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Effects of Pipe Roughness on Flow Pattern Within Circular Pipe

LI Huan,ZENG Yawu, XIA Lei, FANG Hailong
(School of Civil Engineering, Wuhan University , Wuhan , Hubei 430072, China)

Abstract: Based on the idea of Nikuradse’s experiment, this paper simulated the roughness of pipes by using Particle
Flow Code (PFC) FLUID SCHEME, and analyzed the effects of different roughness of pipes to the flow pattern and the

relationship between the mean velocity and roughness under different pressures. The results showed that flow velocity

within pipe was influenced by pipe wall, and presented U-shaped in cross-section profile, rather than parabolic distribu-

tion; The flow pattern was affected by the pipe roughness, the larger relative roughness of the pipe, the greater range flu-

id was perturbed, namely laminar flow range become smaller. Under certain circumstances of pipe roughness, pipe flow

increases with the increased pressure; while under the same pressure difference, pipe flow decreases with the increased

roughness of pipe and the particles damping action is significant. While increasing roughness, the affected area within

pipe also increased under different pressure, which make fluid flow patterns within pipe become more complex.

Keywords: Nikuradse’s experiment; roughness pipe; PFC Fluid Scheme; relative roughness; flow pattern
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