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Influence of elasticity on flow resistance law by flexible object
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This paper deals with the computational method to predict incompressible fluids in a duct including a flexible
object. The deformations considering geometrical non-linearity of the flexible object due to the fluid forces are

solved with FEM by means of the stress increments.

This computational method is applied to the duct flow

including a flexible plate. In the computations, Young’s modulus is changed for each case and it has been shown
that the fluid forces acting on the object depend on the Young’s modulus. As a result, this computational method
allows us to predict the influence of elasticity on duct flow resistance by flexible object.
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Tab. 1: Physical properties of solid and fluid

solid
ps  Density of solid [kg/m3] 1.0 x 103
v Poisson ratio [-] 0.499
b Length of solid [m] 0.18
d Width of solid [m)] 0.06
h Height of solid [m] 0.6
fluid

ps  Density of fluid [kg/m3] 1.0 x 103
u  Viscous coefficient [m/s?] 1.0 x 10 =3
U Inlet velocity [m/sec] 0.2
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Fig. 9: Relationship between £ and Cp
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