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Development of a Multipurpose—Oriented Environmental Prediction
Model for Plant Production System

—Construction of the Basic System and its Application—
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Dept. of Agr. Eng., Coll. of Agr. & Life Sciences, Seoul Nat’l Univ., Suwon 441 ~744

Summary

Recently, the characteristic of plant production systems in Korea has been changed with
the strong trends of integration and large scale, using environmental control techniques. To
satisfy this change successfully, first of all, the environmental prediction inside the system
must be preceded. While many environmental prediction models for plant production system
were developed by many persons , each model cannot be applied to the every situation with-
out the perfect understanding of source codes and the technical modification.

The purpose of this study is building the environmental prediction model to predict and
evaluate the environment inside the system numerically, and also developing the multipurpose
program available for practical design. The model consited of the basic system model, the cul-
tivation related model and the environmental control related model. The contents of each
model are as follows: the basic system model is dealing with thermal and light environments,
soil environment and ventilation; the cultivation related model with soil and hydroponic cul-
tures; and the environmental control related model with thermal curtain and heat exchanging
system.

The environmental prediction model was developed using a common simulation program,
PCSMP, so that it could be easily understood and modified by anyone. Finally, the model was
excuted and verified through comparision between simulated and measured results for soil

culture, and both resuits showed good agreements.
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Name Calculation or lnput

— TDD macro | — Dew point

{ Main program ‘L—‘I——{ FRS macro | -+ Saturated humidity ratio

L FRSNL macro | — Irradiation, transmittance

| —_ absorption

—i INTGRL
|

— Differential equation

Cultivation type, Number of curtains
Fact — Control constents, Time
! Greenhouse type, Roof type
Cover area. equation of time

Heat transfer coeff., view factor
RICALC — transpiration resistence,
xoisture diffusion coeff, of soil,
time rate of change in DE.

Fig. 5. Conceptual diagram of the multipurpose

program.
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Fig. 6. System operation procedure in the pro-
gram.
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Table 1. Specifications of instruments used for

40

experiment.
35
Instrument Specification
Lux meter  [Dx—100, 0~2000 LUX, INS 5% —
Solarimeter  |[RL—1, —1.5~1.5kW/ni, ISHIKAWA H / - E
Phyrheliometer [PCM—01, 0~15kW/mi, KADEC é ® / - \\
Heat flux plate [MF 81, 0~3.5 kW/ni, EKO 2 5 s
Thermohy-  |HM 34, —20~60°C, 0~100%, e "o
grometer VAISALA Sy
Anemometer |[V—01—AND, 0~40m/s, IET "
Recorder  {HYBRID 2100, 30points, YOKOKAWA 5 ’ P e 0 ®
Thermocouple |T—type 0.3mm
Fig. 9. Predicted and measured soil temperatures
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35 ;edicted — * _
Controlled
% a0 m 1 l -------- ' —
2 - - \ Uncentrolled |
s ; 35—
g 2 = ~
E 5}
& - 5 %
W}}? n\- é 2 A .
154 k3 /\/\‘
20 .,
10 3 10 15 2 25 "
Time ()
104y — - v — —r x
[} 5 10 15 25

Fig. 8. Predicted and measured air temperatures
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Fig. 10. Controlled air temperature.
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