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Abstract

Hydraulic jump is used for dissipation of kinetic energy downstream of hydraulic structures such as spillways, chutes,
and gates. In the present study, the experimental measurements and numerical simulation of the free hydraulic jump by
applying Flow-3D software in six different conditions of adverse slope, roughness, and positive step were compared. It
should be noted that two turbulence models including k-& and RNG were used for numerical simulation. Based on the
results, simulation accuracy using the RNG model was more than the k-g model. The statistical indices of NRMSE, ME,
NS, and R? for comparing the water surface profile were obtained at 34.3, 0.0052, 0.995, and 983 for the application of
the RNG model, respectively. Also, using the RNG model, the values of these indices for the velocity profile were
obtained at 14.92, 0.127, 0.9982, and 962, respectively. In general, the error of the simulated water surface and velocity
profile were obtained at 5.31 and 12.4 percent, respectively. Moreover, the maximum error of the numerical simulation
results of D./D1, Lj/D2, and Lr/D; was £12, £12, and 16%, respectively. Therefore, the use of Flow-3D software with
the application of the RNG turbulence model is recommended for numerical simulation of the hydraulic jump in
different situations.
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