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Fig. 2 Schematic diagram of the controller
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Fig. 4 Deviation in flow rate from an  Fig. 5 Regression curve of the stock
average flow rate when 8 solenoid solution discharge with respect to
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312. % FI=HZAY ¥ FFd ©E W7 AY

B8 AFHZ EAHL AMEAIZLe] Ao wel EEFo] WslElE Aot ¥
i FFEATY ESFo] Ao wet W= E A st A8 A%y
Z 2het 8 FEEgel did WrA v aAgE AAEH v

AlEE fstd 19 2A8S 9 13 ZAA B ABozRE 284208 AR
o 13 ZAe F 339 FFY FFoE olFoAy, 1d F¢ 5¥ wiRlo FFIE
Aoz 7HAsAE. 13 ZAALL 102 FF Y FF, 50233 FAo HFAHL 33 9
Hato] 3 38 Ak 285E ALE AAFAT. I¥ 6L /e TFY FIxER
219t 2742 AL dF 15709 F¢Y] wvHE FEIF did HTFEAHANE ERE
Hetd Rolth. JidE FFY TIXFAAE & 04%H T Hd AXRE Holy
Hanna$} Blue White A ZFH I = Z}Z} 43%, 4.4%9 Hu HAE Holn it} 157}]%
o ANgAA JidE FFY FIZAZAY My FEIHF AT WFEHol e
gt

Siock schion contral devios Hare Eun Wit
8 5 5
4 a 4
3 3 3
2 2 2
z, LA L
s r § 5
z0 g — — % °1 80
EE 2 4 6 8 0 12 1 3 é_‘ 2 4 [} 8 10 12 14
a []
£ € 2
3 it 8 . 3
. Max. deviation 0.4% “ Mx. dbiation 4.3% “ M. cvidlion 4.4%
E s 3
Tirre (marth) Tirre (rrortn} Tie {rorth)

Fig. 6 Results of durability test against repeated operation for each devices
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Deviation (%

Table 1 Deviation in amount of inflow water based on float-type level transmitter

Target inflow water 150 ¢ 160 £ 170 ¢
Replication 18] | 28] | 33 | 13 | 23] | 33 | 13 | 23 | 33
Flow rate (£/s) |[2.301 |2.301 2249|2302 |2.353 | 2.251 | 2.250 | 2.198 | 2.250
Measurements( £ ) | 1459|1494 | 1494 | 159.3 | 157.3 | 161.6 | 171.0 | 171.0 | 171.0
Deviation(%) -2.73(-0.40|-040 | -044 -0.17] 1.00 | 059 | 0.59 | 0.59
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Fig. 9 Changes in EC and water volume in tank for
supplying 410 ¢ (Yamasaki for tomato)
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Table 2 Comparison between element concentrations of nutrient-solution
compounded in laboratory and element ones of nutrient-solution compounded
by developed system

NOs PO.*

In laboratory (ppm) 750.98 92.97
Replication 1 2 3 Avg. 1 2 3 Avg.

By system (ppm) | 727.39 |734.93|73755|733.291 88.69 | 87.04 | 88.81 | 88.18
Deviation (%) -314 | -213 | -1.79 | -236 | -46 | -6.3 | -447 | -5.15
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Fig.10  Front view of the  automatic Fig. 11 Side view of the automatic

nutrient-solution mixing and  supplying nutrient-solution  mixing  and
system developed supplying system developed
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