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Comparison of Numerical Computation Schemes

for One-dimensional Transition Flow

Sanit Wongsa ’

King Mongkut’s University of Technology Thonburi

Abstract

In this paper, three different schemes, namely, Beam &  Warming, Roe, and Lax-Wendroff

schemes, are compared in numerical computation of one-dimensional open-channel unsteady free

surface flows. Beam &  Warming finite difference scheme is based on implicit scheme incorporated

with flux vector splitting techniques, Roe and Lax-Wendroff finite difference schemes are based on

explicit scheme with flux difference splitting techniques, and using approximate Jacobian in the

model formulation. Flows with simultaneous presence of supercritical and subcritical regions can be

analyzed by the proposed models. Numerical examples are given and results obtained the computational

schemes are compared with existing experiment data and analytical solutions, computer times and

accuracy are presented to demonstrate applicability of the models for hydraulic studies involving

rapidly vary flow. From this study, it may be concluded that Roe scheme based on flux splitting is

preferable for practical applications.
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R157d  1 aas~s~a"l5~~Pauua~~u~~~ln~u~l~~~~~l""l5~~/t~~u~u~5~~~lttuu~u~~u

flXi&llUlJ~~~ltlJlJGJirrriYU n5tiirSm.mrruu~u’uwair

iwn75kuu
tm1ilSLa  (%Jl$ Errors mA;“La’  (%ni) Errors

Roe 7 2.o1x1o-5 8 2.68~10.~

Lax - Wendroff I 2.56~10.’ 8 2.72xlo-5

Beam&Warming(Euler) 15 3.52~10.’ 1 6 5.08x10-’

Beam&Warming(Trapezoidal) 1 7 2.98x10-’ 1 9 3.17x10-’
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rmn4la  (%Jlii) Errors r?sl~;la’(%ll~) Errors

ROe 1 7 7.31x1o-5 19 2.04x10-’

Lax - Wendroff 25 2.09x10m3 28 0.0

Beam&Wming(Euler) 36 -4.18~10.~ 48 0.0

Beam&Warming(Trapezoidal) 3 5 -2.o9x1o-3 47 -3.88~10.~
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