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Abstract. This study was carried out to investigate reduction of the frost damage using the mesh net used for the purpose
of non-bagged cultivation. A device measuring the weight of frost was developed and installed in both the control and
the experimental, and the effect of frost reduction was evaluated with their weights. As a result, weight of frost in the
control was reduced from 37% to 59% with mesh net on the day the frost was observed. In addition, the device for
automatically observing the amount of frost was developed and the height of the windbreak of the frost measuring device
was determined to be 30 cm through wind tunnel experiment. The results of this study are expected to reduce frost
damage during the flowering season of fruit trees by installing mesh net and it is expected to be used as basic data for

agricultural use of mesh net.
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Fig. 1. Diagrams of frost weight measuring.
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Fig. 2. Diagram of wind tunnel test setup.

Table 2. Specifications of the wind tunnel.

Micro weighing .';cale

Item Specification
Type Eiffel type boundary layer wind tunnel
Test section size 3 (width) x 2 (height) x 15 (length) m
Wind speed range 0~22 m/s
Flow uniformity Less than +1%
Turbulence intensity Less than 1%
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Fig. 4. Micro weighing results of wind tunnel test.
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Table 3. Weather phenomena during measurement period.
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2019-11-24 Rainfall, Fog
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Fig. 5. Weather data of frost day (continued).

452

Time of date

Protected Horticulture and Plant Factory, Vol. 29, No. 4, 2020



25
Control {11.25.1200-11.26.0600)
—_ Experimental (11.25.1200~11.26.0600)
) 20
S
e
215
=
-t
10
-¥]
j=h
g s
W
i

-5

12:00 16:00 20:00 0:00 4:00
Time of date
25
Control (11.28.1200~11.29.0600)
—_ — Experimental (11.28.1200-11.29.0600)
[S)1]
5]
o
£ s
=
-
) s
& ‘MJ \0\
g s
) My :
H
0 ::::::1::::F“¥~M
-5
12:00 16:00 20:00 0:00 4:00
Time of date
25
Control (11.29.1200-11.30.0600)
— Experimental (11.29.1200~11.30.0600)
Q20
2]
R
s
=
-t
)
w
= W_\L
g s
)
o
0 ——+—+—+—+—+—F+—+ P +—+—+—+—
5
12:00 16:00 20:00 0:00 4:00

Time of date
(a) Temperature

Fig. 5. Weather data of frost day.
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Fig. 6. Variations of frost weight.
Table 4. Reduction ratio of frost around the control and experimental.
Date Mean wind speed . Mean .wmd speed Mean weight Mear{ weight in Reduction ratio
at control (m/s) in experimental (n/s) at control (g) experimental (g)
2019-11-21 1.37 0.01 4.17 2.06 49.3% (Frost)
2019-11-22 1.07 0.01 1.24 0.90 72.5%
2019-11-23 1.17 0 4.62 2.70 58.5%
2019-11-24 1.05 0.02 1.96 1.36 69.7%
2019-11-25 2.06 0.71 10.57 8.24 78.0%
2019-11-26 1.31 0.11 5.79 2.14 36.9% (Frost)
2019-11-27 0.59 0 - - -
2019-11-28 1.1 0.01 5.81 3.25 56.0% (Frost)
2019-11-29 0.9 0.04 10.37 6.12 59.0% (Frost)
2019-11-30 1.23 0.36 5.30 3.13 59.1% (Frost)
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