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 Humans are living things that have 60 trillion cells to build the body, each cell 
of the human body contains 70% more water. Humans need water that is 
suitable for consumption. Water that is fit for consumption is water that has 
been processed or without processing that has met the requirements and can 
be drunk immediately. Various factors can cause water quality to decline, one 
of which is a water container in the form of gallons of water. From the results 
of a survey of students, 69.2% of students stated that drinking water on campus 
was not adequate. Meanwhile, 16.9% stated that it was not suitable and 13.8% 
of the other students stated that drinking water was suitable for consumption. 
So that the control system is modified on the existing devices so that they can 
work more effectively and efficiently. Furthermore, the research data was 
taken using quantitative data analysis techniques with descriptive statistics and 
the calculation of the average relative error. In the resulting data, the relative 
error value of the working time variable is 0.51% and 17.2% of the variable 
delay. And the relative variable error value is 18.3%. For the level of particle 
content in water in gallon 1 an average of 54 mg / L with an average 
temperature of 27.44 ° C and in gallon 2 of 52.6 mg / L with an average 
temperature of 28 ° C. 
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1. INTRODUCTION  

In the human body, there are various kinds of parts, one of which is the body's cells. The 
human body cells that build this body are as many as 60 trillion, each body cell contains 70% more 
water. Thus, the human body contains more than 70% water[1]. So that water has an important role 
in the performance of human cells. Lack of water in the human body will interfere with the biological 
reactions in the body's cells, this can cause the body to feel sick and can cause death. In general, 
water in the human body can be reduced through urine, sweat, and feces. To maintain the stability of 
water in the human body, it is necessary to replace the lost water by diligently consuming drinking 
water that is fit for consumption. 

Water that is fit for consumption is water that has been processed and has met the 
requirements and can be drunk immediately[2]. Drinking water that meets the requirements is that it 
has no taste, no smell, no color, no harmful microorganisms, and no heavy metals[3]. So, drinking 
water treatment is needed to maintain the quality of water so that it is suitable for consumption. Along 
with current technological developments, drinking water treatment is developing rapidly. This is 
influenced by the increasing population in Indonesia. The increase in the population of Indonesia in 
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2010 - 2019 was 1.31%. This means that the average annual population growth of Indonesia increases 
by 1.31%[4]. Therefore, the need for drinking water also increases. Technological support can make 
it easier for people to get drinking water suitable for consumption. Besides, the convenience of 
technology is an alternative to take advantage of existing business opportunities. This can be seen 
from the fact that water treatment for consumption is not always carried out by large drinking water 
companies. There have been many refill drinking water depots that treat water for consumption which 
are operated by themselves. 

The refill drinking water depot becomes a place for refilling drinking water using a drinking 
water filling machine. These machines perform various filtering processes to produce drinking water 
that is fit for consumption[5]. In addition to community businesses, many other institutions and 
companies also refill drinking water depots. The technology used in a refill water depot must be 
qualified. The technology is different for each depot for drinking water refills. This makes it an 
advantage for each depot. In addition to the filtering process, the refill drinking water depot also 
needs to pay attention to the condition of the gallon as a container for drinking water. The cleanliness 
condition of the gallon can also be a determining factor for the quality of drinking water. Usually, 
water refill operators clean the gallons to be filled with drinking water.  

This research is aimed at educational institutions under the auspices of companies that have 
their drinking water treatment for employees and students. These institutions need a water gallon 
cleaning tool so that the water quality is better. From the results of a survey of students, 69.2% stated 
that drinking water on campus was not adequate. Meanwhile, 16.9% stated that it was not suitable 
and 13.8% of the other students stated that drinking water was suitable for consumption. The lack of 
proper quality of drinking water is triggered by less clean gallons. Previously, research had been 
carried out on the design of a gallon cleaner, but it had not worked effectively and the operating 
system was still working manually. The average gallon cleanliness with this gallon cleaner was 
obtained data on oral hygiene for 50% gallons, 60% gallon shoulders, 80% gallon body, and 28% 
gallon bottoms[6]. Thus, from the same survey, 96.9% of students wanted the gallon cleaner to run 
effectively. 

To modify the control system for cleaning refill water gallons, there are 2 elements, namely 
the material element and the method element. Where the material elements that previously used 
button components will be changed using ultrasonic sensors. The ultrasonic sensor is a piezoelectric 
sensor application that can determine the distance of objects and the height of the liquid surface in a 
non-contact way. This sensor consists of two piezoelectric transducers, where one transducer has a 
function to send sound waves, while the other transducer will receive the sound waves that have been 
reflected in the object[7]. This sensor makes use of ultrasonic sound waves. Where the ultrasonic 
waves are waves with a frequency of more than 20 kHz. The waves are reflected by the first 
transducer to the object and then received by the second transducer as in Figure 1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1. Principles of Ultrasonic Distance Measurement [8] 
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The HC-SR04 ultrasonic sensor works at a voltage of 5 VDC and a working current of 15 
mA. The distance that can be read by the HC-SR04 sensor is from 2 cm to 400 cm. If the object's 
position is not straight, the HC-SR04 ultrasonic sensor can read the object's position with a 30-degree 
inclination. The transducer on this sensor will emit sound waves at a frequency of 40kHz[9]. For 
more details, it can be seen in Table 1. 

 
Table 1. Ultrasonic Sensor Specifications HC-SR04[9] 

 
The work process of the ultrasonic sensor is regulated by the Arduino ATmega 328P 

microcontroller. Arduino UNO is a microcontroller with IC Atmega 328P which has 28 pins. In 
Figure 2, Arduino pins consist of 14 digital input/output pins (with 6 outputs for PWM), 6 analog 
inputs, 2 16 MHz ceramic crystal resonator pins, 2 GND pins, 2 VCC pins, 1pin reference analog, 
and 1pin reset[10]. This Arduino is the brain of a system to do a job. That is, every operating system 
requires a brain or processor to work. This processor will receive input commands is then processed 
and produce output commands to do the work of a system. 

 
Figure 2. Arduino UNO ATmega 328P[11] 

 
On the Arduino ATmega 328P, there are pins input analog that is named starting from A0 to 

A5. The analog input can process input values in the form of analog values operating range 0 to 5V. 
Whereas the pins input/output digital consists of D0 to D13. Digital input can be interpreted as a non-
continuous time signal with discrete input pulses represented as 0 and 1[10]. Arduino Uno 
programming can be done with the Arduino Integrated Development Environment (IDE) with a 
display like a Figure 3. The software works based on the C program on Arduino which is referred to 
as a sketch[11]. These sketches have their respective functions which will give commands to the 
microcontroller or IC ATmega 328. Where data is sent from the computer to Arduino using a USB 
2.0 type B cable. 
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Figure 3. Initial Appearance of Arduino IDE 

 
2. RESEARCH METHOD 

The Method used in this research is to modify the control system for cleaning gallons of 
water. Data is taken by sampling, namely by taking data on the serial print Arduino to find out the 
distance read by the sensor when the tool is working. Besides, the data was also taken using a Total 
Dissolved Solids (TDS) meter to determine the value of the particle content in the water. Then 
calculate the accuracy of the distance and time required to operate by looking at its relative error. 
This research method aims to solve existing problems in a structured manner. Figure 4 shows the 
flow of the research process that has been carried out. 

 

 
Figure 4. Research Flow Process 

 
2.1.  Research Time 

Table 2 shows the schedule for conducting the research. 
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Table 2. Research Implementation Schedule 

 
 

2.2.  Research Tools 
The tools used in this study were (1) screwdriver, (2) cutting pliers, (3) solder, (4) attractor, 

(5) hammer, (6) nut. While the materials used are (1) Arduino, (2) HC-SR04 ultrasonic sensor, (3) 
Relay, (4) Push Button, (5) Switch, (6) Electric motor, (7) Jumper cable, (8) Socket, (9) Plug, (10) 
Gallon cleaning brush. 
2.3.  Data Collection Techniques 

In this study, the research data collection technique used quantitative data analysis 
techniques with descriptive statistics and the calculation of the average relative error. This test 
obtains limited data by being presented in tabular form from the trial results[12]. 
2.4.  Equation Analysis 

This study uses the calculation of the relative error value in data processing distance and 
time. Relative error calculation formula[13]: 

 
Error% = |!"#$%&"'"()	+	,-)%#.

,-)%#.
 | x 100%               

 
Note: 
Error%  = Relative error of measurement  
Measurement = Value on the test tool 
Actual  = Value set on the microcontroller 
 
3. RESULTS AND DISCUSSION 
3.1.  Result of Tool Modification 
Figure 5 shows the modified gallon water cleaning tool. 
 

 
Figure 5. Gallon Water Cleaning Tool 

 
3.2.  Tool Testing Analysis 

2 3 4 1 2 3 4
1 Finding Problems ü
2 Problem Solution Identification ü
3 Implementing Solutions and Preparing Modifications ü
4 Literature Studies ü
5 Modification of Gallon Cleaning Tool ü
6 Modify the Arduino Program ü

7 Verification 1 ü

8 Program Synchronization With Tools and Trials ü
9 Verification 2 ü
10 Data Retrieval ü
11 Research Analysis ü
12 Research Result ü
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 Tool testing is carried out by testing the source code programmed on the Arduino 
microcontroller, where the tool performance settings with the tool working time for 60 seconds or 1 
minute with a delay 5-second hand the sensor reading distance is less from 12 cm. In Table 3 is the 
data from the testing tools: 

 
Table 3. Testing Results Working 

No Time(s) Delay(s) Distance (cm) 
1 59,9 8,2 7 
2 59,9 8,8 8 
3 59,9 5,9 9 
4 59,9 5,6 9 
5 59,8 5,2 11 
6 57,8 5,1 11 
7 59,8 5,2 11 
8 59,9 4,4 11 
9 60 5,2 8 

10 60 5 11 
Average 59,69 5,86 9,6 

 
Calculation average Error% on the results of the test data: 
Error% of the value of the working time of the tool: 
Error% = |/0,20	–	24

24
| x 100% = 0,51% 

Error% on the delay value: 
Error% = |/,52	–	/

/
| x 100% = 17,2% 

 
Error% on distance value 
Error% = |67	–	0,5

67
| x 100% = 18,3% 

From the value of the test results, the relative error value of the variable working time can 
be calculated delay and sensor reading distance. The value error% obtained from the working time 
variable is 0.51%. The value error% obtained from the variable is delay by 17.2%. The value error% 
obtained from the distance variable is 18.3%. 
3.3.  Analysis of Particle Content Testing 

 Testing of the tool is carried out by entering a glass of clean water into a gallon then the 
gallon is cleaned using a Total Dissolved Solids (TDS) meter. The water that is in the cleaned gallon 
is then taken and tested using the tool. The results obtained are as follows in Table 4: 

Table 4. Testing Results of Gallon Water Particle Content 

No 
Gallon 1 Gallon 2 

Tds (mg/l) Temperature 
( °C) Tds (mg/l) Temperature 

( °C) 
1 58 26 51 29 
2 49 29 53 28 
3 55 27,4 53 28 
4 53 27,5 53 27,6 
5 55 27,3 53 27,4 

Average 54,00 27,44 52,6 28 
 
The experiment was carried out 5 times with 2 different gallons. The experimental results 

obtained at gallon 1, namely the average particle content level of 54 mg/liter with an average 
temperature of 27.44 ° C and the average particle content level at gallon 2 of 52.6 mg/liter with an 
average temperature. 28 ° C. The World Health Organization (WHO) standard for safe drinking 
water must have a TDS value of <300 parts per million (ppm)[14]. Meanwhile, the Regulation of the 
Minister of Health of the Republic of Indonesia states that the maximum TDS standard allowed is 
500 mg/liter or 500 parts per million (ppm)[2]. So that from the research results obtained, namely 
the level of particle content in the water, all gallons tested have met the set standards. 
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4. CONCLUSION  
Modification of the water gallon cleaning tool control system is done by adding an 

automation system that goes well. The relative error value (Error%) which is obtained from the 
punctuality of time is when working time is 0.51%, while for the variable delay it is 17.2%. The 
distance relative error value is 18.3%. And for the level of water particle content after cleaning, an 
average of 54 mg/liter gallon 1 with an average temperature of 27.44 ° C and an average particle 
content level of 2 gallons of 52.6 mg/liter with an average temperature average 28 ° C. Thus, the 
water quality can be declared suitable for consumption and the gallon water cleaner can be declared 
effective and efficient for use. 
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