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CONTROL AND MANAGEMENT OF RADIATION
ENVIRONMENT IN GREENHOUSES

Yuan Shen

Associate Professor

Department of Soil Science, National Chung-Hsing University

ABSTRACT

Incident solar radiation on earth can be divided into three regions, ultra-violet (300—400
nm), visible (400—700 nm) and near-infrared (700—3000 nm); and the energy contained
are 3%, 44%, and 53%, respectively. Although energy in the visible region can be used by
photosynthesis, radiant energy in the other two regions can only be converted into heat
and then raise temperature in greenhouses. Therefore, to reduce as much near-infrared as
possible and adjust the amount of visible light based on crop needs is the first goal in control-
ing and managing the radiation environment in greenhouses. The heat in the greenhouse will
radiate outwardly in the form of longwave radiation (3—100 um). Thus, the second goal is
to let longwave radiation to be released as much as possible.

Optical properties of commonly used covering materials, glass, PE and PVC films, are
compared with an ideal covering material and found to be unsatisfied. Discussions about
how to reduce incident near-infrared have been given and materials that selectively absorb
or reflect near-infrared, such as CO,, have also been pointed out. However, researchs on

developing practical techniques and suitable materials are still needed.
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Fig. 1. Construction and Functional Diagram of the Computer-controlled Green-
house in Department of Horticulture, National Taiwan University.
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Fig. 2. Schematic Diagram of a Greenhouse Crop Production System
(redrawn after Kozai, 1988)
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THE SURVEY OF THE AUTOMATED GREENHOUSE SYSTEM

Tsu-liang Chang

Associate Professor
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ABSTRACT

The protected horticulture has become an important aspect of the horticultural practice
in Taiwan during the last few years. This new horticultural practice relies not only on a
protecting structure (greenhouse, plastic house, tunnel. . . ) but also on the proper control
of the environment inside the structure. In passive protected cultivation, the structure,
coverings, facilities are designed to minimize the initial and running cost, as well as maximize
the use of natural energy and resources. On the other hand, the active control consumes
quite a bit of artificial energy and resources. It is generally realized that the active control
can get rather good performance of protected horticulture both in quality and quantity.
However, the man labor and other artificial energy required for active control normally
decreased the economic profit in protected horticulture. Therefore, trying to use automated
and computerized control to save the energy and labor cost has become an important
research area in this field. The technology required for this task has basically already avail-
able in Taiwan, nevertheless, the horticultural production requirements differ from the
industry control in two areas: 1) The speed and precision are not as strict as industrial
control. 2) Factors involved are more complicated than industrial control. It is, therefore,
necessary for us to study this complicated controlling system from a functional perspectives
in order to decide the basic requirements of automated system. v

As the information science and related industry advanced progressively, the future

agriculture production system will be greatly modified. The grower will have various means
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to access the market demand, sales information and pricing within minimum time frame
therefore their risks of economical loss will be minimized. Through the channel of grower’s
association, weather forecasting and market forecasting, sales and production are well regulat-
ed. The key that links the whole system is the establishment of entire information network.
At present, both the information needed for environmental control which fit the crop growth
model and individual controllers have not yet been systematized. The database or knowledge
base required for this task can be established through the understanding of growth pattern
within the controlled environment. The basic premises of proposed controlling system are
reliable, stable, energy saving, easy to operate, easy to maintain and relatively inexpensive.
In terms of operation, the basic requirements are less labor, higher efficiency, comfort and
safety.

An example of the automated greenhouse located in Department of Horticulture,
National Taiwan University was given her to illustrate some key points to design an automat-
ed greenhouse. The purpose of this study is upgrading our protected horticulture to the level

of developed countries.

B ERMERBEEGRE  65~75(1989) 65

E * *
RS EERR
m B

ERNEZEYRENE - LIEERRE - AR ALRRIMES - 558
BENE > mBEREUHEEY - AALE2ERALTE  BEYEEREED T
FEE > HEREEREERFEZ— o BN EYE ~ L2 ~ £V R HE
T RBEFERE - DREMERBRM » kO RESERE » #HEHK
BRIETE BB LEE -

EYORRE > YA ERRE - FHERBENENYERE - &Ry
B S LR R EAEYE - T BB E RBRER - RHERANY
RFAD - BB RERMEK S RIRIBAGR o 3R B E I REENE 1
B DR RS E TR F R - SRR B AN E o

- > ﬁﬁ =]

THEREENESERL —  HATBEREEYEENE  REFURERNERREY
o EUIBIIEIR ~ k5 ~ §F - MEEEHERASWE L | WM ASED 8 T REREY
IBARI% - EERNEHLEE A MRS R AW E A (EY ) o BIEERI/KIR AR - AR EBERR
BEERK  RERIEREEESNEE  BIREFYHERRRREE  AMHERE
B iR 0 RtIEA S R -

MR RRIZ R - EERMEMAER  SIEMEERTEEERED o (FY EEINERE
H > BEAERERWMES  EERH T sBNBIRESERABRIE  ZREERRET K
BIEY > RIS BEER > THURAERE - TEE A LRSS ERINE #
P HERE DA B PRI R ARERE (2o oo o), IRAB SRR T o LERBREFUEMNAE
2 ERELBRMERAE B RIS EY - ARERBRETAMARBEERAZR ' ot
B2 RSN R/ o R KRN EEECEA - MEALAMNMKE - BX LARATHEHR
LERE - PINEMRISEERELERS  DERECRZTLER - MFNIREAAEESE A
ANLHEYWNE - EERAMATHARE - RHEMNMEEMESNST - R RSEEER
MR RISRIENE » XARRRERME » BEEEERR - WU AR RARERRENE

(16)

EHMEATNMENERE o ALARBENEFEEHRRE  BERAEREFRRIBHILT
* BN P EUA R B R






