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SUMMARY

Based on the momentum principle, ordinary non-linear differential equations for the
spatially varied flows with increasing or decreasing discharge were obtained. The
solution to these equations resulted in predicting the water surface profiles for this kind
of flow. Analytical solutions for the equations have not been obtained yet, different
approximate solutions, however, were proposed by researchers. One of these solutions
is the perturbation solution which was proposed by Gill, for the first time, for solving
the governing equation of the spatially varied flow with increasing discharge. The
momentum correction coefficient,  was taken as unity in Gill’s analysis. The velocity
distribution in this type of flow is highly non — uniformly distributed in the cross
section; hence, an appreciable value of P is anticipated. Accordingly, taking p as unity
might result in a highly approximate solution. Despite the fact that almost all the
researchers emphasized on applying a reasonable value for B in the solution of the
governing equation, the value of the correction coefficient for this type of flow has not
been thoroughly investigated yet. Therefore, because of scarcity of data, designers have
been taking B as unity. In this research, the momentum correction coefficient was kept
in the governing equation and a modified perturbation solution for the spatially varied
flow was obtained. Based on Gill’s data and the proposed modified solution values of 8
for each run were obtained too. According to the computed values of B a mean value of
1.52 for the momentum correction coefficient of spatially varied flows with increasing
discharge was recommended. It was shown that the computed water surface profiles
using the proposed mean value reasonably fits the observed data. Consequently, the use
of the proposed mean value is recommended for the design purposes.

Key words: Perturbation solution, Spatially varied flow, Momentum correction
coefficient
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