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This study aims to develop an optimization process for the suitable shape of corner vanes

to minimize pressure drop between the inlet and the outlet of a corner duct. The shape

of the vane was determined by a calculation for elastic deformation of two arc plates. For

the pressure drop estimation, numerical simulations of fluid flow around corner vanes were

carried out using the lattice kinetic scheme, which is an improved scheme of the lattice

Boltzmann method. The present process of a hybrid simulation for solid deformations

and flow fields works well for minimization of the pressure drop, showing that extension

of the end straight part of the vane is effective in reducing the pressure drop.
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Fig.1 Procedure of bending for a corner vane.
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Fig.2 Schematic view of corner with vanes.
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Fig.3 Calculation domain and coordinates.
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Fig.4 Streamlines for arc vanes.
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Fig.5 Static pressure contour for arc vanes.
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Fig.6 Streamlines for re

ar-extended vanes.

w Hi \%\ 2 d 0.3340
:.5’ ,ﬁ"f::—:‘\‘& . \:"‘\ : 0.3336
o N i
= i AN o | 0.3332
- [
; N I il . 0.3328
0.2 0.4 0.6 0.8 1
%/ Ly
Fig. 7 Static pressure contour for rear-extended vanes.
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Fig. 8 Pressure drops versus edge distance between two

straight plates: o, arc vane; e, rear-extended vane.
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