
 

 

 

 

Ultima Computing : Jurnal Sistem Komputer, Vol. 16, No. 1 | June 2024 1 

 

ISSN 2355-3286 

Implementation of the Fuzzy Logic Mamdani 

Method in the KUB Chicken Egg Incubator 

Indra Apriyani1, Indri Yanti2*, Darsanto3 
1,2,3 Department of Computer Engineering, Faculty of Engineering, Universitas Wiralodra, Indramayu, Indonesia 

1indraapriyani04@gmail.com, 2indriyanti.ft@unwir.ac.id, 3shantost.ft@unwir.ac.id 

 

Accepted on 27 April 2024 

Approved on 28 May 2024 

 
Abstract— Poultry farming plays an important role in 

rural Indonesia's economy, with increasing demand for 

poultry meat and protein-rich eggs. One of the main 

challenges for farmers is the limited production of 

chicken seeds and suboptimal egg incubation methods. 

Modern egg incubators offer a solution with higher ease 

and efficiency compared to traditional methods. 

However, existing machines on the market have 

weaknesses, such as less accurate temperature and 

humidity control, and less optimal power source 

switching. The use of fuzzy logic methods in egg 

incubators has proven to be more efficient than manual 

methods, with a hatching success rate of 100% for 10 

eggs. Fuzzy logic-based egg incubators start hatching 

earlier and more on days 18 and 19, while manual 

methods begin on days 19 and 20. The automatic egg-

turning process in fuzzy logic machines saves labor and 

reduces the risk of error. This research highlights the 

importance of using accurate sensors and optimal 

temperature and humidity control systems to improve the 

success rate of chicken egg hatching. 

Index Terms— egg hatching; fuzzy logic; humidity; 

poultry farming; temperature. 

I. INTRODUCTION 

The livestock business is a business that is quite 
popular in society, especially poultry farming. Poultry 
farming is one of the driving forces for economic 
development in Indonesia, especially in rural areas. Not 
only that, very rapid population growth will also have 
an impact on increasing food, especially the need for 
poultry meat or eggs which are rich sources of protein. 
This needs to be balanced with an adequate supply of 
food, so that the need for food that has a large source of 
protein remains met[1]. 

The main problem experienced by farmers is the 
limited production of chicken seeds so they are unable 
to serve all the buyers who order[2]. One aspect of the 
cause is that hatching of eggs is not optimal. The 
demand for poultry is increasing quite significantly 
every month, one of which is the proliferation of food 
stalls and restaurants that provide menus made from 
poultry. To meet this demand, breeders will not have 
enough time if they only rely on traditional methods 
because they cannot mass produce them, therefore 
technology is needed that can improve and make it 
easier to hatch eggs, namely egg incubators[3]. 

Hatching eggs using an egg incubator has many 
advantages and conveniences compared to traditional 
methods[4]. One of them is that eggs can be hatched in 
large quantities, but apart from that, certain intensity 
and precision is required in hatching eggs using an 
incubator, starting from selecting eggs, egg storage 
methods (position or location of eggs), temperature and 
humidity which we must pay attention to. 

Currently, egg incubator machines have been 
widely discussed in previous research and are also 
widely sold on the market, but the automatic egg 
incubator machines on the market are less efficient to 
use because the light bulb that functions as a room 
heater is only controlled to turn on and off. This often 
causes the bulb to quickly become damaged (no longer 
functioning), and a non-functioning bulb will affect the 
success of the hatching process. For this reason, there is 
a need for a more efficient and smart egg incubator. 

The problem that is often faced in the process of 
hatching chicken eggs is that the temperature and 
humidity in the incubator must be in accordance with 
the needs of the hatching eggs, so a temperature and 
humidity control system is needed that can be adjusted 
to the needs of the hatching eggs. There are five main 
things that need to be paid attention to in the egg 
hatching room, namely temperature, humidity, 
ventilation, turning the eggs and cleanliness of the 
hatching room [5]. According to the Banten 
Agricultural Technology Research Center (BPTP), the 
incubation temperature occurs at 38oC to 39.5oC and air 
humidity is around 60% RH to 70% RH [6]. The 
incubation temperature is between 36oC – 42oC with air 
humidity of 55% - 60% RH[7]. Embryos will develop 
if the air temperature around the egg is at least 21.11oC 
and the best temperature is between 38oC-40oC[8]. 

Research on egg incubators was carried out by [9] 
using an LM35 temperature sensor and a heating 
element in the form of a 5W/220VAC light bulb. The 
result is that the temperature generated by the heating 
element in the egg incubator room can be measured and 
controlled by a temperature sensor from 37.5oC to 39oC. 
The drawback of this research is that the humidity 
factor was not involved and temperature control was 
still manual by pressing a push button. 

Other research on egg hatching machines has also 

been carried out by [10]using a DHT11 sensor which 
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functions to measure temperature and humidity and a 

heating element in the form of a 5W/220VAC 

incandescent lamp. The temperature generated by the 

heating element is 37oC to 40oC and the stepper motor 

functions as a machine for turning the eggs back and 

forth automatically. The shortcomings of this research 

are that when the lights go out the egg incubator does 

not function and there is no tool that can even out the 

air temperature in the egg incubator. 

Furthermore, research conducted by[11] measured 
temperature and humidity combined with fuzzy logic 
using DHT11. The object used was free-range chicken 
eggs, and the success percentage reached 88.89%, but 
the drawback was that when the electricity went out, the 
egg incubator could not function. 

Based on previous research, there are still several 
shortcomings, therefore this research makes an egg 
incubator using the Mamdani fuzzy logic method. The 
research chooses the fuzzy logic and Mamdani method 
for the KUB chicken egg incubator due to their ability 
to handle the non-linear and complex interactions of 
temperature and humidity control. Fuzzy logic 
effectively manages uncertainty and imprecise data, 
while Mamdani rules are intuitive and resemble human 
decision-making, making them easy to implement and 
understand. This method provides precise, adaptive 
control essential for maintaining optimal conditions in 
the incubator, enhancing reliability and efficiency 
compared to conventional control methods, ultimately 
improving hatching success rates and egg quality. 

The components used are Arduino Nano light bulb, 
DHT11 sensor, DS18B20 sensor 5W/220VAC light, 
12V adapter, 16 x 2 I2C LCD, ACCU, 9VDC fan, AC 
dimmer module, 220VAC relay, push button, dynamo 
motor and 500W inverter. The DS18B20 sensor is used 
to measure temperature, while the DHT11 sensor is 
used to measure humidity which will be processed by 
fuzzy logic using the Mamdani method. The light bulb 
is used as a heater in this incubator, while the fan is used 
to regulate the humidity of the incubator. 

This research uses the Mamdani method of fuzzy 

logic to regulate the temperature and humidity of the 

egg incubator so that it matches the ideal temperature 

and humidity. The ideal incubation temperature is 

between 36oC – 39oC and air humidity of around 60% 

RH - 70% RH. One of the advantages of the tool made 

is that when the power goes out the egg incubator will 

continue to operate by utilizing an Uninterruptible 

Power Supply (UPS). 

II. METHODOLOGY 

The method used in this research is experimental 

research which will produce a prototype of an egg 

incubator machine used to incubate Balitbangtan 

superior village chicken (KUB) eggs. 

CFD simulation is used to analyze the total force 

and pressure difference between horizontal dive, 

vertical dive, and diagonal dive. The CFD simulation 

were run on 1:1 scale, 3-Dimension ROV model as 

shown in Figure 1 and main dimensions of mini-ROV 

model shown in Table 1. 

A. Research Design 

This research aims to design and make an egg 

incubator using fuzzy logic, so it requires several 

stages, the research flow stages carried out can be seen 

in Figure 1.  

 

Fig. 1. Research flow diagram 

The first stage is determining the title and 

accompanied by a search for a problem formulation 

related to the problem to be researched. After that, carry 

out tool design by preparing tools and materials, 

designing a series of tools. The next stage is designing 

the software, by creating a fuzzy logic design in Matlab. 

The next stage is testing the tool by testing the tool that 

has been made and the final step is analyzing the data.   

B. Block Diagram 

The block diagram of this research consists of 3 

parts, input, process and output, as shown in Figure 2. 

Meanwhile, Figure 3 shows the control block diagram. 

 

Fig. 2. The block diagram 

 

Fig. 3. The control block diagram 

In the input section there is a DHT11 sensor and a 

DS18B20 sensor. The DHT11 (Humidity & 

Temperature Sensor) sensor functions to measure 

temperature and humidity. However, in this research, 

the DHT11 sensor was only used to measure humidity 

in the egg incubator room. Meanwhile, the DS18B20 

temperature sensor (Temperature Sensor) functions to 

measure the temperature value in the egg incubator 

room. The Arduino Nano functions as a manager for the 

values read by the sensor and functions as a processor 
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for each value read from the input which will then be 

displayed on the LCD. In the output section there are 

lights, fans and a 16x2 I2C LCD. The lamp acts as a 

heater to warm the room inside the egg incubator. The 

heater will dim the light automatically if the heat in the 

engine room exceeds the specified limit. The I2C 16x2 

LCD functions to display temperature and humidity 

data on the egg incubator. Meanwhile, the Cooling Fun 

DC fan functions to even out the temperature and 

control humidity in the egg incubator. 

C. Circuit Design 

The circuit design of tool plays an important role in 

conducting research on the creation of a fuzzy logic egg 

incubator using the Mamdani method. The circuit 

design is made to make work easier when designing and 

making tools. To become a tool, a schematic and 

footprint are needed to make the PCB, then when the 

PCB has been made, each component is placed on the 

PCB board according to the schematic. Each 

component has been placed on the PCB so that it is 

connected to each other. The schematic of the egg 

incubator machine circuit is shown in Figure 4.

 

Fig. 4. The control block diagram 

This incubator uses an additional UPS voltage 

source so that when a power outage occurs the 

incubator continues to function. 

D. Fuzzy Logic Design 

This research uses the Mamdani method by utilizing 

the MAX-MIN operation [12]. The advantage of fuzzy 

logic is that it can tolerate vague or inaccurate data and 

generally fuzzy logic is used to take an action or 

decision in a system [13]. Meanwhile, the advantage of 

the Mamdani method in fuzzy logic is that it is 

intuitive, covers a wide field because it uses COA 

(centroid of area) [14][15]. 

The term fuzzy is defined as a condition that is 

between right or wrong and is based on the degree of 

membership which ranges from zero to one [16]. Apart 

from that, fuzzy logic is also considered as an 

appropriate way to map input space to output space. 

The input space and output space in fuzzy can be 

linguistic variables as a substitute for using numerical 

calculations [17]. 

In this study there are two input variables, namely 

temperature and humidity, while the output variables 

in this study are light intensity and fan rotation speed. 

The stages in the fuzzy process include the 

fuzzification process, inference based on a knowledge 

base, and defuzzification. The inference system used in 

this research is the Mamdani method. 

In the fuzzification stage, the fuzzy input variable 

consists of two membership functions, namely 

temperature and humidity, while the output is in the 

form of pulse width modulation (PWM) from the 

heater (light bulb) and fan. PWM settings are a way to 

manipulate the pulse width of a square wave with 

constant frequency and amplitude[18]. The 

temperature input memberships used are cold, warm 

and hot, while the humidity input memberships used 

are dry, humid and wet. The lights' PWM output 

membership includes ideal dim, bright, while the fan's 

PWM output membership includes slow, normal, fast. 

1. Input membership function 

The temperature input data is in the form of a firm 

value (crips) between 20 and 50. This value is obtained 

from the three categories of temperature values that 

will be used, namely temperature in the cold category 

when the temperature is less than 36oC, temperature in 

the warm category when the temperature is between 

36oC to 40oC, and the temperature is categorized as hot 

when the temperature conditions are above 40oC. The 

membership degree 𝜇(𝑥) of temperature is expressed 
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by equations (1), (2), and (3). Figure 5 shows a graph 

of the input membership function on temperature. 

𝜇𝐶𝑜𝑙𝑑(𝑥) = {

0,   𝑥 ≥ 36
36 − 𝑥

36 − 30
,   30 ≤ 𝑥 ≤ 36

1,   𝑥 ≤ 30

         (1) 

𝜇𝑊𝑎𝑟𝑚(𝑥) =

{
 
 

 
 
0,   𝑥 ≤ 30 𝑜𝑟 𝑥 ≥ 45
𝑥 − 30

36 − 30
,   30 ≤ 𝑥 ≤ 36

1,   36 ≤ 𝑥 ≤ 40
45 − 𝑥

45 − 40
,   40 ≤ 𝑥 ≤ 45

       (2) 

 

𝜇𝐻𝑜𝑡(𝑥) = {

0,   𝑥 ≤ 40
𝑥 − 40

45 − 40
,   40 ≤ 𝑥 ≤ 45

1,   𝑥 ≥ 45

          (3) 

 

 

Fig. 5. Graph of input membership function on temperature 

Humidity input data is also in the form of crisp 

values between 25 and 95. These values are obtained 

from the three categories of humidity values that will 

be used, namely humidity in the dry category when the 

humidity is less than 55% RH, humidity in the damp 

category when the room humidity is between 55 % RH 

65% RH and humidity in the wet category when room 

humidity conditions are above 65% RH. The 

membership degree   of humidity is expressed by 

equations (4), (5), and (6). Figure 6 shows a graph of 

the input membership function on humidity. 

𝜇𝐷𝑟𝑦(𝑥) = {

0,   𝑥 ≥ 55
55 − 𝑥

55 − 40
,   40 ≤ 𝑥 ≤ 55

1,   𝑥 ≤ 40

         (4) 

𝜇𝐷𝑎𝑚𝑝(𝑥) =

{
 
 

 
 
0,   𝑥 ≤ 40 𝑜𝑟 𝑥 ≥ 80
𝑥 − 40

55 − 40
,   40 ≤ 𝑥 ≤ 55

1,   55 ≤ 𝑥 ≤ 65
80 − 𝑥

80 − 65
,   65 ≤ 𝑥 ≤ 80

       (5) 

𝜇𝑊𝑒𝑡(𝑥) = {

0,   𝑥 ≤ 65
𝑥 − 65

80 − 65
,   65 ≤ 𝑥 ≤ 80

1,   𝑥 ≥ 80

          (6) 

 

Fig. 6. Graph of input membership function on humidity 

2. Output membership function 

The temperature PWM output is 8bit or between 0 

to 255. This value is obtained from the PWM which is 

sent to the microcontroller to regulate the light 

intensity from 0 to 255 and is converted into a fuzzy 

set in the form of dim, ideal, bright. The membership 

degree   of light intensity is expressed by equations (7), 

(8), and (9). Figure 7 shows a graph of the light 

intensity output membership function. 

𝜇𝐷𝑖𝑚(𝑥) = {

0,   𝑥 ≥ 128
128 − 𝑥

128 − 64
,   64 ≤ 𝑥 ≤ 128

1,   𝑥 ≤ 64

         (7) 

𝜇𝐼𝑑𝑒𝑎𝑙(𝑥) =

{
 
 

 
 

0,   𝑥 ≤ 64 𝑜𝑟 𝑥 ≥ 192
𝑥 − 64

128 − 64
,   64 ≤ 𝑥 ≤ 128

192 − 𝑥

192 − 128
,   128 ≤ 𝑥 ≤ 192

         (8) 

𝜇𝐵𝑟𝑖𝑔ℎ𝑡(𝑥) = {

0,   𝑥 ≤ 128
𝑥 − 128

192 − 128
,   128 ≤ 𝑥 ≤ 192

1,   𝑥 ≥ 192

  (9) 

 

Fig. 7. Graph of output membership function at temperature 

The humidity PWM output is 8bit or between 0 to 

255[18]. This value is obtained from the PWM which 

is sent to the microcontroller to regulate the light 

intensity from 0 to 255 and is converted into a fuzzy 

set in the form of slow, normal and fast. The 

membership degree   of fan speed is expressed by 

equations (10), (11), and (12). Figure 8 shows a graph 

of the output membership function in the form of fan 

speed. 
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𝜇𝑆𝑙𝑜𝑤(𝑥) = {

0,   𝑥 ≥ 128
128 − 𝑥

128 − 64
,   64 ≤ 𝑥 ≤ 128

1,   𝑥 ≤ 64

         (10) 

𝜇𝑁𝑜𝑟𝑚𝑎𝑙(𝑥) =

{
 
 

 
 

0,   𝑥 ≤ 64 𝑜𝑟 𝑥 ≥ 192
𝑥 − 64

128 − 64
,   64 ≤ 𝑥 ≤ 128

192 − 𝑥

192 − 128
,   128 ≤ 𝑥 ≤ 192

  (11) 

𝜇𝐹𝑎𝑠𝑡(𝑥) = {

0,   𝑥 ≤ 128
𝑥 − 128

192 − 128
,   128 ≤ 𝑥 ≤ 192

1,   𝑥 ≥ 192

    (12) 

 

Fig. 8. Graph of output membership function on humidity 

3. The rule base of fuzzy logic 

After create linguistic variables, defining linguistic 

terms, and creating membership functions, the last step 

of fuzzy system design is creating a rule base. Rules 

describe, in words, the relationships between input and 

output linguistic variables based on their linguistic 

terms. A rule base is the set of rules for a fuzzy system. 

To create a rule, you must specify the antecedents, or 

IF portions, and consequents, or THEN portions, of the 

rule. Table I shows the fuzzy logic rule base used in the 

incubator created in this research. 

TABLE I.  RULE BASE 

Lamp/Fan Cold Warm Hot 

Dry Bright/ Fast Ideal/ Fast Dim/ Fast 

Medium Bright/ 

Normal  

Ideal/ Normal Dim/ 

Normal 

Moist Bright/ Slow  Ideal/ Slow Dim/ Slow 

E. Tool Working System 

The working system of the egg incubator machine 

can be seen in the flowchart image. The following 

Figure 9 is a flowchart of the temperature and humidity 

system. 

 

Fig. 9. Temperature and humidity system flowchart graph 

The way this egg incubator works is that when the 

DHT11 sensor detects a room temperature of more 

than 40oC, the incandescent lamp will dim the lighting. 

If the temperature is below 36oC then the incandescent 

lamp will provide lighting and if the temperature is 

between 36-40oC then the lamp will be in ideal 

condition [19]. Likewise with the humidity in the egg 

incubator room, the ideal humidity for incubating 

chicken eggs is 55-65%RH [20]. To regulate the 

humidity in the egg incubator room, this research uses 

a DC cooling fan which will be controlled by fuzzy 

logic and the way it works is that if the DHT 11 sensor 

receives humidity above 65%RH, the fan will reduce 

the speed and if the humidity in the room is less than 

55%RH then the fan will increase speed and if the 

humidity is between 55-65%RH then the fan speed will 

be normal. 

To turn the egg, this research used a TYD 49-R 

motor dynamo. The TYD 49-R motor dynamo is 

controlled using a DH48S-S Timmer which will 

reverse the speed 4 times every day [21]. 

III. RESULT AND ANALYSIS 

The results of this research include the results of 

testing the accuracy of the temperature and humidity 

values of the tool that has been made, testing automatic 

voltage transfer when a power outage occurs, testing 

the entire egg incubator system and discussion of 

hatching results. 

A. Temperature and Humidity Value Testing 

Accurate levels of temperature and humidity play an 

important role in the success of hatching eggs. In this 

case, it is necessary to compare the sensor from the tool 

that has been made with the tool that has been calibrated 

to determine the level of accuracy of the tool that has 

been made. The results of the comparison of 
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temperature and humidity are shown in Figure 10 and 

Figure 10 respectively. 

 

Fig. 10. The result of comparison of temperature values from tool 

and thermometer 

Figure 10 shows the results of comparing 

temperature values between the tool that has been made 

and a calibrated thermometer. In the last three tests the 

difference was quite large, namely 2.4oC, 2.7oC, and 

2.6oC. This is due, in part, to the sensitivity of the 

DS18B20 temperature sensor used in the tool. Based on 

the datasheet from DS18B20, the error value reaches ± 

2oC. 

 

Fig. 11. The result of comparison of hygrometer values from tool 

and hygrometer 

Figure 11 shows the results of the humidity 

comparison between the tool that has been made and a 

calibrated hygrometer. The 14th test showed the largest 

difference value, namely 3%RH, while the other tests 

only had a difference of 1-2%RH with the hygrometer. 

Based on the datasheet, the DHT11 humidity sensor has 

an error of 5% RH, so the measurement error produced 

by the tool is still within the error range of the DHT11 

sensor. Figure 11 shows the results of comparing 

temperature with a thermometer and figure 12 shows 

the results of comparing humidity with a calibrated 

hygrometer. 

 

Fig. 12. Comparison results of temperature sensors with 

thermometer 

 

Fig. 13. Comparison results of humidity sensors with hygrometer 

B. Comparison of PWM Value Results 

The PWM value is the result of fuzzy logic 

inference which describes the light intensity of the 

lamp and fan speed. Figure 14 and Figure 15 shows a 

comparison graph between the PWM values on the tool 

and MATLAB. 

 

Fig. 14. Temperature PWM values comparison graph 

 

Fig. 15. Humidity PWM values comparison graph 
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Based on Figure 14 and 15, it can be seen that the 

results of comparing the PWM value of light intensity 

between the tool and MATLAB have the largest 

difference of 5.56, while the PWM of fan speed has the 

largest difference of 13.7. 

C. Whole System Testing 

Hatching eggs using the fuzzy logic method is in 

principle conditioned like a chicken egg being 

incubated by its mother. Hatching of chicken eggs 

takes approximately 21 days with the ideal room 

temperature of 36oC-40oC and ideal humidity of 

55%RH-65%RH. This research carried out a test for 

hatching KUB chicken eggs using the Mamdani fuzzy 

logic method and using conventional methods as a 

comparison material for the tests carried out, each of 

the two methods hatched 10 KUB chicken eggs [22]. 

Testing of egg incubators using the Mamdani fuzzy 

logic method started hatching on 22 January 2024 and 

manual egg incubators starting on 30 January 2024. 

The egg rotation was carried out in different ways, for 

the fuzzy logic egg incubator machine it used a motor 

dynamo as an automatic tool for turning. turning the 

eggs, while manual egg incubators are done with 

human assistance [23]. The egg rotation time for both 

eggs is carried out 4 times a day with the hatching 

results per day shown in Figure 16. 

 

Fig. 16. PWM value comparison graph 

Based on Figure 14, it can be seen that the results of 

the comparison between egg incubators using the fuzzy 

logic method and manual egg incubators, both have a 

percentage of 100% hatchability for 10 eggs each, 

however hatchability using the fuzzy logic method is 

better than when using manual methods. Where the 

testing of eggs hatched using the fuzzy logic method 

started to hatch on the 18th day and more hatched on 

the 19th day, while eggs hatched using the manual 

method started to hatch on the 19th day and more 

hatched on the 20th day. Turning the eggs in the fuzzy 

logic incubator is done automatically so that it can save 

energy and avoid forgetting to turn the eggs. The egg 

hatching process can be seen in Figure 17 and Figure 

18. 

 

Fig. 17. Egg hatching results using fuzzy logic 

 

Fig. 18. Hatching eggs using conventional methods 

D. Automatic Electrical Voltage Transfer Testing 

Electrical voltage is one of the important things for 

running an egg incubator. In general, egg incubator 

machines are run from a PLN voltage source. To 

anticipate problems with the PLN voltage source, this 

research implemented a voltage source shift. The 

voltage transfer is carried out automatically by relying 

on a relay which will regulate the transfer of the voltage 

source when the PLN electricity source goes out. In this 

research, an Uninterruptible Power Supply (UPS) is 

used as a backup voltage source. The UPS used has a 

power rating of 360VA, power consumption of 360W, 

output voltage of 230V and input and output 

frequencies of 50/60 Hz. The test was carried out by 

connecting the UPS and the PLN voltage source to the 

relay, then connecting the relay to the egg incubator. 

Figure 19 shows a device that gets voltage from the 

UPS.  

 

Fig. 19. UPS is used in incubator 
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The test of switching the voltage source from PLN 

to the UPS of the egg incubator machine was 

successfully carried out, but with a full battery 

condition, the UPS could only replace the PLN function 

for less than 1 hour with a stable voltage output of 220 

volts. Figure 18 shows the voltage source transfer test 

from PLN to UPS.  

IV. CONCLUSION 

Based on the research that has been carried out, it 

can be concluded that temperature and humidity 

settings using a fuzzy logic system are able to maintain 

temperature and humidity in accordance with the given 

set points, namely 36 – 40oC and 55–65%RH. In this 

research, calibration results were obtained from testing 

the DS18B20 sensor and the DHT11 sensor with a 

hygro-thermostat which had a difference in values of 

0.5 – 2.7oC and 1-3% RH. Egg hatching testing using 

fuzzy logic has a success rate of 100% for the 10 eggs 

hatched, each of the two methods hatches 10 eggs. 

Where the results of the hatching test on the egg 

incubator machine used fuzzy logic by rotating the egg 

rack 4 times a day and managed to hatch early, precisely 

on the 18th to the 20th day, while the results of the 

hatching test on the manual egg incubator machine by 

rotating the egg rack 4 times a day has a percentage of 

egg hatching success rate of 100% and they start to 

hatch on the 19th to the 21st day. In this research, the 

application of the voltage source switching system from 

PLN to UPS was successful but only lasted less than 1 

hour. This can be concluded that the use of UPS is not 

yet efficient when applied to egg incubators. 
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