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Measurements and Calculations of the Flow in a Concentric Annular
Pipe with Spiral Artificial Roughness on the Inner Pipe

Jong-Moon Eun and Shin-Hyoung Kang
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Abstract

Developing flows in a concentric annular pipe are measured and calculated from the entry.
Spiral artificial roughness are attached to the inner pipe. Mean velocity profiles and static pre-
ssure distributions are measured by a 3-hole pitot tube and a pressure transducer for various
pitches, and compared with calculated results.

When the hellical angle is 45°, considerable amount of the swirling velacity is observed. The
swirl components of the velocity show ahout one-fifth of the axial velocity near the tip of
roughness-wires. This experimental information is used as a boundary condition for the calcula-
tion of swirl velocity. A mixing length model integrated with the empirical roughness function
is adopted in this paper. Effects of Reynolds numbers, pitches, and hellical angles on the pressure

drop in the pipe are estimated by numerical calculations.
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Fig. 1 Geometry and parameters
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