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Studies on Protection Against Cold by an
Artificial Fog
{Report )
By
¥. Mihara, N. Tani and I. Tomari
National Institute of Agricultural Sciences, Tokyo

Abstract

Possibility of forming an artificial fog of water droplets was proposed
by one of the present authors, Y. Mihara, in 1964, According to him, the drop-
lets can maintain life even in unsaturated air because their surface is coated
with a mono-molecular film of the evaporation-suppressing agent.

The purpose of the present investigation was to verify the effect of the
artificial fog on prevention of frost during calm nights by making large-scale
fog-lavers on the fields.

Aiming at obtaining an apparatus which would spray about 10 liters of
the agent per minute by making it into fine-particles, three systems of such
apparatus were developed and their study models were tested during a period
of two years. The first system was a sprayer using a high-speed rotating
disk. The second was equipped with new-type nozzles and a high pressure
pump. The amounts of finefog particles generated by these two systems were
both too small for our purpose. The third one is a system which spouts heated
liquid. The liquid, after compressed by the pressure of nearly 10 kg/em? is
heated with burners up to about 180°C and emitted out of small slits as fine-
particles, Though the emitted fog in this case contains, in considerable rate,
coarse droplets which fall to the ground in a few minutes, the amount of float-
ing fine-droplets is the largest among the three systems. In cpen-ir tests,
two or three apparatus of the third system were used, excepting the test at
the National Stadium of Tokyo when a pneumatic sprayer was tested. The
spray liguid used for these sprayers was a very thin emulsion of 99.7%
water and 0.3% OED, an evaporation suppressant developed in 1957 by the
National Institude of Agricultural Sciences.

Open-air tests were done at night of twenty five days in all, at four
different sites in the three years of 1967 to 1969, but few of the tests were
performed under satisfactary conditions where the spraying of & large quanti-
ty of produced fog was combined with calm and clearness of the nighttime,.
The amount of fine-particle fog generated from two or three sprayers was
5 to 10 liters per minute, and winds flowed usually at speeds of 1.0 to 2.0
m/s throughout the nights of test. Consequently, fog layers produced by con-
tinuous spraying usually spread over a long and narrow area and the fog
densities were rather thin.
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In spite of such conditiens, the effect of fog covering, namely the decrease
of the outgoing nocturnal radiation from the ground, was clearly recorded by
the network of radiometers. The maximum value obtained in reduction of net
rediation was 4025 for a period of 10 minutes and nearly 60% for a few
minutes,

The effect of the fog layer on the air temperature of the area covered
by the fog was hardly recognized, but the effect an plant leaf temperature
was distinctly certified. Temperatures of leaves on the ground, which are
generally by 2 to 3T lower than that of the surrounding air at clear night,
could he easily raised by 0.5 to 1.5C by the fog covering.

Practical effect of frost-damage prevention was clearly shown ia the last
cpen-air test which was done in an orchard of blooming pear trees at
Fukushima Prefectural Horticultural Experiment Station. In that case the
fog spraving at the rate of 10 {/min was started at 1:25 a.m. when light frost
appeared on the grass, and continued until 7:00 a.m. Winds blew steadily at
about 2 m/s during the period of spraying, and there was formed a narrow
band of fog layer on the lee of the three spravers which were arranged on
a line of 20 m.

A few hours after the end of the tesi, hundreds flowers were picked
from the pear trees inside and outside the fog-covered area, respectively,
and their frost injury was decided by examining the color of ovaries. The
percentage of injuried flawers was reduced from 44% for the trees in the
area free from fog to 14% for the trees which were standing within the
distance of 45m from the sprayers and covered with the fog for almost the
whole time of spraying.
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