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Development of a Row Spacing System for Plant Factory(1)
- Manufacture and Performance Test of Row Spacing System —
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Fig. 1. Experimental apparatus of the row-spacing control

system
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Fig. 3. Block diagram of the measurement

system for testing the characteristics of
photosensors  and  electromagnetic
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Table 1. Row-spacing distance with growing period.

22z 7V ZA L A ;
texdzdde & 194 Row-spacing distance
HE ule} o] ZE9 2P Growing priod(day) 14 21 28 35
zAFe JaFe HAF 2 Survey spacing (rr(lm) ) 1154 155.4 198.6 245.4
Adjusted spacing (mm 100.0 150.0 200.0 250.0
&0l 2SS DA ot of chain (mm) 1016 | 1524 | 2032 | 2540
Wz z}z} 101.6mm, . : (8ea) (12ea) | (16ea) (20ea)
¥ Pitch of #40 chain @ 12.7 mm
152.4mm, 203.2mm,
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Table 2. Design data for the row-spacing control system

Item

1st stage | 2nd stage | 3rd stage | 4th stage | Total
Increase in leaf length per day(cm) 10 15 20 25 -
Space between plants(cm) 106.0 152.4 203.3 254.0 7157
Length of growing bed(cm) 99.0 152.0 204.0 257.0 712.0
Number of chain(ea) 198 304 408 514 1424
Length of chain(cm) 251.46 386.08 518.16 652.78 1808.48
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Table 3. Speed of conveyer and speed ratio at the growing stages.

Item

1st stagei 2nd stage

I 3rd stage [ 4th stage

No. of driving sprocket teeth 30 28 21
No. of driven sprocket teeth 20 22 27
Speed ratio of shaft 0.667 0.786 1.286
Speed of conveyer{cm/sec) 64 | 9.6 1 123 | 15.8
3 Revolution per minute of motor @ 29rpm,

Revolution per minute of 3rd stage (Driving shaft) : 145 rpm

Pitch circle of conveyer sprocket : 161.9mm
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6.2cm/sec, 224+ 9.3cm/sec, 3G9 A= 12.0cm/sec, 49 A= 15.3cm/secE T &
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eE3 Table 4. Comparison of the velocities of conveyer without load
by growing stages
Hgol 4ojd Al y sromne e

L . N 1st 2nd 3rd 4th
EEL % u AL Iten — stage | stage | stage |

5 Convever design velocity(cm/s 6.4 96 123 158
2 = glo 3
29t Zhol =Bkl b 5 vever velocity without load (cmvs)| 63 | 95 | 122 | 156
g, ZE7 Au|FF2 Conveyer velocity with load
:" . ! o (131.4ke, cm/s) 6.2 9.3 12.0 15.3
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Fg 5. Torgue versus load for the row-spacing control
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Fig. 8. Overview of Variation in raw-spacing between stages
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Fig. 9. Overview of row-spacing at stages
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Table 5. Variation in row-spacing for stages (unit : mm)

1st stage| . .. 2nd stage| . . 3rd stage| . . 4th stage
Stage. conveyer Cémgger conveyer c(t)lrrlr\l;:yger conveyer C(t)l;r\lgyger conveyer
designed space | 1016 100 152.4 152.4 203.2 203.2 254.0
1 0 97 150 153 205 207 248
2 106 93 150 158 203 248
3 104 152 203 260
Actual 4 100 153 204 249
space |5 | 109 156 204 254
between 6 100 149 204 265
nﬂtghbogng 7 97 153 203 254
TOUgh M8 102 150 203 254
9 102 155 206 248
10 101 149 200 251
11 255
Average 102.3 95.0 151.7 155.5 2035 207 253.18
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