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PULSED FLOW/CFD/WALL SHEAR STRESS 

 

 Pulsed flow has the effect of raising the wall shear stress which is one key 

parameter of the cleaning enhancement in the cleaning in place (CIP) system. In this 

study, the effect of type of pulsed flow was considered to improve the cleaning 

efficiency of the CIP system. To indicate the cleaning efficiency of pulsed flows, wall 

shear stresses of various types of pulsed flows were investigated by using the finite 

volume method of the commercial computational fluid dynamics code (FLUENT®6.3.26). 

In addition, the influences of pulsation parameters and the geometry of the channel 

flow on wall shear stress were also investigated. The turbulent pulsating flows of 

incompressible fluids; the electrolytic solution and water, were simulated through the 

cylindrical pipe, corrugated channel of plate heat exchanger and parallel plates under 

isothermal condition. Type of pulsed flow was characterized by functions of velocity 

at the inlet boundary which were periodic function such as rectangular wave, saw 

tooth wave, sinusoidal wave, trapezoidal wave and triangular wave. As the results of 

the study, the numerical simulation of different type of pulsed flows shows that 

pulsating flow with the rectangular waveform of pulsation gives the greatest wall 

shear stress. Pulsed flows whose flow velocity suddenly change can generated higher 

wall shear stresses than the pulsed flows whose flow velocity gradually change. 



III 

Meanwhile, wall shear stress increases with the amplitude and mean velocity inlet of 

pulsation. But it is inverse proportion to the frequency of pulsation. This is obviously 

seen only in the corrugated channel. Moreover, the effect of the geometry of the flow 

channel shows that the complicated channel of plate heat exchanger also gives higher 

wall shear stresses than the simple geometry as the parallel plates. 

School of Mechanical Engineering 

Academic Year 2009 
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