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Abstract. This research aimed to design of a chicken drinking water sterilization device
using ultraviolet light-based microcontroller ATMega8535. After constructing the device,
the test that is carried out were running the system according to the procedure, observing
the performance of the system that begins with setting the sterilization timer at the
minimum position, and recording the results. After the power supply was activated, the
potentiometer of timer set to a minimum. The pump was on for 1 minute, then the UV lamp
was also active and the process continues to repeat. Potentiometer was set to increase by
50% timer in 5 minutes position, and raised again to 100% at 10 minute position. The
control process of this system is carried out by an ATMega8535 microcontroller that
regulates the process of draining water from the container to the pipe, the length of time it
takes to activate the ultraviolet lamp and the length of time it takes to activate the pump.
This device was designed to demolish germs and bacteria in the water. The test resulted in a
100% reduction in bacteria in ultraviolet-illuminated water.
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1 Introduction

Indonesia is a country that has a livestock sector as an important role holder for its economic
growth. Director General of Animal Husbandry and Health (Director General of PKH) of the
Ministry of Agriculture 1, Ketut Diarmita said that based on data for the establishment of
National Gross Domestic Product (GDP), the livestock sector contributed by 15.87% [1]. In
view of this situation, the livestock sector in Indonesia must be given special attention in order

to improve its quality.

Water is a very vital element in the development of livestock business [2]. If the management is
good then the profit can be achieved, on the contrary if mis-managing management can have

bad consequences [3]. Water required by humans must meet quantitatively and qualitatively.
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Quantitative aspect, the amount of water needed for drinking needs per person is on average as

much as 2.5 liters/day, while the overall needs of a household for the people of Indonesia is
estimated at 60 liters/day. Aspects of quality, drinking water and clean water must meet health
requirements both physically, chemically, microbiologically and radioactive in accordance with

government regulations through the Department of Health and the environment.

Groundwater is generally relatively clean in terms of microbiological, but the chemical content
of groundwater depends on the lithosphere formation it passes through or there may be pollution
from the surrounding environment [4]. One of the management that needs to be considered is
drinking water of livestock. Water hygiene is difficult to maintain because chickens will
contaminate the drinking place (with fecal contamination or husks), so it needs to be cleaned

daily [5]. Employees also have to refill the water when consumed by chickens.

Local chicken farming businesses can be developed by applying advanced technology so as to
increase farmers' productivity and income. Diseases in local chickens are generally caused by
viral, bacterial, protozoan and parasitic infections. However, local chickens are generally more
resistant to diseases, especially avian influenza (Al) or bird flu, than purebred chickens because
they have a higher percentage of antiviral genes (Mx+) [6]. Breeding programs to form disease-
resistant local chicken strains, especially Al and tetelo or newcastle disease (ND), need to be
realized and supported by infectious disease control programs. It not only consumes energy, but
also wastes water. Drinking water is also at risk of frequent spillover by excessive chicken
activity which can cause liters of moisture and increased ammonia levels. Humid conditions and

high ammonia can certainly be a source of disease in the cage [7].

UV-mercury lamps are surrounded by quartz cooling tubes with a bow length of 25 cm. To
extend the life of UV-mercury lamps, UV-mercury lamps are cooled with water at a temperature
of 12°C - 16°C and watered with inert gas (nitrogen). Uv-mercury lamp power (P) is about
1000-3000 W. UV-mercury lamp made by Philips model T5 with 8W power, T8 model with 30
W power, and T12 model with 40 W power to produce UV-A/B light marketed in Indonesia has
a service life of about 3000 hours or 4.16 months [8]. Water must also be free from suspended
particles aka not cloudy, from coarse mud, fine mud or colloids [9]. The physical condition of
drinking water in addition, the physical quality of water can be affected due to the presence of

excess chemical content in water e.g. water that is reddish-brown indicates high iron levels [10].

2  Methods

2.1 Block Diagram

A block diagram of the designed system is shown in Figure 1, describing the configuration of
system inputs and outputs. The input is water to be sterilized, which is well water that still
contains germs and bacteria. Well water is accommodated in a container and then circulated to

ultraviolet light using ultraviolet lamps continuously and continuously [11]. Sterilization
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process with ultraviolet light at a predetermined period, then the water is in a sterile state or free

from germs and bacteria, so it is ready to be flowed out into the channel leading to the livestock

drinking water reservoir. Water that has undergone sterilization process is called output [12].

The process of draining the circulation of water from the water reservoir to the pipe where the
water will be flowed, a water pump is needed [13]. The control process of this system is carried
out by an Atmega 8535 microcontroller that regulates the process of draining water from the
reservoir to the pipe, the length of time it takes to activate the ultraviolet lamp and the length of

time it takes to activate the pump [14].
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Figure 1. The block diagram of the device

2.2 M1632 LCD Display Testing

LCD testing uses a specially created program to display a message on the LCD by a
microcontroller. The program is made in C language, and run on microcontrollers with the

condition of connecting between microcontroller and LCD.

2.3 Ultraviolet Lamp Testing

Ultraviolet lamp used is ultraviolet fluorescent lamp that serves to illuminate water to be
sterilized from germs or bacteria, so that germs or bacteria contained in water can be lost, so
that water will be clean and worthy to be consumed by chickens [15]. The duration of the lamp
for life can be adjusted by setting the position of the potentiometer. This ultraviolet lamp will

live according to the needs of the user in the amount of water [16].

2.4 Testing of Water Pumps and Water Sensors

The water pump used is a plastic water dye pump so that it lasts in the water. In general, these
pumps are used in aquarium systems for the water filtration process. The pump tested its
performance which is the amount of water discharge that can be flowed unity time. For this test,
water containers and water measuring devices are needed. In this experiment used a 5 liter
gallon water container as a container. The pump is dipped in water in the container where the

water supply is then turned on to fill the gallon container to the full. Note the length of time it
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takes for the charging process. In order to be more thorough results, several experiments were

carried out and taken on average.

Water sensor is a tool used to signal alarm/automation panel that the water level has reached a
certain level. The sensor will provide dry contact signal to the panel. Detection of water level by
reading the voltage value produced by each voltage division series was composed by four
outputs [17-19]. To test the water sensor simply use a voltmeter and voltage source. The output

logic will determine whether the sensor is water-dipped or not.

2.5 ATMega8535 Microcontroller Testing

ATMega 8535 microcontroller testing was conducted to determine whether the controller circuit
had worked according to the program or not, by comparing the data between the program data
created and the measurement results. Each output port is measured by voltmeter then compared
to the programmable data. If there is a logic difference then there is an error. Algorithms of

programs written in C language are as follows:

DDRA = OxFF;
PORTA = 0x66;
DDRB = OxFF;
PORTB = 0x41;
DDRC = OxFF;
PORTC = 0xAb5;
DDRD = OxFF;
PORTD = 0xF1;

2.6 Overall System Testing

Testing is done after all components are integrated into one including the entire program that
has been created. Testing is carried out by running the system according to the procedure and
observing the performance of the system that begins with setting the sterilization timer at the
minimum position and recording the results [20]. After the observation, the work process was

running on the system.

Power supply activated, potentiometer timer set to a minimum. The pump is on for 1 minute,
then the UV lamp is also active and the process continues to repeat. Potensiometer is set to
increase by 50% timer in 5 minutes position, then raised again to 100% at 10 minute position.
Testing is also done by dumping water through the output channel that is on each nepel or spot
where chickens drink water. Over time the water will decrease and eventually there will be little
left in the container or water tank. When the water reaches a volume below 20% the buzzer

starts to sound and continues to sound until the water is replenished by the owner.
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2.7 Water Testing

Water testing is carried out in the Biology Laboratory of FMIPA USU with the Total Plate
Count (TPC) method on well water before being given ultraviolet radiation and after being

given ultraviolet radiation.

3 Result and Discussion

3.1 M1632 LCD Display Test Results
Here is a program made for lcd display testing LCD M1632.

Icd_gotoxy(0,0);

led putsf(“ALAT STERILISASI”);

lcd_gotoxy(0,1);

led putsf(“AIR MINUM TERNAK?); delay ms(2000);
Icd_clear();

Icd_gotoxy(0,0);

led putsf(“DGN ULTRA VIOLET”); led_gotoxy(0,1);
led putsf(“”’);

delay_ms(2000);

Once executed on the series, when enabled the display displays a message “ALAT STERILISASI
AIR MINUM TERNAK DGN ULTRAVIOLET”

3.2  Water Pump and Water Sensor Test Results

Table 1. Water Pump Test Result

Experiment time (minute) Total volume
1 1.58 5L
2 1.67 5L
3 1.54 5L

The average measurement results above are: Average = (1.58+1.67+1.54)/3 = 1.59 minutes/L.
or : Debit = 5L / 1.59 minutes = 3.14 L / minute = 189.2 L / Hour. Test results showed the
discharge that can be flowed by the pump for 1 hour is 189.2 liters of water.

Table 2. Water Sensor Test Results (Conductivity)

Sensor condition Output Voltage (V) Logic
Not Dyed 4.97 1
Dyed 0.72 0

The sensor is attached between the microcontroller input on one of the input and ground ports.
The input port is programmed with a 1 or pull up logic. Thus when not dipped in water, there is
no conduction between the ground and the microcontroller input, therefore the logic will remain

high with a voltage approaching 5V. When the sensor is dipped in water, the conductivity of
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water will make the voltage flow to the ground and make the voltage drop to close to 0 so that

the logic is read by the microcontroller to Low.

3.3 ATMega8535 Microcontroller Testing Results

Table 3. ATMega Microcontroller Testing Results 8535

Port A Port B Port C Port D
0.02 4.97 491 0.01
4.99 0.00 0.01 0.00
4.98 0.00 4.99 0.00
0.01 0.00 0.01 0.00
0.01 0.00 0.01 5.01
5.00 0.00 5.02 4.99
5.00 5.01 0.00 5.01
0.01 0.00 4.98 4.99

Thus the output log data of each port are:
PORTA : 01100110
PORTB : 10000010
PORTC : 10100101
PORTD : 11110001

3.4 Overall System Test Results

Table 4. Overall System Test Results

Time Pump Condition Ultraviolet conditions
60 seconds Active Active
120 seconds Non Active Non Active

Table 4 shows that the duration of the pump is active for 1 minute and is off for 1 minute. This
means that the pump will turn on and circulate every 1 minute. While in UV lamps whose timer

is set at the minimum position of life and death duration is 1 minute or 60 seconds.

3.5 Water Test Results

Based on the results of the Total Plate Count (TPC) test on well water samples, data obtained as
in Table 5.

Table 5. Water Test Result

Number of Bacterial

Number Sample Code Colonies (CFU/mI)
1. Before being treated 168
2. After being treated 0

Table 5 shows a 100% reduction in bacteria in ultraviolet-illuminated water.
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4 Conclusion

This cattle drinking water sterilizer works well. Water circulation system controlled by an AVR
microcontroller namely ATMega8353 with water pump performs the circulation process
periodically with time that can be regulated by the user through the potentiometer on the input.
The minimum time is 1 minute and a maximum of 10 minutes of ultraviolet irradiation. This
livestock drinking water sterilizer is able to kill germs or bacteria in water; this is evidenced by

the reduction of bacteria by 100% in water that has been illuminated by ultraviolet.
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