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Wireless Sensor Networks for a Village Surface Water Supply System
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Abstract

The main problems of a village water supply system are that water quality has not been assessed before and after
water treatment due to unavailable measurement devices and damaged equipment used in the village water supply
system. Thus, the aims of this research project are to implement measurement of turbidity and pH of water before and
after treatment via turbidity sensors and pH sensors and to control water pumps automatically according to given
schedule in order to reduce water leak. The case study is the village water supply system of Ban Donna, Kham Riang
Sub-district, Kantharawichai District, Mahasarakham. A wireless network has been employed to transfer measured
values of sensors to the Raspberry Pi board which is used as a main controller. For water pump control, the high/low
water level has been measured by float switch sensors and sent to the main controller via the wireless network. This
high/low level is used to inform the controller to start or stop the water pump when the water supply system is on
operation according to the schedule. The experimental results showed that the user can evaluate the quality of water
shown on screen. Besides, the developed system can start and stop the water pumps according to the given schedule

correctly.
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Figure 1 The water treatment process of the village

surface water supply system
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Figure 5 The reservoir of treated water

Figure 2

Figure 3

Figure 4

The water source used as a reservoir

PN NN

Liquid aluminium sulfate (alum) is added to

untreated water
Figure 6 The water tower

The water and the floc particles move into
sedimentation basins where the water moves

slowly, causing the heavy floc particles to

settle to the bottom.
Figure 7 The water-pump control panel
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y = 0.0476x + 43.669

las?

X = f1aWYU (NTU)

(1)

y = i1 ADC fienulaanniduizes

y =0.057x + 43.20

las?

x = ANANYW (NTU)

)

y = fin ADC fienulaanniduizas

Table 1 Turbidity value of water samples measured by

the turbidity standard meter and the turbidity

sensor #1
Water Sample Turbidity ADC value of
Standard Meter Turbidity Sensor
(NTU) #1

1 1.444 44.432

2 47.84 453

3 56.56 45.568

4 134.8 51.056

5 239 55.172

6 247 55.088

Table 2 Turbidity value of water samples measured by

the turbidity standard meter and the turbidity

sensor #2
Water Sample Turbidity ADC value of
Standard Meter Turbidity Sensor
(NTU) #2

1 1.444 26.236

2 47.84 28.936

3 56.56 30.7

4 134.8 35.792

5 239 40.144

6 247 40.268
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Table 3 Water samples tested on the turbidity sensor #1

compared to the turbidity standard meter

Water Turbidity Turbidity Value %Error
Sample Meter (NTU) of our sensor
(NTU)
1 22.6 27.05 19.69
2 89.3 72.5 18.81
3 229 208.86 8.79

Table 4 Water samples tested on the turbidity sensor #2

compared to the turbidity standard meter

Water Turbidity Turbidity Value %Error
Sample Meter (NTU) of our sensor
(NTU)
1 41.8 38.7 7.22
2 130 118.12 9.14
3 236 228 3.39

Table 5 Water samples tested on our pH Sensor #1

compared to the pH standard meter

Water pH standard pH Value of
%Error
Sample meter our sensor
1 478 4.99 4.32
2 6.06 6.31 412
3 7.74 7.57 2.28
4 8.45 8.44 0.08
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Table 6 Water samples tested on our pH Sensor #2

compared to the pH standard meter

Water pH standard pH Value of %Error
Sample meter our sensor
1 4.78 5.01 4.81
2 6.06 6.44 6.27
3 7.74 7.87 1.68
4 8.45 8.42 0.36
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Figure 15 The base station (main controller) installed

in the water supply control room

Figure 16 The sensor nodes installed at the Ban

Donna water supply station
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(1) The cumrent status of sensors (6) The turbidity value and the pH value of water
(2)  The cumrent start and slop time: before treatment
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Pump, after treatment
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Figure 17 The graphical user interface
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Figure 18 The sensor nodes installed at the Ban

Donna water supply station

Figure 19 The control devices of the motor-pump

control
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