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Propagation of a Long Wave in a Curved Duct(])
Basic Analysis of Long Wave Propagation in
a Curved Duct with Variable Cross Section

Gu Sheng-shi Fang Guang-xiong
(Department of Applied Mathematics, Shanghai Jiao Tong University,Shanghai)

Abstract

The propagation of a long wave in a three-dimensional curved duct with variable cross
section is studied in this paper, It is shown that a three-dimensional Helmholtz Equation
can be decomposed into a two-dimensional Laplace (or Poisson) Equation and a one-dimen-
sional Webster Equation by the curvilinear orthogonal coordinate system, non-dimensioni-
zation of reduced wave equation and regular perturbation with small parameter ks, where &
is the wave number and a is the characteristic radius of the duct, The influences of the
duct’s geometric parameters (the area variation of the cross section, the curvature and tor-
sion of the central line) to the asymptotic expansion of the solution are analysed, It is
concluded that the effects of the variation of the cross-sectional area first appear in the
first term of the asymptotic expansion, and when the cross section shape has certain sym-
metric properties, the effects of the curvature and torsion of the central line first appear
in the third- and the fourth-terms, respectively, An example of long wave propagation in a

curved circular duct is also given at the end of the paper,



