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A Fundamental Study for the Automatic Control System in
Greenhouse Using Microcomputer(1Il)

— A variation of temperature and humidity by the window
opening ways of the even-Span type house—
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ABSTRACT

The ventilation in greenhouse have been important for such as adjustment of temperature, supplying
of the oxygen, prevention of the overhumidity, density adjustment of CQz, discharge of harmfulness gas,
etc. However, the general ventilation which had been used the quantitative control method in discharge
of a property of air machanism in greenhouse, and caused mainly in waste of the heating energy and
growth obstacle of the vegetable.

Therefore, this study was performed to obtain more scientific ventilation method using by analysis
and measurement of the isothermal lines according to opening of window ventilation in greenhouse,
and the results are summarized as follows.

1

2.

8.

9.

The ventilating amount was more influenced by rather opening amount of window than the venti-
lating time

In window ventilation, the temperature in greenhouse was mostly changed within 5 minutes after
ventilating not regard to the spot of opening, after about 10 minutes temperature became to equili-
brium state under the respective ventilating conditions.

. In opening of the skylight only, isothermal lines were complicated, therefore, a tall vegetable may

be possible to damage by a cold-weather from the lower central part in greenhouse.

. Isothermal lines were a tendency to simply in opening of a side window that may be more effective

ventilation in kinds of the short vegetable.

. In conditions of internal temperature >setting temperature >external temperature, a skylight can

be suitable to open 10~20cm in order to the optimum ventilation in greenhouse.

. In conditions of internal temperature> external temperature>setting temperature, opening of all

the windows or both the side windows that can be suitable in order to obtain the optimum ventila-
tion in greenhouse.

. An effect of ventilation was the most excellent to open of all the windows or both the side windows,

and it were also found orderly excellent to open of the side window and the skylight or the skylight
only, to open of the side window only.

Temperature was varied as the equation of T=Tc+ (To—Tc)e—at, and the ranges of {(a) values
were limited within 0.34~0.68.

A variations of humidity were similar to that of temperature,s.

F8 $°l(Key Words) : % (Greenhouse), A& ©133X] (Automatic control system), ¥7](Venti-
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Fig. 1. The schematic diagram of experimental
apparatus in greenhouse.
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Fig. 2. The temperature measurement posi-
tions for ventilation.
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pulse.
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Fig. 4. The Isothermal lines of opening 60 cm
in skylight after 9 minutes. B
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after 9 minutes.
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Ave.temp.difterence(deg)
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Ave.temp difference(deq.)
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Table 2. Comparison of parameters for obtained theoretical equation according to opening of windows,

20, 40, 60, 80 cm
Y Reg. equation A= T. T, a n r
20 10.600 20 —0.341 17 0911
4% 40 9.370 25 —0433 17 0.840
60 7.667 25 —0.345 17 0.940
80 7.227 38 —0.502 17 0.957
20 14.663 35 —0.591 16 0.930
ks 40 10557 35 ~0.478 16 0.962
=3 60 5.887 25 —0.513 16 0.960
80 6.013 55 —0.624 16 0.967
20 8913 25 —0.407 16 0.964
3= 3 40 6.480 65 —0.837 10 0.975
) T=Tc+(To—Tc)e™
23 60 4370 30 —0413 16 0.977
80 3.697 55 ~0.619 16 0.946
4% 20 6.697 35 —0.486 17 0.950
az 40 3.680 20 —0.490 17 0.921
ax 60 5.347 35 ~-0.509 17 0.982
80 3.700 35 —0.646 17 0.925
2% 20 2.350 40 —0.676 14 0.958
o3 40 844 40 —0.659 14 0.94
an 60 3.460 40 —0.623 14 0.953
80 1.470 40 —0.687 14 0.975

* * T ! Temperature(C), Tc : Final Temp.(), To
a . Parameter, n: Number, r: Reg Coef, t
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: Initial Temp.(C)
: Elapsed time(min).
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