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ABSTRACT

Developing laminar fluid flow in a curved square duct with inlet and outlet straight
regions was studied numerically by using finite difference method. A power law scheme,
a control method were used inside the computational domain.

In this study, three bends were calculated, two were a 90 degree bend, and one was
a 180 degree bend. 90degrees bend flow had an one-pair vortex secondary flow but in
the case of 180 degree bend, it had a two-pair vortex at higher degree regions than 120
degrees from the duct inlet, which was caused by centrifugal force instability.

Experimental data, of Shirakami, Inoue (90 degrees bend) and Humphrey (90 degrees
bend) and Hille (180 degrees bend) were compared with the calculated results. In the case
of 90 degree bend, calculated results showed a good agreement with experimental results.
In the case of 180 degree bend, it had also a good agreement, except the inlet and outlet
region of the curved duct. This was considered that the inlet velocity was different from
the experiment and we assumed that the duct flow had symmetric characteristics. However
Hille’s flow had an asymmetric vortex pattern across the duct section.
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