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Study on the Effects of Artificial Roughness on the Turbulent
Heat Transfer of Concentric Annular Pipes
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Abstract

Experimental results for the variation of flow characteristics and heat transfer coefficients in the
entry region of annular pipes with artificial roughness are compared with the theoretical results by
numerical analysis.

In the experiments, velocity profiles were measured with variation of pitch to height ratio for the
ringed roughness of rectangular cross section and spiralled roughness of circular cross section at the
hydrodynamic entry region. Local heat transfer coefficients of inner heated pipes with constant heat
flux were measured at the thermal entry region.

Numerical predictions of ringed roughness agree well with the experimental results of the velocity
profiles and Nusselts numbers. Nusselt numbers of annular pipes with roughness are much higher
than those of smooth pipes. Moreover Nusselt numbers of annular pipes with spiralled roughness are
higher than those with ringed roughness.
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