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Actuator multiple control method for greenhouse environment control system
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Abstract

In recent years the USN(Ubiquitous Sensor Networks) technology has been applied in the greenhouse in order to control

temperature and humidity automatically. In this paper, we proposed a control algorithm using feedback linearization techniques

based on a mathematical model for temperature and humidity environment. Especially, Control algorithm is presented to the

operation of the ventilator affecting on the temperature and humidity system at the same time. The System has been designed

taking into account the disturbance(External temperature, soil temperature, external humidity, solar radiation and wind). In conclusion,

I will present a way to control multiple actuator through simulations. The proposed control algorithm is validated using the

Matlab / Simulink tools.

Keywords : greenhouse, actuator, control algorithm, matlab simulation
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Fig. 1. Greenhouse environment contro system configuration
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Table 1. Variables and parameters

Symbol | Units Description
Cg J/C |Heat capacity of the greenhouse air
c,,(t) g/m’ |Inside CO, concentration
C;mt(t) g/m’ |Outside CO, concentration
E(t) g/s |Crop transpiration rate
H,(t) g/m’ |Inside humidity

]{out (t) g/m3

Outside humidity

Kheat W/C |Heat transfer coefficient by heater
Kol W/C |Heat transfer coefficient by soil
Kpent J/m*/°C |Heat capacity per unit volume of air
Efon m/s |Wind speed by fan
Kfoq g/s |Rate of water spray
Ky od m’  |Radiation conversion coefficient
Koy W/ Heat transfer coefficient through
wal greenhouse cover
K indow - Area of window — Area of ground
P(t) g/s |Crop photosynthesis
( ) g/s |Fog input
Qh(t) A\ Heat input

Qm2 (t) g/s

CO; input

R(t) g/s |Crop respiration
S.0a(t) | Wim® |Solar radiation
T, (t) Inside temperature
T,.(t Outside temperature
T,,.(t
(

U, t

- Relative fan speed

)
) T |Soil temperature
)
)

Uheat (t

- Relative heat capacity

u

window (t ) -

Relative window opening

< 2 9 QoA Z2A-E u,

3

v, m
Uwind(t) m/s
Vwindow (t ) m/s

éwcnt ( t ) m/s

Volume of greenhouse

Outside wind speed

Natural ventilation flux

Ventilation flux

1. 2 Mo g1ElE

eERE  AdsE A%, A (@R
(7, - T,) ¢ H%ol weh v, $571 AA9)
=T, <0°]
ek,

NE AEA)

we 2 o> oo rr N N

A (132 HE  wu,—bp=08 w9,
Q,=ur—bp2F2, u,~b,<0%

Q, =002 AQe= Aoz Aol

Ath ol & F 20 YrERWITH
E 2. 2k Mo gx2|E
Table 2. Temperature control algorithm
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Table 3. Humidity control algorithm
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Table 4. Temperature and Humidity control algorithm
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Table 5. Coefficients used in the simulation

Symbol ‘Value Units

radiation) 55 XA

Description

C 21108 | J/C

9 Heat Capacity of the Greenhouse Air

kheat 114.8 | W/C | Heat Transfer Coefficient

ki |4.5440 | W/C | Heat Transfer Coefficient

J/m’/

vent | 1290 . Heat Capacity per unit volume of air

k

Kt | 0.04 | m/s | Wind Speed by Fan

kfog 0.1 g/s | Rate of water spray

2

Ky oa 0.5 m Radiation conversion coefficient

«~ | Heat Transfer Coefficient through
Kuar | 1.3721| W/C Greenhouse cover

k

window

0.4 - Area of Window - Area of Ground
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