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Abstract

A numerical study has been conducted on the development of the velocity and temperature
fields in a laminar flow through an eccentric annular duct. A bipolar coordinates system is
adopted, and a numerical program is developed to analyze 3-dimensional parabolic flow problems.

In the analysis of the velocity field, the entrance length has been defined as the distance where
the axial pressure gradient is greater than that of the developed velocity field by 5%. The
dimensionless hydrodynamic entry length increases with increasing eccentricity. In the transverse
flow fields, the reverse flow region along the wall due to the developing axial velocity near the
entrance of the duct is found.

In the analysis of the temperature field, the thermal entry length has been defined as the axial
distance where the mean fluid temperature is 5% less than -that of “the -developed temperature
field. The dimensionless thermal entry length increases as eccentricity or Prandtl number increases.
The overshoot of the mean Nusselt number over the developed value at the zero-temperature
wall is encountered, and the rate of the overshoot increases with the increase of the eccentricity

and Prandtl number.
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