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Summary

A plastic greenhouse with earth-air heat exchange system was built and used in this experi-
ment and the thermal properties of the plastic greenhouse was investigated under the following
conditions: the plastic greenhouse is 2 m in width and 5 m in length and installed with one layer
polyethylene film curtain in the inside. The pipes for the earth-air heat exchange were laid under
the ground, 6 pipes at the depth of 50 cm and 5 pipes at the depth of 100 cm, at intervals of 30 cm,
respectively.

The lowest night temperature in the plastic house was 5 deg.C in the winter at Saga city, when
the open-air temperature was minus 4 deg.C. The soil temperature at the depth of 10 cm in the
plastic house was maintained at about 9.5 deg.C at 6 a.m. from 1st to 10th of January.

The outside day temperature difference of soil was 16 deg. at ground surface, 3.7 deg. at the
depth of 10 cm and 0.2 deg. at 100 cm under the ground. The inside day temperature difference of
soil was 12.5 deg. at the surface, 4.1 deg at the depth of 10 c¢m, 1.3 deg at 30 cm, 0.9 deg. at 80 cm,
3.5 deg. at 50 cm, and 2.5 deg. at 90 c¢m under the ground.

The temperature difference of soil in the inside and outside of the plastic house was large at
shallow depth of the ground. Consequently, it was considered that the heat loss from the inside to
the outside occurred mainly in shallow (upto 50 c¢m to 60 cm) depth.

The earth-air heat exchange ratio was 30 to 55 percents to the total energy of house heating
at the nights. The earth-air heat exchange ratio was increased with the falling of the outside air

temperature.
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Fig. 1 Shematic diagram of the
experimental greenhouse.
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~air heat exchange system.
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Fig. 5 Day temperature difference in the greenhouse and field
ground (1981. 1. 8)

N ANGERE, FHTIT.TPCORESH o7, #Hi 40emDE 2 O HES/IE 5T
WBDIE, B SOERREC L 26D TH B,

3. 4 F¥ / E—EOBEIIONT

N ARFEE20.5m T, D bR2.5mMSF v S E—EOEETH A, BEOF v DR
BiHgScHE{AREaNS, Fig 6 BHNEORLZZ2 3SHMOF v/ E—EDEEE /7 A
NEEEAREBELEDEFELELDOTH S,

BEO X v/ ©—E880EEE, BEE939. dkcal/mteday 1 A5 H (&F) wHBWTiE, /»
TARGRL D 1UTETHh o725, HE #1895 . dkcal/mi+day D 1 A2 H (BX) BTk
B 3%, HEHE2742.0kcal/mfeday @ 1 B 8 B (RHE) KWBWTHEBRET.IETH- 1.

IDESDIE, Fr/ P—HOFEIER, BEEBIBOTAYARNEEL O »EIELRL2DT,
ZOBMEBEECHHETRETHE L2 5.

3. 5 MRS

Fig. 73, 19814F 2 H4 HOHA8K L, FH 6 BT 2/ 7 ARHMBESIHTH 5.

BB DO S BRI B T 5 7 ANOHBE ST 4 7N LB 5 28I & D E»RTEb LS /-
I, S TEIOHIBIMELS i o T b,

ERBOYABICB T IR, 54 TR ROICERSSE L, KBEATHI 12
SN EERL.

N ARAHIREOE R OITEREL R > TEY, BT ImMETIRL.S LN E o
7o, BB, Y RS QEGRIBITHIRENICITWEROIIP K E O I &85 o 7, RERER D
SHEYI W B DR THE S ZHEBIT 2 &, HET50~60emT&H - 7.



44

P2 BR A B B 62 % (1987)

51 A’A
12N Canop}} temperature \
% ® In the greenhouse A A
O Outside A/ A /\
So; Solar radiation energy / )
15+ (kcal /m+day ) . /
B So=0939.4 A So=1898.4 ® So=2742.0
E &° A &\ e
I X N\
E 10 2 .‘." J \o \.
R e
AN
5 st A oO .0 Al A\ “oe. " O\A A
& aAbbLL O \ ~o o /o’ \ AA—A “ow’
0007 ‘O 00 ~ A
. O,O \O O'OO A\ / \O/O
Ban g
/
0.°
__5 L & 3 A " 3 i >
0 6 12 18 24 0 6 12 18 24 0 6 12 18 24
Jan. 5th Jan. 2th Jan.8th
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