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Investigation on Application of the VOF Method in a Hydraulic Jump
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In this study the method of NASA-
VOF2D is adopted to simulate a hydraulic
jump that is essentially a turbulent flow. Thus,

the Reynolds equations of motion are used,
in which values of eddy viscosities €, and

g, are calculated from the Fisher's empirical

formula based the flow depth, the sectional
mean vzlocity and the friction factor. The
method of NASA-VOF2D
difference scheme based upon the Eulerian

is of finite

grid wit1 a flow volume function F to locate
the free surface; the treatment of the flow
volume function is utilized by a Donor-
Acceptor Flux Approximation method in
stead of the commonly used finite scheme.
Simulated free surfaces are compared with
the Subramanya and Rajaratnam's empirical
results which are time-averaged rather than
instantaneous. Numerical results at three
steps with rather small deviations of the
comparison of the free surface are averaged
and are analyzed further, items of which are
the conjigate depth, lengths of the hydraulic
jump and the surface roller, variation of the
free surface and the formation of the vortex.
Results of calculated conjugate depth are in




good agreement to the theoretical prediction,
while lengths of the hydraulic jump and the
surface roller are remarkably longer. In
addition, the simulated free surface with
large value of e, will result in a small
variation of deviation as compared with the
above empirical results. Furthermore, the
the
formation and evolution of vortexes, which

present investigation does display

are coincided in tendency with previous

results.
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