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Development of a Low-Cost and Precise Liquid Metering

Device for Automatic Nutrient—Solutioh Control
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ABSTRACT

A low-cost and precise metering device, which is suitable to automatic mixing of
nutrient-solution for hydroponic culture, was developed for small-scale growers. The
metering device was composed of three parts those were supply pumps, metering
cylinders and venturi tube. Those parts were controlled by personal computer with
time-based on/off control method.

To verify the performance of the developed metering device, the relationship between
operating time and discharge was examined and the accuracy of the developed metering
device was compared with commercial metering pumps.

The results of this study are as follows.

1. The correlation coefficient between the flow rate and operating time was 0.9999, and
the linear regression equation computed was y=21.759x, where y is the discharge(g)
and X is the operating time(s).

2. The developed device has greater accuracy than commercial metering pumps in terms
of the full-scale error. Calculated errors for the developed metering device and two
commercial pump were £0.3%, £2.45% and *1.38% respectively.

3. Above results show developed metering device is a useful tool for nutrient-solution

control system.
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Fig. 1 Block diagram of the automatic
nutrient-solution control system.
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Table 1 Specifications of the supply

pump.
Specifications Supply pump
Manufacturer KUMIL
Size 200X 100X 150 mm
Material Polypropylene
Weight 3kg
Power 110/220 V; 50/60 Hz Fig. 2 View of the supply pumps.
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Fig. 8 Regression curve of the metering Fig. 9 Deviation in flow rate between the
device developed. metering devices developed.
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Fig. 10 Deviation in flow rate for the Fig. 11 Deviation in flow rate for the
commercial metering pumps made by commercial metering pumps made by
HANNA Inst. Blue White Ind.

4. 9°F 2 AR
2 ARE AU JAZAE 9§ A ALdAF FHo fEg BHo g FyPsov
O Aste o goh
1. AA AYAZE FXY FFALH iSHFFH FIBASTE 0999900 A I ALY L
y=21.759x 2 ey},

—261—



2. QA ALAF X Wi F BAe £033%E Udelgon o g& F sk e 4
€ AFPZ wjEF AAQY £245%, £1.38%°l visty zgic)

3. o139 ZiAzRH /EE YA AYAF FAEe FA AF2A A2d9 gy 7
BANZ ¢S s

532 &9
L9, A4 1991 73] olext HAl ndda &R
2. 93 9. 199, FR A <7)Zo)BFY Y A>. LA BAL
3. 272, 19%5. ¥4 AFAN X % FFF 42 2399 L AEUidtn HASYEE
4. Frank M. White. 1986. Fluid mechanics-2nd ed. McGraw-Hill Book Company.
5. Robert L. Mott. 1994. Applied fluid mechanics~4th ed. Macmillan Publishing Company.

—262—



