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Problems with mode coupling can often be treated with methods based on a
scattering matrix formulation. An energy conservation law often implies a
unitarity relation for the scattering matrix |1}. In some cases two energy
conservation laws or one energy and one momentum conservation law are
known which lead to strong restrictions on the seattering matrix, This is true
for the scattering of sound waves at a rigid splitter plate in a duct with uni-
form flow. A numerical scheme for the calculation of this- problem has been
described by Ko [2], [3] without presenting any numerical results.

Ya An energy conservation law is an
. equation
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with w and U being quadratic
functions of the acoustic quanti-
ties,

Let Ad] and ¥y denote two pos-
Fig. 1. The duct with the plate sible sound fields, one finds from
eq. (1) a conservation eguation

for the interaction energy flux g(vl,yz) = % [E{V1+ Vz) - H(\yl- VZ)]
div U (v, W;} =0 2)

assuming harmonic time dependence y ~ exp -iwt and assuming that the con-
jugate complex y * of a sound field describes also a possible sound field.
For Vl ¥y ed. (2) represents the well known conservation theorem.of

the average acoustic energy.

The configuration of Fig. 1 consists of three ducts A, B and C. In each of
them one finds as possible waves the modes of an infinite duct, e.g. in A for
the pressure

This iz a slightly mod1f1ed version of W. Mdhring, Refl.exmn von Schali-
- welten an umstromten. Platteri in Kanilen, to appear in Fortschrltte der
.. Akustik, DAGA 1978, VDE-Verlag, Berlin. :
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