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surface; flow past a cavity in a surface; a
ysrtex u?ka n;nind a bluff boay; such a wake
interacting with a surface; a wake from a
gtreamlioec pody such as an airfoil, ana its
interaction with a surface; a wall jet, and
such a jet interacting with a surface. The
various gegmetric and dynamlc paramsiers
governing the flow and scund fields will be
;etalled, and discussion will be presented

in terms of them. The flocw and sound fields
ipuolyed will bs described by means of visua-
lization studies and guantitative measurements,

FLUID DYNAMICS OF THE MONSOONS
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In its simplest form, the atmospheric
circulation in the tropics can be thought
of 2s axi-symmetric convection of a rota—
4$ing fluid forced by 2 spatially varying
heat flux applied at its lower boundary,
gsince most of the incident solar radiation
ig absorbed at the surface of the earth.
This convective cell is characterized by a
narrow zone of ascending fluid located
over the region of maximum heating and a
broad zone of descending fluid elsevwhere.
There is flow towards the rising limb i.e.
convergence at the lower levels and diver—
gence aloft. Due %0 the rotation, how-
ever, the predominant horizontal component
of the wind is parallel (rather than nor—
mal) to the zone of ascent and blows in
opposite directions on either side of it.
This zone of ascent, associated with high
cyclonic (i.e. same sign as the rotation)
vorticity and convergence at the lower
levels is delineated in our moist atmos—
phere as a narrow band of convective
clouds stretching almost continuocusly
around the globe at low latitudes and is
called the intertropical convergence zone
(17C2).
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The location of the ITCZ changes in
response to the seasonal variation in the
latitude of incidence of maximum solar
radiation. This implies 2 seasonal rever—
sal of the winds in the region over wnich
the ITCZ sweeps in its seasonal migration.
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This seasonal reversal is called the mon-

soon. The onset of the monsocon, the fluc-
tuations within a season and its withdrawl
are thus manifestations of the changes in

location and intensity of the ITCZ.

In the determination of the structure
dynamics of the steady state ITCZ as well ,
as its temporal variations, interactions
between three—scales play a crucial role
These are ;

(1) 1large-scale of the ITCZ (few
thousand kms in longitudinal
extent)

(ii) scale of the synoptic vortices
generated in it ~ few hundred kms

(ii1) ;cale of the cumulus cloud ~~ few
ms,

Organization on each scale occurs as
a result of an instability of the larger
scale and intensification inwlves coiv
operative interactions between two or more
sgales through another set of instabili-
tles._ Hence the temporal response to
the time-dependent boundary condition is
h:}ghll_.y canplex with the scales charzcte-
ristic of thecse instabilities superposed
on the seasonal scale. 4n wnd erstanding
of the physics of these ingtabilities and
scale interactions is & pre-requisite for
the development of a model capable of B9
Predicting the vegaries of the monsoon.

STUDY ON VORTEX BY FLOW VISUALIZATION
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1.0 INTRODUCTION

In former days, turbulent flows were consider-—
ed to have random velocity fluctuations owing to
superposed "eddies" in the flow of different scale
and of different strength. Nowadays, turbulent
chear flows are considered to have velocity fluctu-
ations, not perfectly random but of some kind of
regularity, owing to "vortices" of large scale, in
other words, tubulent shear flows have "coherent
structures". In the discription, the definition of
"eddy" and "vortex" is not clear, but it is doubt-
less that the concept of eddy or vortex "in a flow"
not staticnary as a whole, is based on the Lagrang-
ian stand point, while what appears from the Euler-
ian standpoint is velocity fluctuations. As Navier-
Stokes equations stand on the Eulerian view point,
what we need is velocity fluctuation, not vortex.
However, it seems that we are not satisfied only
with velocity fluctuations. The reason is presumably
due to the fact that the concept of velocity fluctu-
ation is not sc intuitive as the concept of eddy or
vortex. The concept of eddy or wvortex is intuitive
and seems to be so clear that the definition is not
necessary. Thus, we have no clear definition of eddy
or vortex in fluid mechanics. Nevertheless, the
concept of a vortex is frequently used and appears
to be useful. This is the reason why we study the
characteristics of a vortex or vortices which are
not known clearly so far.
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In this paper described are the characteristics of
vortices ied by our colleague, such as Karman
vortex street, vortices in the flow around a circu-

= r
lar cylinder and vortex rings.




