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ABSTRACT 

 

Langita Masayu Aurela 1), Icha Aulia Abadi 2),  

Aisyah Nurul Muayadah 3),  Miftachul Rosadah4) 

SMP Darul Ulum 1 Unggulan Peterongan 

 Email: ichaauliaabadi@gmail.com 

 

One of the livestock business that has prospects in Indonesia is the Peking duck business 

because many Indonesian people are interested in Peking meat to meet the needs of animal 

protein. In the Peking duck farming business, farmers raise ducks that produce eggs. after that the 

hatching / nursery process. Based on the results of an interview with Mr. Bambang, one of the 

Peking duck entrepreneurs in the village of Sadar Tengah, in the hatching/breeding process, Mr. 

Bambang put duck eggs in the duck egg incubator oven. The incubation process for duck eggs is 

about 1-27 days in the egg incubator oven. On the 27th and 28th day the duck eggs began to hatch 

into duck seedlings. So the duck egg incubator oven requires electricity 24 hours for 28 days. In 

this process, it can contribute a percentage of the cause of global warming in the world because 

electricity is obtained from PLN through the combustion of nuclear reaction coal. 

One of the right solutions to this problem is to make a solar powered Peking duck egg 

hatching oven. The tools used are cutter, saw, drill, nail, hammer, tespen and screwdriver, meter. 

The materials used are wood, plywood, styrofoam, glass, bolts, hinges, 8 5 watt lights, switches, 

fittings, switches / digital thermostats, temperature temperature, auto timer, egg tray, zinc, 3 solar 

panels with a capacity of 100 WP, 1 controller 10 A solar panel, 1 100 Ah battery and inverter. 

Before using the solar powered Peking duck egg incubator oven, the oven was cleaned with 

disinfectant and stabilized the temperature for 2 days. Researchers set the temperature on a digital 

thermostat, the temperature used as a benchmark is 360C - 370C. If the temperature exceeds the 

limit, the light will go out. After inserting 300 duck eggs 1 x 24 hours, the duck eggs were 

checked by binoculars/lighting and there were 30 duck eggs without embryos and on day 5 there 

were 20 duck eggs with damaged embryos. After 1 to 28 days in the oven, 250 duck eggs hatch 

into ducklings. So the solar powered peking duck egg incubator oven can incubate 83%. Ducks 

are sold and farmers earn more because they don't use electricity. The profit obtained is Rp. 

1,250,000.00 from 1 duck egg incubator oven. 

Keywords. Egg incubator, Peking duck, solar power. 
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A. BACKGROUND 

One of the livestock business that has prospects in Indonesia is the Peking 

duck business because the interest of the Indonesian people to consume animal 

protein from Peking duck meat is quite high so that it has an impact on the 

demand for Peking duck meat. Based on the results of an interview with Mr. 

Bambang, one of the duck breeders, who stated that the people in his village, 

namely Sadar Tengah village, Mojoanyar sub-district, Mojokerto district, East 

Java, generally work as duck breeders. There are various breeders in the village 

of Sadar Tengah, there are those who raise Javanese ducks and Peking ducks. 

Java duck breeders sell duck eggs used as salted eggs. Meanwhile, Peking duck 

breeders use eggs for breeding into ducklings. After that, they are kept for about 1 

month and the breeders sell the ducks to use their meat for public consumption. 

In the peking duck farming business, farmers raise female Peking ducks that 

can lay eggs. The eggs are used as peking duck seeds. In the breeding process, Mr. 

Bambang put duck eggs in the duck egg incubator oven. The incubation process 

for duck eggs is about 1-27 days in the egg incubator oven. On the 27th and 28th 

day the duck eggs began to hatch into duck seedlings. So the duck egg incubator 

oven requires electricity 24 hours for 28 days. In this process, it can contribute a 

percentage of the cause of global warming in the world because electricity is 

obtained from PLN through the combustion of nuclear reaction coal. 

One of the topics of global concern is global warming. Global warming is an 

increase in the average temperature of the land, atmosphere and sea as a whole 

caused by an imbalance of ecosystems on earth. The increase in temperature is 

due to the increase in greenhouse gas emissions such as methane, nitrous oxide, 

hydrofluorocarbons, perfluorocarbons, sulfur hexafluoride and carbon dioxide in 

the atmosphere. 

Global warming is caused by many factors. One of them is due to reckless 

human behavior, namely burning garbage, forests, industrial activities and others. 

In addition, humans are often wasteful in using electrical energy. In Indonesia, 

electricity is obtained from PLN through the combustion of nuclear reaction coal. 
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In this 4.0 era, humans from young to old use a lot of electronic devices that 

require electricity. For example, mobile phones, computers, lights, refrigerators, 

washing machines, ovens and so on. This can increase the percentage of global 

warming on this earth. 

Based on the results of an interview with Mr. Bambang who stated that there 

were several obstacles in the process of breeding Peking ducks. The obstacle is 

that during the rainy season in the village of Sadar Tengah, the electricity often 

goes out so that it has a negative effect on the incubation process and the nursery 

process can contribute to the percentage of global warming. To overcome these 

problems, namely by utilizing solar energy as a substitute for electricity. 

Indonesia has a tropical climate that is crossed by the equator which has 

great potential in developing renewable energy from sunlight. Solar Power 

Generation (PLTS) is one of the technologies used to convert solar light energy in 

the form of photons into electrical energy. Sunlight has limited heat so that it can 

replace electrical energy to meet human needs in everyday life. The heat of the 

sun in Indonesia averages 10 to 12 hours per day in the dry season while the rainy 

season averages 5 hours per day. So that it can be used as a solar-powered Peking 

duck egg incubator oven. 

Based on the background described above, the researcher wishes to conduct a 

research entitled "Solar Powered Peking Duck Egg Incubator Oven". 

B. PURPOSE 

The purpose of this study was to determine the Peking duck egg incubator 

oven with solar power as an effort to reduce the cause of global warming. 

C. BENEFITS 

This research can be useful for several groups, namely, 

1. Student 

This research is expected to inspire and motivate other students to create 

useful projects to reduce the cause of global warming which is one of the 

problems in the world 
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2. Researcher 

Researchers gain experience in making and implementing a solar-powered 

Peking duck  egg incubator 

3. Duck farmer 

Based on this research, Peking duck breeders were inspired to use 

renewable energy, namely solar energy as a substitute for electrical energy 

so that they can get more profits in the Peking duck egg hatching business. 

 

D. ACTION PLAN SOLAR POWERED DUCK EGG HATCHER OVEN 

After conducting an interview with one of the residents of Middle Sadar who 

owns a Peking duck egg hatching business, Mr. Bambang, that in this business he 

uses electricity every day to turn on the duck egg incubator oven for 28 days. 

This process can contribute to one of the causes of global warming. In addition, 

the electricity in the village of Sadar Tengah often goes out during the rainy 

season so that it has a negative impact on the hatching of duck eggs. Because the 

researchers have plans to replace electrical energy into solar energy as a 

substitute for renewable energy that is environmentally friendly. 

Based on the results of interviews, in the manufacture of 300 peking duck 

egg incubators requires 40 watts of power. In making a solar egg incubator, it is 

necessary to calculate the amount of power used per day. Here is the calculation, 

 

Table 1. Calculation of the Power of the Duck Egg Incubator Oven Used 

Item  Unit 
Power 

(Watt) 

Voltage  

(Volt) 

Day /hour Total Power 

Watt/Hour(W/h) 

solar powered 

peking duck egg 

hatcher oven  

1 40 watt 220 volt 24 960 W/h 

Amount of power 960 W/h 
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Based on the table above, it is known that the amount of power used to fulfill 

1 solar panel oven is 960 W/h per day. In making a solar duck egg incubator, it 

takes an additional 20% of the total initial power for other devices besides solar 

panels, namely an inverter that functions as a DC (direct) current to AC 

(alternating) current. This is because in general electronic equipment uses AC 

current and a controller (as a current regulator) which closes the current to the 

battery if the voltage is excessive in the battery and stops taking current from the 

battery if the battery is almost empty. 20% of 960 W/h which is 192 W/h. So 960 

W/h plus 192 W/h gets 1,152 W/h. So the total power used is 1,152 W/h. 

The battery voltage that is usually used in everyday life is 12 V. To find out 

the required current strength is to divide the total power by the battery voltage. 

Calculation as follows, 

Current strength (I) = total power: battery voltage 

                       = 1.152 W/h : 12 V 

                       = 96 Ah 

If using a battery with a capacity of 100 Ah 12 V then the required number of 

batteries is 1 battery. Then the resulting number of batteries can be calculated as 

follows, 

              100 Ah x 12 V x 1 = 1200 W/h. 

In the design of making this Peking duck egg hatching oven using a solar 

panel with a capacity of 100WP (Watt peak). The average sunshine time in 

tropical countries during the rainy season like Indonesia is 5 hours. Then the 

electrical power that can be supplied is 100 watts x 5 hours = 500 Wh. So it 

requires 3 solar panels with a size of 100 W/h with the following calculation 

details, 

1200W/h : 500 Wh = 2.4 or 3 solar panels. 

Each solar panel has different specifications depending on its capacity. In 

research using 100 Wp solar panels have specifications as in table 2 below,  
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      TABLE 2. SOLAR PANEL SPECIFICATIONS 100 Wp 

NO SPECIFICATION QUANTITY 

1 Maximum power (Pm) 100 Wp 

2 Optimum operation current (Imp)  4,39 A  

3 Optimum power voltage (Vmp) 22,70 V 

4 Type Monocristalin 

5 Strong current controller 26,4A 

6 Short circuit current (Isc) 3,30 A 

7 Open circuit voltage (Voc) 29,13 V 

8 Backig (Brand Type) Bell 

 

Based on the table data above, it can be determined the current strength in 

the   required solar charger controller by looking at the Short circuit current (Isc) 

data and digging it by the number of solar panels needed. Here is the calculation, 

3.30 A x 3 = 9.90 A or 10 A. So you need a 10 A solar charger controller. 

In making a solar powered duck egg incubator, an inverter is needed which 

functions to convert direct current (DC) into alternating current (AC). Solar 

panels cannot generate alternating current on their own, therefore require an 

inverter. The inverter specifications must match the working voltage of the 

system and the voltage at the AC load. The inverter used in this study is an 

inverter that has a high efficiency of about 85% - 95% and above from the 

maximum power. 

The following is a design for a solar duck egg incubator with a capacity of 300    

eggs, 
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Duck Egg Incubator Oven Design 

Based on the description above, to make a solar powered Peking duck egg 

incubator oven requires several tools and materials. The details of the tool for making 

a solar egg incubator are listed in table 3 as follows, 

Table 3. List of Tools for Making a Solar-Powered Duck Egg Incubator 

NO TOOLS QUANTITY FUNCTION 

1 Cutter 2 to cut Styrofoam 

2 Saw 1 for cutting plywood and wood 

3 Drill 1 to perforate the egg incubator 

4 

Nail 1 

to combine plywood with a block-shaped 

egg incubator frame 

5 

hammer 1 

to press the nail so that it is stuck on the 

plywood 

6 

Tespen 1 

to test the presence or absence of electric 

voltage 

7 Screwdriver 1 to install bolts 
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8 

Ruller 1 

For measuring plywood, wood and 

styrofoam 

 

Meanwhile, the material requirements for making a solar egg incubator are listed in 

table 4 as follows, 

Table 4. List of Ingredients for Making a Solar-Powered Duck Egg Incubator 

NO MATERIALS AMOUNT  FUCTION 

1 wood 

4 pieces with 

each 

measuring 

35cm 

to make a block-shaped oven frame 

2 plywood with 

size 

-Top and bottom 

(60x75cm) 

-Side (40x60cm) 

-Back (40x75cm) 

-Front (10x75cm) 

 4 pieces 

 

to make a duck egg incubator in the 

shape of a block 

3 Styrofoam with a 

size of 40x60cm 

2 to keep the oven moist 

4 Glass with a size 

of 20x75cm 

1 to see eggs in the oven 

5 Bolt 8 to attach the door hinge to the oven 

frame 

6 Hinge 4 for a tool to connect plywood so that it 

can rotate on its axis so that it can be 

opened 

7 5 watt lamp 8 to warm the eggs in lieu of the 

incubation process 
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8 Switch 1 serves to disconnect the power grid or 

as an on/off button 

9 Fitting 8 serves to connect lights with wires on 

the electrical network 

10 Cable 15 m 1 as a conductor of electricity 

11 Thermostat 

digital 

1 To set the temperature automatically 

12 thermometer 1 To measure temperature 

13 Timer auto 1 To measure temperature 

14 Egg tray 2 to put eggs in the egg incubator oven 

15 zinc size 75x6 2 to hold water after watering 

16 solar panels 100 

Wp 

3 for generating electricity by converting 

solar energy into electrical energy 

17 Solar panel 

controller 10 A 

1 To control the solar panel voltage 

18 Accu 100 Ah 1 To store electrical energy generated by 

solar panels 

19 Inverter 1 To convert direct current (DC) to 

alternating current (AC) 

 

E. IMPLEMENTATION OF ACTION PLAN 

The researcher and Mr. Bambang took several actions before using the 

solar powered Peking duck egg incubator, namely cleaning the oven with a 

disinfectant to kill germs that interfere with the hatching process and stabilize the 

temperature for 2 days. The temperature used as a benchmark is 360C – 370C by 

setting the temperature on the digital thermostat at that temperature. If the 

temperature exceeds the maximum limit, the heating lamp will go out. 
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Peking duck eggs totaling 300 are put in a solar egg incubator by placing 

them on an egg tray. Every day duck eggs must be turned over 3 times, namely 

morning, afternoon and evening. After the eggs are put in the oven 1 x 24 hours, 

the eggs are checked by binoculars/lighting to see whether the eggs have embryos 

or not. Eggs without embryos are removed from the oven. From this process, 30 

duck eggs were obtained without embryos. On the fifth day, another check was 

carried out to determine the number of eggs whose embryos were damaged. Of 

the 270 duck eggs, 20 eggs were found whose embryos were damaged so they 

were removed from the oven. On the tenth day the eggs began to be watered with 

a little water once a day, namely during the day. 

The incubation process is about 27 – 28 days in a solar duck egg incubator 

oven. After 27 days Peking duck eggs began to hatch as many as 250 or 83% 

while those that did not hatch were 50 seeds or 17%. So it can be concluded that 

the solar duck egg incubator oven has a hatchability of 83%. 

The price of 1 gasket duck egg is Rp. 2,500.00 after being baked using 

solar power which does not require electricity, farmers get a lot of benefits. 1 

duckling price is Rp. 8,000.00. So the total money obtained from the sale of 

peking duck seeds is Rp. 200.000,00 with a capital of Rp. 750,000.00. So the 

profit obtained by hatching ducks is Rp. 1,250,000.00 in 1 solar powered Peking 

duck egg incubator oven. Buyers of paking duck seeds come from various 

regions, namely Jombang, Mojokerto, Surabaya and others. 

The following are picture the steps for making and using a solar powered Peking 

Duck Egg Incubator  

Preparing the Duck Egg Incubator Oven Tools and materials 
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Measurement of plywood 

 

 

 

Cutting Plywood using a Saw
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Attaching Nails to Plywood and Wood 

 

 

Nailing plywood into blocks
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Measuring and Cutting Styrofoam 

 

 

Installing the Oven CoverMemasang Tutup Oven 
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Installing Styrofoam into the Egg Incubator 

 

 

Installing the Switch on the Egg Incubator
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Installing the Light in the Oven 

 

 

Solar Panel Trial Before Installing Solar Panels on the Roof 
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solar panel installation 

 

 

 Insert tray/egg net 
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Arrange eggs into the incubator 

 

Putting the Temperature in the Oven
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Observing the Embryo in the Egg 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

duck eggs hatch 
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F. EVALUATION 

There are several things that need to be improved in the manufacture and use of a 

solar powered duck egg incubator, namely, 

1. We recommend adding an egg rack roller to rotate the duck eggs 

automatically not manually to avoid the eggs from breaking in the oven 

2. Solar panels require intensive maintenance so that the operation of the solar 

panel tool functions optimally. 

3. It is recommended to add a battery to avoid the shortage of power that can 

be collected in the battery in the rainy season 

G. CONCLUSION 

Based on the research above, it can be concluded that, 

1. Solar powered duck egg incubator oven is the right technology to use for 

gasket duck   breeding businesses that have electricity problems that 

often turn off and can reduce the prevalence of global warming. 

2. Solar power in the Peking duck egg incubator oven is able to incubate 

duck eggs until hatching about 1-28 days 

3. The solar powered Peking duck egg hatching oven has a hatchability of up 

to 83%. 

4. The need for solar power components in making a solar incubator oven 

can adjust to the needs and desired power 
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