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Path of a vo rtex in a semi-infinite region with a
streaming mot ion along a plane wal l, past a circular
island at a fini te distance from t he wall
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ABS!RACf. ~n attempt h.3s been made I!J st l;1dy the pat h o f a vort ex in a semi-infinite region bounded
b~' a straight wall with steady un iform stream at infinity parallel to the wall and past a circular island at a finite
distance Irom the wal l.. A suitable transfor ma tio n .has been foun d out with the help of which the :low itself
and the po smons ~f the "Image s)'ste.m of the \ ~rtex In the o rigina l plane have been ob tai ned. It has been found
Ihat stat io nary pOUII.. e XI st o n the line perpendicular 10 the wall through the cent re of tl-e island - o ne belween
the \lo~a ll and the island for pos itive ra tios o f the sl.rength o f the uniform stream and vortex and rwo. in case of
negauve ra tios - one between the plane wall and Island and ot her awa y from the island.

I . Int roduction

~ncreasing a wareness of a nd interest in the orogra
phical effects on the at mospheric flow in recent years have
drawn attention for lead to detail ed st ud ies in this field.
II has been recognised that mo untain ranges d o have
strong interaction with a nd influence over the path and
speed of movement of the atmospheric vortex like a
storm or low p ressu re syste m, when it is in its vicinity.
In stud ying the su rface wind field, and tracks of typh
oo ns. whe n encountering the island of Taiwan using
field d at a . Chu <I al. (1977) remarked tha t thc pheno
mena associated with the interactions of typhoon with
mountain barrier arc quite co mplex. A series of labora
to ry experiments have been ca rried out by Pao (1976)
to stud y the mechanical encounter of a vortex with
two dimensional ellipti ca l bar rier a nd d emonstrated
that many d istinctive flow characterist ics associated
with terrain effect s. such as typhoon encountering thc
island of Taiwan ca n reasonably be simulated in the
laboratory. Cha ng and Che n (1969) ami Chang
et al. (1975) have made some experimental simulation
studies o n the structure and topographi cal influence
on typhoon. In a previous paper. the a utho r (Mandal
1980) di scussed the motion of a vor tex in the presence
of a straight bounda ry with semi-circular bay or bulge.

isolated hill nea r a mountain ra nge or a high island ncar
a high coast ; a theoretical attempt has been made in thi s
paper to study the motion of a vortex in two dimen
sions in the presence of two boundaries. viz., a straight
long wall and a circular island at a finite di stance from
it, with streaming motion pa rallel to the wall and
uniform at a large distance fro m the island . T he mat he
matical trea tment in such a case is co mplicated. A
techni'lue has been developed to obtai n the so lution
for Uniform stream and. a ser ies solution has been obtain
ned. Further, one boundary is curved and separated
from another with fluid : it is no t possible to replace
these two bo undaries by a single straight bound ary to
ma kc. the study of the motion of the vertex simple.
In this study. thc pos iuons and strengths of the image
yor: i~cs in the orillinal plane. corresponding to the
infinite number of 'mage vo rtices in transformed pla ne
with two parallel bounda ries have been de rived and a
ser ies so lut ion o bta ined; which have been added to get a
closed form of the solution . -

Anot her example of the ba rrier as st ud ied in this wo rk
is an island nea r the bank of a b road river. It is also
applicable for the flow of water in river or bay in the pre
""nee. of island excluding the vortex pa rt fro m
so lution,

2. Transformation

To get sc me insight. as 10 how the mot ion of a n In Fig. I, A"" Boo . is an infinite. st raight a nd rigid
atmospheric vortex is influenced by the presence of an bounda ry wall. A c ircul ar island o f rad ius a is at a
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