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

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

Susumu Fukucawa and Masami MATSUURA
. ' Experiment Farm, Faculty of Agriculture

Abstract : In order to find out the optimum spacing between the two vinyl film covers
fitted to the vinyl houses, the the tests of the air temperature, ground temperature and
light intensity within the five vinyl houses (one single-covered vinyl house and four
double-covered ones) were conducted in January-February months, 1971, following the
tests given in Report 3. The test results are summarized as follows:

. {1. An average of the air temperatures recorded at several stations within the five diffe-
rent type vinyl houses stood at higher temperature in the following order:

®'>@>®" >0>0 s

The difference between the air temperatures in the double-covered vinyl houses: @’ and
®stood at a level of 1.8°C to 3.3°C in the night and at a level of 0.7°C in the daytime,
while quite a slight difference was observed in the air temperatures among the three
double-covered vinyl houses: ®’, @ and ®".

The temperature-fall in the single-covered. vinyl house the sides of which were protected
‘with straw was moderate; while the temperature-fall in the double-covered vinyl house
not protected with straw mats was rapid.

(2. As to the ground temperature, the tendency similar to that found in the air tempera-
ture was observed.

(3). In the case of the light intensity, the smaller in the space between the two vinyl
covers, the stronger in the light intensiy.

(4). Viewed from the test results givenin Reports 3 and 4, the air temperature is likely
to be raised a little more when the space between the two vinyl film covers is fixed at
around 10 cm to 30 cm rather than to fix it at 5§ cm.
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Fig. 1. Drawing to show vinyl house types.
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Fig. 2. Map to show the thermometric stations.
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Table 1. Thermometric table 6 : 00 Out door air temperature — 1.4°C
Station The mean Ground
C W E N S . | temperature temperature
House ) _ °c ° %
® 0.8 0.2 0.3 0.6 0.1 0.4 9.1
®’ 2.7 2.0 2.1 ‘24 1.8 2.2 1.5
@” 2.6 .« L.8 2.0 . 23 1.4 2.0 1.0
= () 3.1 1.9 2.0 2.4 1.4 2.1 11.3
® 2.3 1.4 1.5 1.8 i.1 1.6 10.6
Table 2. Thermometric table 20 : 00 Out door air temperature -1.0°C
\Station c W E N S : The mean Ground
temperature temperature
House T~ : - °C : ° P °C
] L9 0.8 1.1 L4 0.4 L1 12.0
®@ 4.9 4.1 4.4 4.6 3.9 4.4 15.0 .
®@" 4.5 3.6 3.8 4.3 3.5 3.9 14.5
@, 5.0 4.0 4.3 4.5 4.0 4.3 14.8
® 4.3 2.7 33 3.8 2.3 3.3 14.0
Table 3 Thermometric table 9 : 00 Out door air temprature 3.5°C
. Station| . The mean Ground
; C w - E N S temperature temperature
House . °C ° °C
® 6.0 4.17 5.2 5.6 4.1 5.1 7.0
®@ 8.5 1.5 1.9 8.1 7.1 7.8 1.1
®° 8.7 7.4 7.9 8.0 1.0 7.8 1.0
& 8.5 7.8 8.0 8.4 7.4 8.0 11.8
® 8.0 6.5 6.9 7.1 6.0 6.9 10. 2
Table 4. Thermometric table 12 : 00 Out door air temperature 4. 9°C'
Station . The mean Ground
C W E N S temperature temperature
House - °C ° °C
©® 13.0 1.7 1.9 12: 4 10. 6 12.0 9.3
@’ 18.5 15.8 16.3 18. 1 15.1 16. 8 14.-6
®@” 18.0 16.7 16.9 17.4 16.1 17.0 13.5
& 18.2 17.2 17. 4 17.17 16. 4 17. 4 13.9
® 16. 8 15. 8 15. 6 16. 1 15.0 - 16.0 11.8
) Table 5. Thermometric table 15: 00 Out door air temperature 6.4°C
Station The mean Ground
: C w E N S temperature temperature
House ‘ . °C °C . C
' ® 14.5 12:8 12. 6 13.1 1.3 12.9 11.5
@®’ 19.3 18.5 17.5 18. 7 17.0 18.2 5.3
®@” 19.6 18.3 17.5 19.2 17.0 18.3 15.5
@ - 19.6 . 18.5 8.1 19.0 17.17 18.6 15.8
® 17.0 18.3 16. 3 14.5
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KENT B >O>B >O>O LE5Hobhi, B >O0EI208IC 3.3°C - 6Bic 1.8°C,
BHOFHT 4.3%c LENE->ED LTS, @' >ODER0MIC 1.1°C - 6B iC 0.6°CE 15 -
THFOFHT 0.7°C EEFEMNEC LT VB, @ @O OERLTHTIAD 3 MO
FEHLE@ERE T 5 &, 20812 0.9°C 6B 0.5°C &7 Tl B, COLSIKTEEY ORIBRD
NECOBEPD 3D AT ZEDERY THEC L, MEED S EA BB L TEA~K#T
5L ERBIYNE W EARDBERTORELZTEL, MO = —LEED»LDREH~DHK
BMNKRELIEBIDTHBEELIONS, :
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Table 6. Light intensity table  (Klux)

T House

~
Time f;r\\ © o’ i @ ® l(l?slgtdic)n?;nsjty
thermometry .
9: 00 255 223 2.9 205 2.8 29.5
121 00 2600 . 230 22.5 21.0 2.0 0.5
15 2 00 2.5 2.5 L5 23.3 . 223 29.0

REICOWTHSBE Table 6 DEb0T, —ERIBHMEOEEBEINS (S, REBORAET
32415 30.5 Klux T, @2 21.0 Klux « —ED@ i 26.0 Klux 745 > T3, T 745h 5K
DUELS 1S B IR ENRRDOBRSKRE 5D, BEIWNS B -7 bDEZZ N5,

Table 7. Thermometric table

T House .
Time m\ ©® @’ ®@” @ ®
thermometry ~— o

No cover
straw mats 6.3 8.6 - 8.2 8.7 8.0
20:00—20:30

Cover
straw mats 6.3 7.4 7.3 7.4 6.7
21:00—21:30

Cove .
strav»?vmrats 2:6 4.4 3.8 4.3 3.4
6-:00

DERIEATH, —E THONTREEDLIRERNSIDICOVTEEE L, 208
Rid Table 7 DEHBOT, 3ENFELALOQEIEDFELBOERDID Y X EDRBA BT
5L, AELTELLBVWKRTREO>OLE-TENER 1.7°C T, @>O iF 2.4°CL E£p40¢
BARELE -TWVE, 3EDPFELRIETEIO<KO 3, 0.4°C- @>® 2 1.1°C & E N
Vo ELTIENTELLEVEERE, BRI T5LTRBEECDLALO EBHONY XE R,
BTBL@F3.7°C ToT3, BrONAYRBIhLDDLARELT, @24.2°C- B - ®
34.4°C-®iF 4.6°C T-Tl 3, F220M3000 32 A LENED S, 2183090 3 i
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L7 @ZBEOCKRTHELOICEID A Y X 0.9C—1.3CItiE~THD ~ENIATH->Td -
EEOY 4 FILaEMF 2T 52 EICk > TEBMHTHREHRNAE B 5hni, L L2
DaEHIEHETHO (HOBROBTEH 5 &, ®i2 3.7°C FoTV 30RO aTNFE
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