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Protection against Cold and Frost by an Artificial Fog

By Y. MIHARA*, 1. TOMARI, T. HAYASHI and T, SAITO

National Institute of Agricultural Sciences, Tokyo

Summary

The prevention of frost during calm nights has long been desired to be obtained by producing an arti-
ficial fog frem water, but has not yet been realized owing mainly to the fact that water droplets dry up
rapidly in unsaturated air. Y. Mihara proposed in 1964 the possibility of forming and maintaining a fog
of water droplets. The droplets, according to his repert, are covered with a monomolecular film of an
evaporation suppressant and keep their size for several hours in the unsaturated air.

The purpose of the present investigation was to verify the possibility of forming a fog layer
through the proposed method and the effect of such fog on the protection against cold during the night.

Laboratory investigations were made on both the evaporation rate of water droplets under various
temperatures and the improvement of emulsion to be used, Rate of evaporation from the surface of
droplets covered with the emulsion remarkably falls, with decrease of the temperature of surrounding
air, down to nearly 0°C. Fine droplets, 30 microns or so in diameter, live more than ten hours in
the cold and unsaturated air of 3°C and 909 relative humidity.

Theoretically, the amount of evaporation suppressant to cover the entire surface of every water droplet
with monomolecular film is about one thousandth of the amount of water. The emulsion, however,
containing large particles of suppressant, was prepared for the fog test in a concentration 2—4 times as
much as the theoretical amount.

Outdoor investigations were done in a square shelter and in a small basin. Fog was successfully
formed by spraying the thin emulsion with temporary use of a cleaning machine for automobiles. In the
bagin, an artificial fog layer was formed at each of the four nights. Each time the outgoing radiation
under the fog layer was reduced by 20—502 from that before being coverd with fog. The effect on
temperaiure, however, was not clearly recognized, owing to the affection of inflowing air to the basin
from outside. The effect on radiation described above suggests that a vast fog layer will undoubtedly

modify the air temperature under the layer, protecting the ground surface against cold and frost.
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