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A Study on Characteristics of Developing Laminar Steady Flows
in a Square Duct
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Abstract

Flow characteristics of developing steady flow in a square duct were studied analytically and
experimentally by hot-wire anemometer and oscillograph recording system. Velocity profiles,
critical Reynolds number, and entrance length of steady flows were investigated in a square duct
with 40mm X 40mm X 4,000mm (width X height x length). The results obtained from analytical and
experimental studies are as follows; (1) The velocity profiles of developing steady duct flows are
agreed with theoretical results obtained from the linearization of convective term in mementum
equation. (2) The critical Reynolds number of laminar steady flow of Re, s . was about 1,600
obtained from velocity waveforms. (3) The shear stress per unit length in entrance region has
larger distribution than in fully develped region because of the inlet effect. (4) The entrance length
(Le) of laminar steady duct flow was obtained by (Le/D#h)/Re=0.08 from the velocity distribu-
tion and shear stress distribution of developing laminar flow.
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