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ABSTRACT

Results are presented of a recent wind tunnel experiment in which electrically uncharged water drops of
1000-3000 pum equivalent radius were freely suspended in the vertical air stream of the UCLA Cloud Tunnel.
During their suspension, the drops were exposed to external, vertical electric fields of 0-9000 volts cm™'. The
change in the drop shape with drop size and with electric field strength was noted and is discussed in the light
of theoretical work cited in literature which does not take into account the feedback effects between the electric
forces of an external electric field and the hydrodynamic forces due to the flow past the drop. In contrast, the
present wind tunnel study, documented by photographs from a 16 mm motion picture film, recorded the shape
of the water drop in response to both hydrodynamic as well as electric forces.

1. Introduction

Precipitation from clouds strongly affects the prop-
agation of electromagnetic radiation. In the recent past,
much attention has been given to the determination
of the level of dependence of the scattering of electro-
magnetic radiation and of wave lengths as used by
present day radar systems on the size and the number
concentration of precipitation particles. In particular,
recent radar studies show that much progress has been
made in determining size distribution of rain drops
and rainfall rates by radar, based on the knowledge of
a relation between raindrop shape and size (see e.g.,
Seliga and Bringi, 1976; Seliga et al., 1981).

Thus far, radar meteorologists have used for their
rainfall rate computation the drop shapes theoretically
predicted by Pruppacher and Pitter (1971) and verified
by the wind tunnel studies and those of Pruppacher
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and Beard (1970). These drop shapes were computed
under the assumption that surface tension and hydro-
static and aerodynamic forces are in equilibrium, and
are the only acting forces. In addition it was assumed
that the drops were neither oscillating nor electrically
charged and that no external electric fields were present.

In actuality, however, drops in the free atmosphere
undergo complicated oscillations in response to at-
mospheric turbulent motions, to collision and coales-
cence between the drops, and to the shedding of air
vortices from their downstream side. Furthermore, the
drops in many clouds are already electrically charged
at an early stage of the cloud life cycle and are exposed
to the external electric fields present in the electrically
charged clouds. Each of these factors profoundly affects
the drop shape. In the present report we concern our-
selves exclusively with the effect of an external, vertical
electric field on the drop shape.

2. Critical review of previous work on effect of external
electric fields on drop shape

Although several theoretical studies have been re-
ported in the literature on the effect of an external elec-






