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Researches on the Change in the Microclimate within
the Vinyl Houses according to the Vinyl House Types

II. Changes in the Microclimate within the Different Type
Vinyl Houses under the Horticultural Purpose Facilities
Covering the Same Floor Space

Susumu Fukucawa and Masami MATSUURA
Experiment Farm, Faculty of Agriculture

Abstract : For the purpose of finding the differences in the microclimate within the different
type vinyl houses under the hoticultural purpose facilities covering the same floor space, the tests of
the air temperature, ground temperature, humidity and light intensity within the five different type
vinyl houses were conducted in January-February months in 1969 and 1970. The test results are
summarized as follows: ’

(1) In the cases of the vinyl houses higher in the heat retaining ratio (“Floor space of the hor-
ticultural purpose facilities” : “Total area covered with vinyl film”), an average of the air temperatures
recorded at several stations within the respective vinyl houses stood at higher temperature by around
0.6°C to 2.5°C in the night and at higher temperature by around 2.8°C to 4. 7°C in the daytime.
Even in the cases of vinyl houses higher in the heat retaining ratio, when their frontages were
narrow, they were lower in the heat retaining efficiency because of the cold coming from the sides
of the sides of the vinyl houses. )

{2) As to the ground temperature, the tendency similar to that found in the air temperature was
observed, i.e., the ground temperature in the vinyl houses higher in the heat retaining ratio stood
at higher temperature by around 1.1°C in the night and at higher temperature by around 2.0°C in
the daytime. . _

(3) As to the humidity, the tendency opposite to that found in the air temperature was observed.

(4) Light intensity in the vinyl houses was closely related to the height of their ridges. The light
intensity in the vinyl houses lower in the height of their ridges was stronger by around 3.1 Klux.

(5) Viewed from the test results seen in Reports 1 and 2, it is desirable to design so that the
heat retaining ratio may become higher, the available vinyl houses may have wider frontages, and
their inside measurement may be minimized; and at the same time, it is a matter of prime necessity
to give full consideration so that the height-of the ridges of the available facilities may become
lower as far as possible and their floor space may be expanded widely as far as possible, taking
due consideration of the crop items, cultural patterns, areal features and the available materials.
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Fig. 1. Drawing to show vinyl house types.
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Fig. 2. Map to show the thermometric statfons.
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Table 1. Thermometric table 19:00—22:00 O'uitu.door air temperature 5.8°C

. o The mean Ground
House Station o} w E N-. =8« temperatug% temperatugec::
U 64 51 52 63 . 49
(€)) S e 5.8 10.5
L 6.4 5.8 5.3 6.5 5.0
U 6.3 6.6 5.4 6.6 5.0 -
® ) 6.1 10. 6
L 7.0 6.7 5.6 6.7, 5.1
U 6.3 6.7 6.4 63 6.4 :
® S 6.4 1.0
L 6.3 6.7 6.2 6.4 - 6.4
U 6.1 6.9 6.1 7.0 6,0
@ . . 6.5 1.2
L 6.4 6.9 6.1 1L 89
U 3.9 3.6 4.1 41 . 3.9
® T 4.0 9.0
L 4.1 3.6 5.1 4.2 4.0 - .
Table 2. Thermometric table 5.30—1.30 Out door"air temperature 1.6°C
S The mean Ground
House Station C w E : N S temperatugec temperatugeC
U 24 20 ol8 23 L4
@ g 1.8 8.5
L 2.0 1.8 1.4 2.1 1.2
U 2.6 2.2 1.8 2.6 1.2
@ : 1.9 9.0
L 22 20 L4 21 L2 '
U 2.1 2.4 2.3 2.5 2.3
® ‘ 2.3 9.5
L 2.4 2.1 2.2 2.1 2.0
U 3.2 2.8 2.5 30 7 2.0
® N . 2.4 10. 1
L 22 24 21 24 Ls
U 0.6 0.4 0.3 0.4 - 0.2
® , 0.3 8.0
L 0.4 0.2 0.2 0.2 0.1
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Table 3. Thermometric table 9:00 Out door air temperaturel2. 5°C
Out door light intensity 27 KLUX

. The mean Ground Humidity| Light
House | Station C w E N S temperature | temperature intensity
°C °C KLUX
U 19.4 20.8 20.9 18.8 21.3 .
@ 20.2 10.3 58.0 19.0
L 19.0 20.3 21.4 187 2L.3
U 19.9 19.7 19.7 2.0 21.8 :
® 20.3 10. 5 46.0 21.0
L 20.4 19.3 19.2 20.7 21.4
U 22.0 213 20.4 21.5 20.6
® 210 11.0 51.0 21.2
L 21.8 20.8 20.4 21.3 20.2
U 23.2 22,6 22.8 22.7 22.1
@ 22.6 11.§ 55.0 21.5
L 23.0 22.4 22.5 22.7 22.0
20.5 19.9° 20.0 21.0 18.6
® -19.8 10.0 70.0 18.0
L 20.6 19.6 19.8 20.9 17.3
. Table 4. Thermometric table 12:00 Out door air temperature 13.5°C
Out door light intensity 30.3 KLUX
The mean Ground Humidity| Light
House | Station C w E N S temperature | temperature Intensity
°C °C % KLUX
U 28.9 32.1 33.2 3.0 32.2 )
@ 30.6 15.9 66. 0 25.0
L 28.2 29.7 30.8 28.9 30.9
) 31.2 314 3L.7 3.6 30.5 .
® _ 31.0 16.0 75.0 26.0
L 30.5 3.2 3.1 3L5 29.5 .
U .33.6 32.1 30.9 3.1 3L.8
® ) 31 17.8 63.0 27.0
: L 33.2 27.2 299 30.1 31.3
) 32.3 32.0 30.4 32.1 33.4 :
@ 3.0 18.5 50.0 28.5
L 315 32.5 29.5 32.0 32.9
28.3 27.1 27.5 29.8 28.0
® 27.3 15.8 52.0 24.0
L 26.1 26.0 25.6 28.6 26.1
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Table.5. Thermometric table 15:00 Out door air temperature 12.3°C
Out door light intensity 26.3 KLUX .

The mean. | Ground Humidity| Light
House | Station C %4 E N S temperature | temperature intensity
o °C °C % KLUX
U 28.1 30.2 32.7 29.2 33.4 .
® 30.5 - 19.1 67.0 21. 0
L 27.6 30.1 32.8 28.0 33.1
18] 28.5 36.0 29.0 34.5 28.4 . )
®. A 3.1 200 - 72,0 215
L 28.0 36.1 28.7 34.3 27.5
U 33.3 32.6 30.5 30.1 32.8
® 3T 20.8 69.5 217
L 32.8 32.4 30.2 29.8 32.5
U 32.2 34.9 33.0 32.9 335 )
@ 33.0 21.0 64.0 21.8
L 316 34.5 32.5 323 32.5
28.2 29.8 28.0 3L.2 26.2
® . 28.5 19.0 76.0 20. 4
L 279 29.1 27.7 31.3 25.6

Table 6. - Various basic data for vinyl houses

Houses - ® ® . ® @ ®
Floor spce of horticultural m? 648 ' 648  6.48 648  6.48
Area covered with vinyl film m? 23.89 - 19.79  18.49 1579  23.52
Heat retaining ratio % 0.270  0.327  0.351  0.410  0.276
Height of ridge . m L7 1.54 1.27 1. 02 1.135
Height of side post m L5 .10 10 0.75 1.0
Frontage m L8 3.28 1.8 1.8 0.9
 Depth ‘ m 3.6 1975 3.6 36 12
Inside measurement - m? 10.695  8.248  7.355  5.735  6.917
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