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An approximated solution of the entrainment law for the inclined plume by Galerkin method
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The aim of this paper is to obtain a series of approximate relation between the Richardson number (R;) and the entrainment
coefficient (E) for inclined plume. There are two types of entrainment law for inclined plume based on data from laboratory
experiments. One is a widely-accepted power law and its modification (Type ). The other is a group of empirical formulae
with which E is quickly decreased when Ri approaches to a critical value (Type II). But for the lack of data with very mild
slope and high Reynolods number, it is still unknown which is an appropriate law for the inclined plume.

Firstly, according to a pioneer work by Fukushima, a series of non-dimensional differential equations were deduced from
the &£ model under similarity hypothesis of vertical profiles. Secondly, a set of algebraic equations for overall values were
obtained to integrate the non-dimensional formulae by Galerkin method. A series of cturves of Ri and E calculated from roots
of'the equations shows that it has same tendency of type II entrainment law.
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