Journal of Bio-Environment Control, 13(3):143-148, (2004)

Aol HSE (8 CHEX XISXAEX| T

QIR - 2 8 - O]HM' - och
sk vlo] orlFlE R UAsT, 1548} B

d

o

An Automatic Operating System for Manless Multipurpose
in Greenhouse

Min, Byeong-Ro, Kim, Woong, Lee, Beom-Seon!, and Lee, Dae-Weon*
Dept. of Bio-Mechatronic Engineering, Sungkyunkwan National University, Suwon 440-746, Korea
!Paru Co. Ltd., Sunchon 540-813, Korea

Abstract. The automatic operating system was designed and built to work manless multipurpose in
greenhouse. The system proved to be a reliable system for performing multipurpose functions. Its devel-
opment involved. the integration of moving part, height control part, watering part, ventilation part and
inhalation part. The moving part was able to be moved it on the rail installed in greenhouse, the height
control part controled it up and down by height of the crops, the watering part sprinkled a agricultural
medicines on the crops and the ventilation and the inhalation part ventilated and inhaled different thing
and vermin which were attached on crops. Based on the results of this study the following conclusions
were made: The moving velocity was changed 0.047 — 0.027 m/s by the dial transfer. The velocity within
50 ¢m from center of the entrance was 0.2 m/s. The watering volume of spray increased as the pressure of
spray was high. The difference of spray pressure between 10 kg/cm? and 15 kg/cm?® was 60 ml, but that of
spray pressure between 15 kg/cm?® and 20 kg/cm?® was 20 ml. The average speed of a current of inhalation
was 3.64 m/s and the inhalation flux of inhalation was measured 0.044 m?/s by using glues seed and sty-
rofoam.
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Fig. 1. Flow chart of the manless operating system.

Table 1. Specification of the motor.

Front view Side view

Fig. 2. Drawing of the multipurpose operating system.

Fig. 3. Picture of the multipurpose operating system.
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Fig. 4. The velocity controller of the system.
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Fig. 5. The position of operating an air-curtain for measur-
ing wind velocity.
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Fig. 6. The position of inhalation part.

Fig. 7. The inhaled particles of styrofoam and seed.
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Table 2. The time for measuring velocity at 9 different positions.

Dial scale Measurement of 1 time (s) Measurement of 2 times (s} Mean (s) Mean velocity (m/s)
1 240 236 238 0.021
2 106 106 106 0.047
3 66 66 66 0.076
4 52 51 51.5 0.097
5 40 40 40 0.125
6 33 33 33 0.152
7 28 28 28 0.179
8 25 25 25 0.200
9 22 22 22 0.227
Table 3. Wind velocity at 5 different positions.
Wind Distance between air-curtain 10 cm toward Center 10 cm toward Mean wind
velocity and point (cm) left (m/s) (m/s) right (m/s) velocity (m/s)
10 0.6 10.6 0.5 39
20 0.5 9.5 04 . 3.5
High 30 1.6 8.5 23 4.1
40 4.4 5.9 1.7 4.0
50 4.0 5.0 1.5 35
10 0 10.3 0.5 3.6
20 04 9.4 04 34
Medium 30 1.7 8.0 23 4.0
40 4.3 5.5 1.6 38
50 4.0 5.1 1.5 35
10 0 9.8 04 34
20 04 2.0 04 33
Low 30 1.7 7.8 2.1 33
40 42 5.0 1.5 3.6
50 3.8 4.8 1.5 34
Mean 2.1 7.6 1.2 3.6
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Table 4. The measurement of water flux as to position and pressure of plug tray. (unit : mi)
Pressure (kg/cmz) 10 15 20
Measureme?t‘“‘mce ©m 10 20 30 40 S0 10 20 30 40 50 10 20 30 40 50
1 205 250 240 230 230 265 300 285 275 255 320 300 330 300 290
2 280 250 250 245 240 340 310 310 280 335 290 330 350 340 335
3 140 170 170 170 185 180 230 230 240 250 275 225 250 270 290
4 260 140 250 245 230 325 315 305 295 275 330 330 340 335 310
5 280 275 270 285 250 350 335 330 325 310 365 365 310 380 345
Mean 179 166 188 186 187 224 235 232 226 233 245 241 260 257 255
Table 5. The measurement of water flux as to position and pressure. (unit ; ml)
Pressure (kg/cm?) 10 15 20
Mooz €M 19 20 30 40 S0 10 20 30 40 50 10 20 30 40 50
1 28 16 13 17 15 34 18 19 21 15 35 21 24 23 50
2 33 21 27 30 23 36 28 34 31 28 39 34 39 32 28
3 28 16 23 26 17 31 22 21 24 25 34 27 34 25 29
4 33 20 25 31 23 38 24 31 35 27 41 30 44 35 27
-5 25 16 16 16 13 31 17 18 20 17 36 20 27 24 22
6 27 16 21 20 17 30 21 26 23 17 31 23 29 23 18
7 30 20 24 27 23 35 24 33 32 27 39 29 38 31 27
8 25 16 22 27 17 29 19 32 25 18 31 26 36 24 19
9 29 20 22 22 22 33 27 31 20 25 3 31 38 28 29
10 26 17 20 19 20 29 20 23 22 26 31 24 26 20 25
Mean 264 18.1 223 256 22.0 307 220 27.5 27.1 249 332 261 339 285 299
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Table 6. The inhalation test.

% - oPgAl - olrhl

The position of measurement The spot of measurement (mm) Velocity (m/s) Etc.

A 100 6.4

B 200 6.0

C 300 3.6

D 400 33

E 500 23 Mean velocity
¥ 500 17 Ao
G 700 1.7

H 800 1.6 Inhaled flux
I 900 17 Q=AvV

! 1000 27 Q=0.044 m¥s
K 1100 3.5

L 1200 3.9

M 1300 6.2

N 1400 6.4
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