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Lee-Waves in Atmospheric Stratified Fluid Flows

_Robert R. Hwang

[nstitute of Physics, Academia Sinica

ABSTRACT ’

Numerical techniques of ADI method for integrating the time-dependent Navier-
Stokes equations, which have proven useful in the study of homogeneous viscous flows,
have been extended in this study to investigate the flows of stably stratified viscous
fluids over a ridge of semielliptical cylinder of infinite length with the different ratio
of height to half-width of the obstacle. Various properties of the flow field and the
characteristics of the lee waves formulated are investigated.

Results show that the stratification tends to encourage the development of
overturning flow regions on the upstream slope (blocking effect) and downstream from
the ridge. L.ee waves produced for viscous flows of stratified fluid past over obstacles
depend on the internal Froude number and the Reynolds number of the flow, and the
aspect ratio (i. e. the ratio of height to half-width) of the obstacle to some extent.

The existences of upstream influence and the flow seperation iﬁduced by the obstacle

have a great effect on the development of the lee-wave field for cases of small value

of internal Froude number.




