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

Il. Changes in the microclimate within
the double-covered vinyl houses.

Susumu Fukucawa and Masami MATSUURA
Experiment Farm, Faculty of Agriculture

"Abstract : For the purpose of finding the optimum spacing between the two vinyl
film covers fitted to the vinyl houses, the tests of the air temperature, ground tempera-
ture, humidity and light intensity within the three different type vinyl houses lined with
two vinyl film covers at different spaces were conducted in January-February months in.
1970. The test results are summarized as follows::

(1) An average of the air temperatures recorded at several stations within the respective
-double-coverd vinyl houses stood at higher temperature in the following order:

20cm>10cm>5 cm

Namely, the difference between 20cm and 5 cm stood at a level of 1.3°C to -1.8° C in
the night and 1.2°C to 2.2°C in the daytlme, -while only a slight difference was observed
between 20cm and 10cm. :

"~ (2) As to the ground temperature, the tendency similar to that found in the air temperature
was observed.

(3) In the case of humidity, the tendency opp051te to that found in the air temperature
was observed.

4) As to the light intensity, the smaller in the space between the two vmyl film covers;
the stronger in the light intensity.

(5) The air temperature within the space between the two vinyl film covers stood at .
higher temperature in the order: 5 cm>10cm>20cm

(6) Viewed from the above fact, it is deemed more desirable to fix the space between
the two vinyl film covers at 10 cm to 20 c¢cm rather than to fix it at § cm.
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Fig. 1. Drawing to show.vinyl housevtypes.
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Fig. 2. Map to show the thermometric ‘stations.‘
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Table 1. Thermometric table 20100 Out door air temperature 4. 7°C

‘ ’ ‘ . The mean Ground
-House | Station C w E N S temperature | temperature
°C . °C °C
U 6.6 7.0 8.0 7.1 6.7
® _ 7.4 17.2
. L 6.6 7.0 8.0 8.7 7.1
U 10.7 8.7 7.6 8.3 8.2
® 8.9 ©18.5
L 115 9.6 8.5 7.1 8.8 ’
U 10.0 88 - 85 9.0 - . 1.8 '
@ 9.2 17.0
L 115 9.2 8.9 9.9 8.4
Table 2. Thermometric table 6:00 Out door air terriperature 1.0°C
) . | The mean Ground
House| Station C w E N S temperature | temperature
°C °C °C
U 4.2 3.6 4.7 3.7 4.7
® _ ] S 4.6 8.9
L 4.4 4.8 53 5.6 4.9
U 4.9 5.6 5.1 51 53
© o ' . 5.4 9.7
- L 4.9 58 .64 5.4, 5.4 ' ’
6) 6.2 5.4 58 6. 1 5.2
@ 59 8.7
L 6. 4 59 - 6.0 6.4 55

Table 3. Thermometric table 9 : 00 Out door air temperature 13.3°C
Qut door light intensity 30 Klux.

: . C W E N S The mean Ground Humidity| Light
House | Station temperature | temperature intensity
° . °C C°C | % | Klux
U 26.9 24.4 26.7 25.4 23.8 :
® 25.2 19.2 92.0 21.2
L 26.5 23.6 26.3 24.8 23.6
U 29.8 24.8 26.8 26.9 26.4 E
® 26.3 16.2 89.0 20. 6
. L 28.0 23.3 25.6 25.8 25.6
19} 30.9 28.2 28.5 25.1 25.17
@ ) R 26.6 17.2 89.0 20. 2
- L 27.2 252 26.1 24.3 24.8 :
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Table 4. Thermometric table 12 : 00 Qut door air temperature 15.5 °C
Qut door light intensity 30.5 Klux
The mean Gr(;und Humidity} Light
House | Station c w . E N S temperature | temperature intensity
°C - °C - °C |- % Klux
U 35.5 36.2 38.0 352 346 I
® : : 35.0 26.2 81.0 22.1
L 32.5 34.5 36.6 33.6 33.1 -
U 3401 349 34.4 353 34.6 : .
© - 35.0 22.17 71.0 21.3
L 33.4 34.9 356 335 35:0 :
. U 37.9 37.5 37.5 34.6 35.4 .
@ - '36. 2 22.7 76.0 21.0
L 34.4 354 40.3 34.0 35.1 . :
Table 5. Thermometric table 15 : 00 Out door air temperature 13.2 °C
Out door light intensity 24.5 Klux
The ’nie:a_‘n | Ground Humidity' Light
House| Station c w E N N temperature | temperature ‘intensit
°C °C |- °C % | Klux
U 36.3°35.3 37.9 39.2 34.9 o
® 35.0 30. 2 78.0 19.7
L 30.8 32.9 356 33.3 33.4 S
U 40.4 36.0 37.0° 37.7 36.0 T
@ . 36.0 28.7 75.5 19.3
L 33.9 341 354 356 34.0 -
U 39.1 36.4 40.3 37.7 37.3 ) .
@ ) -37.2 3.2 75.0 18.8
L 36.6 358 37.2 359 357 .
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Table 6. Thermometric table within the double- covered 4 mthespace

between the two vinyl film covers fitted to the (B) mnyl houses 20 00
Out door air temperature 3.2 C :

w E N - S ! Themeah
Station House | - B L : . :
D B _°C_ |- temperature °C
® 7.5 1.5 7.6 7.4 7.5
A @ 7.9 7.9 80 1.7 7.9
@ 1.9 80 82 1.8 8.0 .
- ® 5.5 54 58 . o 50 : 54
B ® T 53 5.2 . 5.6 5.1 : 5.3
® 4.9 5.1 5.2 41 : 5.0 ..

Table 7. Thermonietru" tabl wzthzﬁ the double-covered (A) mthesp'ace“
between the two vinyl film covers ﬁtted to the (B) vznyl houses 6:00
Out door air temperature 3.0 C * : .

e . w E N S - " Themean
Station -'|' House - : : :

‘ - °C temperature °C

® 4.0 40 - 40 37 3.9

A ® 4.2 4.5 4.5 4.2 © 43

@® 4.5 4.4 4.5 | 4.2 4.4

\@ 2.3 2.3 2.8 2.2 - 2.4

B @ 2.3 2.6 2723 : 2.5

@ 2.1 - 23 24 2.0 . 2.2
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