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A vertical wind tu nnel for water drop studies
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ABSfRACf. A vertical wind tunnel for free &u .rension of millimetre alze water drops has been
designed and constructed. It consists of a reservoir, flow straightning devices , a diffuser section and
a test section. The velocity profiles in the region of suspended drops are given. Stability of the drops
placed in velocity wells generated In the vertical air flow of the tunnel, is discussed. Arrangements to
apply electric fields and to take photographs of the suspended drops are described. Some possible uses
of thi, tUllDel are disetwcd.

1. lolrodocllon

Investigations on behaviour of millimetre size water
drops freely falling in the atmosphere are diflieult be
cause of their large velocities under gravity. Therefore,
these drops are usually suspended in an air stream
in vertical wind tunnels (e .g.• Blanchard 1955; Cotton
and Gokhale 1967; Koenig 1965; Kinzer and Gunn
1951; Pruppacher and Neiburger 1968 ) to study their
dynamic behaviour and interaction characteristics with
other drops. Here we describe the design and details of
the construction of a vertical wind tunnel in which
drops can be suspended and subjected to different
aerodrnamic and electrical stresses similar to those
prevailing inside clouds. The se drops and their inter 
act ions with others can be photographed. Velocity pro
files measured near the place of suspension of the
drop are also given. Design of a screen with which more
than one drop can N: simultaneously suspended in the
tunnel is also discussed .

2. Bade fratunJ of • tunDcl

are used to create this velocity well. One such device
is a screen which utilizes wires crossing each other
at the centre of the screen so that the air experiences
greater resistance at the centre of the screen. How
ever, the velocity well so created collapses as the
air diverges a few centimetres downstream of the
screen. Blanchard ( 1950) observed that the mainten
ance of the desired air flow pattern required that a
back pressure plate (cap) be kept I to 3 tunnel dia
meters above the screen. Shape, dimensions and mate
rial of this cap were observed to be not very critical.

Another way of maintaining the flow pattern down
stream of the crossed wire screen is to usc a :working
section whose cross-section gradually increases upwards
over its length.

Shape and dynamics of a drop and its interaction
characteristics with other drops are also infl uenced
by the electrical stresses acting on it. It is well known
that drops inside thun~erstorms are electrically charged
a~d move under electnc fields. Occasionally these elec
trical charges on the drops and the electrical fields
is which they move are very large. Under such condi
tions the electrical stresses on the drop may become
comparable to other 'tresses acting on it. To simulate
these electrical stresses acting on drop suspended in
the tunnel, some electrodes arc required to be intro
duccd near to the place of suspension of drops. These
electrodes should not produce turbulence in the air












