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Summary

Thermal phenomena of atmosphere near the
ground are affected considerably by the other
meteorological factors. However, we have a very
great difficulty to make clear the relations between
the thermal phenomena of atmosphere and the
other meteorologilcal factors.

[f we can show those thermal phenomena in a

wind tunnel as a model, it would be very easy to
analyze the thermal phenomena of atmosphere.

This paper describes the model experiments of
thermal phenomena of atmosphere near the ground
and the applications of those results to agricul-
ture.

1. Influence of shelter-hedge on vertical profile
of air temperature

In order to make clear the influence of shelter-
hedge upon thermal condition of cultivated fields,
measurements of wind and temperature profiles
were made in the lee of model windbreakes. Ex-
reriments were made in a wind tunnel and on a
cultivated field. The results obtained are sum-
marized as follows:

(1) The similitude bettween phenomena ob-
served in the wind tunnel and field experiments
was examind by the following relations proposed
by INOUE (1959) and NEMOTO (1961, 1967) for wind
profile in the surface air layer.

Iy Zowr Ux < L,)/‘)%

Ly = Zyn Ux "\ Lx

Relationships among wind speed, roughness and
height of shelterhedge used in the experiments
satisfied approximately the relations mentions
above, indicating that the results obtained in wind
tunnel experiments may be applicable to field
conditions.

(2) The vertical distribution of air temperature
in the lee of the shelter-hedge (closeness 100%) is
not very affected by thermal stratification of air
flow. However, the distribution pattern of air
temperature in the lee of the shelter-hedge (close-
ness 100%) changed considerably by wind speed,
Especially, the temperature profiles observed in
field experiments was much affected by wind speed.

(3) The temperature rising effect of shelter-
hedge was studied in relation to the closeness of
shelter-hedge in the wind tunnel. The model
shelter-hedge with closeness of 100, 60 and 30%
were set in the wind tunnel and temperature pro-
files in the lee of these shelter-hedges were meas-
ured by using thermocouples. Two-dimensional
distributions of air temperature indicate that the
temperature rising effect is highest in the lee of
shelter-hedge with closeness of 60%.

2. Sensible heat transfer from outer surface
of greenhouse

The sensible heat transfer coefficients were mea-
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sured at the outer surfaces of two vinyl houses,
one in wind tunnel the other in open field, respec-
tively. The similarity of heat transfer between a
model and an actual vinyl house was discussed
theoretically.

(1) The similarity law for heat transfer was
found to be somewhat different from those ob-
tained for model experiments of wind regime
behined wind-shelter. The discrepancy in heat
transfer coefficients obtained respectively from the
mode] and the actual vinyl houses increased as
the ratio La/Lxy (where Ly and Ly are the repre-
sentative scales of model and actual houses
respectively) increased.

(2) Under conditions that the similarity law for
wind regime was applied into model experiments
and that the scale of vinyl houses is in the range
used here, the sensible heat transfer coefficients
obtained from both the experiments are in good
agreement with each other. The results indicate
that the value of heat transfer coefficient obtained
from model experiments in a wind tunnel may be
applicable to analysis the heat transfer of vinyl
houses.

(3) The heat transfer coefficient at the outer
surface of vinly houses is remarkably influenced
by the surface portion in relation to wind. The
heat transfer coefficient is for the windward sur-
face portion than the leeward. Especially, the
heat transfer coefficient was the highest at the
front surface portion of roof.

3. Effects of shelter-hedge to sensible heat trans-
fer from the outer surface of greehouse

To make celar the influence of a shelter-hedge
on the sensible heat transfer from the surface of

a greenhouse, experiments were carried out in

field and in a wind tunnel, respectively.

Similarity problem between field measurement
and model test was examined by using the data
of heat transfer at the outer surface of green-
hoses, which were protected from wind by the
shelter-hedge.

The effects of shelter-hedge on sensible heat
transfer from the greenhouse were studied more
minutely by using a model house in the wind
tunnel. The results obtained are summarized as
follows :

(1) The ratio hglhy (where hr and hp denote re-
spectively the averge heat transfer coefficients for
greenhouse with and without the shelter-hedge)
decreased firstly with wind speed, reached the
minimum at wind speed of 2 m/sec, increased sec-
ondary with wind speed and became nearly con-
stant in the range over 8 m/sec.

(2) The experiments were carried under condi-
tions that £=1.0C, Un3.6=3.7 and 12.8 m/sec and
CL=60 and 50% (where x denotes the distance
between the greenhouse and shelter-hedge, C the
height of greenhouse, Uws.s the wind speed and
CL the closeness of shelter-hedge) to find out the
influence of height of shelter-hedge upon the heat
transfer from the greenhouse. Experimental re-
sults indicate that the shelter-hedge higher than
that of greenhouse is more effective from the
standpoint of greenhouse heating.

(3) The influence of shelter-hedge on the heat
transfer from the green house was found to change
with the distance between the greenhouse and the
shelter-hedge. These relations were approximated
by concave curves. The minimum value of ratio
hxfhg was found in the range from z=20H to
x=3.0 H.



