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A Numerical Study of Internal Gravity Waves Excited Topographically
in Stably Stratified Inviscid Fluid

Takanori UCHIDA and Yuji OHYA

Abstract

Stably stratified inviscid fluid over a two-dimensional hill in a channel of finite depth is
investigated numerically by using a DNS (Direct Numerical Simulation) based on a MDFDM (Multi

-Directional Finite-Difference Method).

Attention is focused on the periodic unsteadiness in the

flow around the hill for the cases of 1<K (=NH/zU) <2 (strong stratification), where N is the
buoyancy frequency, H is the domain depth and U is the upstream uniform velocity. The numerical
results obtained are compared with those of a viscous fluid at a Reynolds number Re=500 and it is
shown that the flow unsteadiness is mainly due to the detaching of upstream advancing columnar
disturbances with mode n—=1 as well as the viscous fluid.

Key words : Stably Stratified Inviscid Fluid, Two-Dimensional Hill, Unsteady Flow, Columnar
Disturbance, Direct Numerical Simulation, Multi-Directional Finite-Difference Method
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Fig. 1 Flow arrangement.
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Fig. 2 Computational grid near the hill (total: 421X 101 mesh points).
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Fig. 3 Boundary condition.
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Fig. 4 Instantaneous streamlines.
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Fig. 5 Perturbation streamlines (A¢) corresponding to Fig. 4.
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Fig. 5 Perturbation streamlines (A¢) corresponding to Fig. 4.
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Fig. 7 Streamlines corresponding to low- and high-Cd states.
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Fig. 8 Perturbation streamlines (A¢) and streamlines in the lower layer corresponding to low- and

high-Cd states.
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Fig. 9 Flow around the hill, K =2, £=500. (a, c) : perturbation streamlines (A¢), (b, d) : streamlines.
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