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An Automatic Control System of Wind Velocity Profile in a Simulator

for Analyzing the Plant-Environment System
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Narashino, Chiba 275, Japan
*The National Institute for Environmental Studies, Tsukuba, lbaraki 305, Japan

There is a simulator for analyzing the plant-environment system in the National Institute

for Environmental Studies.

controlled automatically in the simulator but that of wind velocity was not.
other research fields have also been in a similar situation.

This simulator is a wind tunnel with air conditioner, solar
simulator and control unit of soil environment.

Profile of air temperature and humidity are
Wind tunnels in
We have therefore developed an

automatic control system of wind velocity profiles in the simulator, and then examined the

performance of the system and its application.
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: screen
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: humidity profile unit
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: lamp house air conditioner
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Il : soil environment control unit

12 : door
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14 : corner

BROLOBERTH 5.

ZIT, FESE, BASHOBBHELIC OV T
BRET 24T o R, RS O REIERS E 55 & P H B
HIER OICERHIC 2 T % 2 BB 2 T LK
ENTREL B > 12D THET 2,

ARBES I2L—50EERBEED
BEHES X F LDOBE

1. BRBES 2L —70EBE
HRRNY 21— 73, B RIRFEBREE -~

WO @G M@

15: main blower

16 : electric motor

17 : diffuser

18 : main air conditioner
19 : cooling coil

20 : heating coil

21 : humidifier

22 : cover vane

23 : fresh air filter

24 : ventilation blower
25 : ventilation control valve
26 : exhaust air filter
27 : gases supply system

Fig. 1 Configuration of the simulator for analyzing the plant-environment system.
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Fig. 2 Velocity profile unit with automatic control
system.
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( Open - loop control)

]

Wind velocity profile

measurement in the velocity

profile unit

Calculate average of wind value

in the velocity profile unit

T

Fundamental control equation decides

between the average wind value in the velocity

profile unit and transit time for it

relation

A slit in the velocity profile unit moving from

reference point to a point obeying

the fundamental control equation

C Closed-loop control ’

Fig. 3 Block diagram of the open-loop control.
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to be continued

: Measured value
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(D: Wind value of the velocity profile unit attains the
desired value of wind veocity profile.
@ : Compare U, with Up,.

Fig. 4 Block diagram of the Closed-loop control.
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in the velocity profile unit

The transit time for a slit

0 U [m/ s] +

¥ind value 1n the velocity profile unit

Fig. 5 Relation between the wind value in the velocity
profile unit and transit time for a slit.
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Fig. 6 Relation between the wind ratio (U/U.) and
transit time for a slit in the profile unit.
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