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ADSTRAar. R:Htdts o( a th 30retical lftt!lly On the re!l.~ibilit1.nd teohniques o (aimulating the varying fra.ction
orebe toweep~rt orthe natufal b lU Q.dary layer in a wind tunnel arc presented- It.i ll shown tbat from t he meen ve100itr
profile point.of view the ent ire si mulated boundary layer may correspond to the lo..es t fraction oCthe atmospherlo
boundary layer desired. withi n reason . However. the t urbulence intensity oharacterist ics may impose certain restrle
tionson the heightoCt.he simulated boundarylayerthat may correspond to any desiredfractionoCthe lowerpart of the
nattU'&l boundary layer. while s imulat ing the lower 30 to 100 m ofthe a.tmospbere. Alternatively, while simulating the
lower 100 to 300 m of the &'wOiphere(natural boundary layer thickn~OOm) the tur bulence intensity characteristi cs
may impose oertain limits On tho extent of the at mospheric bounda ry layer, the sim u1ated bounda ry layer may COr_
respond to. As lo ng as the power spectra in the simulated boundary la~r do not show an,. significant change with
height and showgood agreement with the V On Karman model spootrum, t he simulated boundary layer may be taken
to co rrespond to IOWQ8tdes ired Craclio n o f t ho atmosph erio bound~ layer; within reason; but adequate inertial fro
quency range should begenerated in the s imulated turbule nt boundary layer. The atmosp herio boundary layer height
of at 1~'L9t two to three tim os the struoture height should besimulated. Further. proper simulation of tho turbulence
oharaoteristios s hould boof primary importance and oorrect simulatio n of the shear profileshou ld be of secondary Im
portence,

•

Introduction
Recent studies have shown thst the natural

adiabatic boundary layer height over a city varie s
between 500 to 1000 m with a rounded average
of say iOO m, The maximum boundary layer height
t!lst can be generated in a wind tunnel is about

, 1m. This gives a model scale of 1 : 700, since accord
ing to present practice the model scale i. given
by t he ratio of the wind tunnel boundary layer
height to the natural boundary layer height . For a
typical high-rise building of 50 m height , this
give. a model height of 0 ·07 m which is too
small to reproduce any minor detail. of secondary
importance in the model.

The present trend is to simulate the entire boun
dary layer height in a wind tunnel with exception
of Cook (1973) who has recently tried to simulate
th e lower third of the atmospheric boundary layer
in a wind tu nnel. We are not aware of any investi
gations as to the need of simulat ing the upper part
of the boundary layer . For some purposes, it may
be adequate to simulate ouly the lower portion of
the boundary layer, say 2 to 3 times the height of
a building. If this conjectnre is true it should be
po.sible to use much bigger models. For example,
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if we need to simulate only a fract ion of the boun 
dary layer. say 3 times the height of a building
50m high, the model scale can be increased upto
1 : 1M. allowing models 0 ·33 m high to be 11SCd in
stead of 0 ·07 m for the same wind tunnel facility.

With this in mind an attempt was made to gen
erate a varying fraction of thc lower part of the
atmospheric boundary layer in a wind tunnel.
After considerable unsuccessful efforts it was re
alised that th ere was no unique way of defining
the varying fraction of the atmospheric boundary
laycr. The reason is that the natural boundary
layer thickncss varies wit h terrain, atmospheric
stability, wind velocity etc and furt her t he magni
tu de and direction of the wind speed at th e edge
of the boundary layer can vary considerably within
a short time, Thus, one is left with neither a re
ference veloeityt nor a reference height to define
fraction of the boundary layer. The only alterna
tive left was to sta rt on a fundamentally new ven
ture to investigate as to what are the similarities
and the distingui shing features of the various layers
of the neutrally stable atmospheric boundary layer.
t Friction ve locity is valid only in. the lower 30m ortho natu
ral boundary layer and therefore cannot be used .. a refer
ence velooity for .iefinin8 fraotion of the boundary layer OQt
aide the range of 30 m.












