POD-based model with respect
to its parameter(s) indicates that this model is rather suitable for simulation not control

purpose.
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