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(Division of Agricultural Infrastructure Development and Conservation)

In this paper, environmental controlled electronic measurement system with air conditioner
was made as a trial and the response of the air temperature in the growth chamber to step
input of setting temperature by the air conditioner was investigated for developing the cheap
and simple system. From the experimental results, it was obtained as follows :

1. From 5°C to 10°C difference among the air temperatures in the growth chamber was tem-
porarily recognized when the air was not stirred.

2. The response of the air temperature was similar to first order lag system when cooling
was driven, and it swung at the setting temperature like high order lag system when heating
was driven.

3. The temperature of the air from the air conditioner was lower than the setting value when
cooling was driven and higher than that when heating was driven.

4. The following of the air temperature to the setting value was difficult when a setting peri-
odic time was less than 10 minutes.
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Fig. 1 Blockdiagram of environmental controlled electronic measurement system.

L, BEREAmIC 2 BIENA. AR CREEL BHOLOE2F v v /-1, EHE:F v
IN—= 2 LR,

FTIL7 I 2EETAEODERIE, THOTVLF LI AN LTI L —%F 2 F
7L, TT7TAVIIREDOVEI VDAL v F2BERMIIDIEZ S 2 L12L > TRELR,
BETHE, E&HE, RUBEDESTEEE L. Fy yA—RNIZIZASE, &REE, &
HRE, RUEBBHFHETES2 L 4 2%EL, TORAEBETIuswLF T LIYR
CADEBEKEZBEL T 16 Cy PEFULEBERIO/S— Y F LI Y Ea—FIZAALE. 25
DA, WTRESSLAL V-T2 4 ZEN L THT-7~ ADEBRBIZIZISE y ME
RICEERITEBEER] 25us DELEOEHAWA. /2, THFu /<L F 7L 728 F vV &
VDT FUTEBEE3DDTVINERTTHNIRIONI LD :HbHETIEAVE.

$72, ZOYVATLRRGE Y FEOEEL v, RUE@GANS A T E L BHTHET
»5.

Table 1

Specification of air conditioner
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2. BHEESY

Power supply (V)

100 (Single phase)

Frequency (Hz)

50 or 60

Cooling ability (keal) 2800

Heating ability (keal) 3800

Electric power {cooling) (kW) 1.185

Electric power (heating) (kW)  1.600

Indoor unit size (mm) 365X 815 X156°
Outdoor unit size (mm) 520 X820 X280
Indoor unit weight (kg) 10

Outdoor unit weight (kg) 43
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Fig. 2 Relationship between output voltage and A-D converted
value (pyrheliometer).
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Fig. 3 Relationship between temperature and A-D converted
value (thermo-sensor).
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Fig. 4 Relationship between temperature and A-D converted
value (infrared thermo-sensor).
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Table 2 Experimental condition

Drive Cooling Heating
SICEfXE, 7Yy IEERIE60s & L Setting 16-17 31-32
AERHARIE 5 A25H 2 5 9 A30H O HH & U4 temperature 16-21 97-32
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Fig. 5 Position of thermo-sensors.
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Fig. 6 Each temperature in the growth chamber (16 —26°C, 20 min).
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Fig. 7 Each temperature in the growth chamber (16 —21°C, 10 min).
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Fig. 8 Each temperature in the growth chamber (16 —17°C, 2 min).
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Fig. 9 [Each temperature in the growth chamber (22—32°C, 20 min).
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