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Abstract Recently, the pollution of groundwater has become serious. In particular, the contamination of
groundwater near livestock farms is becoming increasingly severe and it is difficult to drink with drinking
water. In this paper, a groundwater purifier apparatus that can be installed in a community well was
designed. The designed groundwater purifier apparatus enables a RO membrane filter and UV
sterilization to remove pollutants, such as heavy metals, bacteria, and organic compounds. In addition,
electrical conductivity, pressure, and flow sensors were added for remote monitoring. Remote monitoring
of the system can determine the level of fouling and contamination of RO membrane filters through
pressure and flow sensor data, and can record changes in the contamination and condition of
groundwater through the electrical conductivity of the feed water. The designed groundwater purifier
apparatus was installed at a farmhouse and remote monitoring. The result after 15 days of operating a
groundwater purifier apparatus and analyzing the monitoring data revealed an average permeate water
flow rate of 2.67L/min and an average water pressure of 7.09kgf/cm? indicating that the RO Membrane
filtered without fouling and clogging. The average electrical conductivity was 796.6 S/cm?® of the feed
water and 55.6 S/cm?® of permeate water, which is similar to that of general tap water. Through this, it
was confirmed that no pollutant occurred in the surroundings. Therefore, the designed groundwater
purifier apparatus can confirm the replacement time of the RO membrane filter in advance through
remote monitoring, and check the pollution state of the groundwater.
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Fig. 1. Spectrum of membrane filtration
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Table 1. Conductivity values of water [11][12]

Conductivity (uS/cm)

1 Ultra-pure water 0.05 ~ 0.5

2 Distilled water 1~10

3 Rain water 5~50

4 Potable waters 50 ~ 1000

5 Sea Water 40,000 ~ 60,000
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Table 2. Object of Monitoring and Control

Object Interface
EC Sensor 4~20mA 2Channel
Pressure Sensor 4~20mA 2Channel
Flow Sensor Pulse Frequency 2Channel
Digital In/Out Digital Output 8Channel
Relay Output Digital Output 4Channel
PWM Output Reserved 2Channel
Ethernet IEEE 802.3 1Channel
RS-232 Debug, Wifi Interface 4Channel
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Table 3. Monitoring and Control Menu of Web Server

Manu Page Description
Info Main Screen
Control Control Screen
Granh Record 1 Sensor Graph 1
P Record 2 Sensor Graph 2
Alert Info Alarm List
Report Data Report
SMS(List) SMS List (Alarm)
Backup Report Statistics List
SMS Config Set TIME of SMS
. Setting Machine Reglst'ratlon
Setting of Equipment
System X Registration
Setting SMS of User(SMS)
Log List Data Log
Control List Control Log
Schedule Mgnagemem
Work of schedule
or Board Board
Add Board Add Board
. Registration
Create Company List of Company
Member User List Regstranon
of User
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Table 4. Measurement Data

Flow (L/mim) Conductivity (uS/cm?) Pressure (kgf/cm?) Temp. (C)
Date

Concentration Permeate Feed Permeate Concentration Feed Feed
2019-04-30 0.77 2.88 750.56 53.55 6.98 7.19 25
2019-04-29 0.62 2.87 799.46 57.77 7.02 7.21 25
2019-04-28 0.57 2.86 820.52 58.68 7.03 7.23 25
2019-04-27 0.58 2.85 823.74 59.09 7.02 7.22 25
2019-04-26 0.62 277 802.41 57.68 6.89 7.08 25
2019-04-25 0.69 2.77 777.04 55.69 6.8 6.98 25
2019-04-24 0.68 2.88 792.14 57.08 6.88 7.07 25
2019-04-23 0.65 2.92 812.51 58.36 6.95 7.15 25
2019-04-22 0.66 2.92 817.49 58.81 7.06 7.26 25
2019-04-21 0.65 2.68 805.3 57 6.78 6.97 25
2019-04-20 0.68 2.77 806.02 56.54 6.94 7.14 25
2019-04-19 0.76 2.86 786.67 53.45 7.08 7.28 25
2019-04-18 0.91 2.85 758.88 50.7 7.01 7.22 25
2019-04-17 0.89 2.84 782.45 52.64 7.02 7.23 25
2019-04-16 0.65 1.42 839.84 55.55 6.96 7.16 25
2019-04-15 0.17 1.6 772.11 48.36 6.04 6.19 25
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