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ABSTRACT

The free surface profile of the body of the hydraulic jump is simulated by the SMAC
method, based upon the Reynolds equations of motion and the continuity equation. The eddy
viscosities are calculated from the Fischer's empirical formula which are changed to a
functional relationship of the sectional mean velocity, the depth and the friction factor, and in
the course of simulation the friction factor is kept constant.In order to reflect the main
characteristics of the hydraulic jump a smaller value of the friction factor f; is adopted around
the toe of the jump,while a much greater value of the friction factor f, is utilized from the rest
of the jump, and the ranges of fjand f; are 0.0001 < f; < 0.003 and 0.03 € f, < 0.06
respectively. Simulated free surfaces are compared with the mean free surface profile (taken
average with respect to time) as proposed by Rajaratnam of which the deviation consists two

parts:the tendency deviation and precision deviation that is approximately two times of the



with an increment of 0.2.

standart deviation. The less the standard deviation, the more agreement of simulated free
surfaces with the shape of the mean free surface profile nothing to do with the tendency
deviation, and the more stable of simulated free surfaces. Therefore, in the present study,
values of the appropriate parameters and their phenomena are analyzed and investigated when
the standard deviation is the minimum; and the upstream Froude number ranges from 2 to 8 §
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