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Heat Transfer Characteristics of the Thermal Entrance Region
inside a Rectangular Duct,. (1st, report : With laminar flow and
asymmetric heating through the upper broad wall)
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. Abstract

Recently, solar fields consisting of rectangular duct arrays have been suggested to be used as an eco-
nomic solar energy collectors for the large scale solar water desalination plants. This study is an attempt
to present basic informations concerning a thermal entrance region heat transfer problem for laminar flow
inside a horizontal rectangular duct, suffering from heating with a constant heat flux through its upper
broad wall only while the other walls being adiabatic.

The above problem has been investigated analytically and experimentally, for the ranges of : aspect
ratio from 0.1 to 1, Reynolds number from 100 to 2000 and heat flux from 0.5 to 1 kW /m?2,

A good agreement was found between the analytical results, obtained by using Finite Difference Method,

and the corresponding experimental ones. By comparing our results with those of other work using sym-

metric heating boundary conditions, the axial local Nusselt number was found having a value less than
that of symmetrically heating case, which reconfirm the necessity of taking the asymmetry effect in con-
sideration.

For application convenience, the final results have been correlated in the form of simple equations which

can be directly used in design purposes.
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