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for the Graetz Problem in Circular Duct
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Abstract

The dual reciprocity boundary element method (DRBEM) is used to solve the Graetz problem of
laminar flow inside circular duct. In this method the domain integral term of boundary integral equation
resulting from source term of governing equation is transformed into equivalent boundary-only integrals
by using the radial basis interpolation function, and therefore complicate domain discretization procedure
is completely removed. Velocity profile is obtained by solving the momentum equation first and then,
using this velocities as input dats, energy equation is solved to get the temperature profile by
advancing from duct entrance through the axial direction marching scheme. DRBEM solution is tested
for the uniform temperature and heat flux boundary condition cases. Local Nusselt number, mixed mean
temperature and temperature profile inside duct at each dimensionless axial location are obtained and
compared with exact solutions for the accuracy test. Solutions are in good agreement at the entry
region as well as fully developed region of circular duct, and their accuracy are verified from error

analysis.
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Fig. 1 Schematic of circular duct flow for the
Graetz problem analysis.
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Fig. 5 Comparison of mixed mean temperature
variation along the dimensionless axial
distance - (z'=z/(r,RePr)) for the
uniform temperature imposed case.
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