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Abstract 
Incubation of poultry egg is important these days as the demand for chicken 

is increasing day by day. The objective of this paper is to design, fabricate 

and testing of a fully automated egg incubator using electric, battery and 

inverter. Microcontroller based egg incubator system which is able to 

automatically maintain the environment which is optimum for embryo 

growth. The system has a temperature sensor which is able to monitor the 

temperature inside and outside the incubator and this data is sent to a 

microcontroller. The microcontroller, with the help of relays controls an 

incandescent lamp and an air circulating fan to maintain the egg 

temperature from 36 to 38.5°C. The microcontroller also has a user-

programmed timer to control a gear motor for turning the egg holder. Egg 

incubators with regular, effective and efficient operation have the 

capacities of providing enough poultry birds, which can serve every 

household in Nigeria with sufficient amount of protein on daily basis. 

Although many commercial incubators in Nigeria have folded up due to 

epileptic and erratic electricity supply which disrupts and impairs the 

operation of the incubators and reduce their level of performance resulting 

into low production and cost of poultry birds. In order to ensure an 

uninterrupted power supply and keep egg incubators in operation, an 

electric, battery and inverter powered poultry egg incubators were 

developed. The developed electrical/ battery and inverter incubator will be 
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0.98*0.73*1.31m in size with capacity for 1000 chickens egg. The size of 

the charge controller, batteries and inverter power designed and used was 

400W. For the duration of the days of ground work the temperature will be 

maintained within the recommended range of 360C to 390C which will 

achieved will achieved with the temperature control system. The diameter 

of the crank of the turning mechanism will be 151mm while the radius of 

the ventilation hole obtained will be 13.30mm and the heat required will be 

360W and incubation unit heat losses at the rate of 1.154KJ/s.  Two 

batteries for GEL 100-12 or 12V/100AH was used as an electronic device 

that converts direct current into alternating current and also work as a 

backup power supply from batteries which will be fully charged for 6hours. 

 

Keywords:  Design, Egg Incubator, Inverter, Battery, and Chicken. 
 

 

Introduction 
An incubator is a device simulating 

avian incubation by keeping eggs 

warm and in the correct humidity, and 

if needed to turn them, and to hatch 

them. Modern incubators are 

electrically heated with a thermostat. 

The temperature within an incubator 

must be precisely maintained within 

certain limits for optimum growth of 

the egg. Also the egg has to be 

periodically tilted every four hours to 

avoid the setting of the yolk. The need 

for hatching of poultry eggs in large 

quantity is rising very fast, thus posing 

a challenge to the 

technologist/engineers to design a 

very reliable device which can 

facilitate the rate of chick production. 

This is the basis for artificial 

incubation of eggs. 

The word incubation originated from 

Latin word “incubore” which means 

to sit upon or brooding of birds during 

development of the embryo and before 

the hatching or emergence of the 

young. Adewumi, B.A, Oduniyi, A.J 

(1998). Equally an incubator is a 

device that provides proper 

temperature, humidity and other 

conditions necessary for the 

development of certain kind of 

organisms, (Brain, 1987). According 

to the Duffie, J.A and Beckam, W.A 

(1991) an incubator is a device 

stimulating avian incubator by 

keeping egg warm and in the correct 

humidity, and it needed to turn them, 

in order to hatch them. 

There are different kinds of egg 

incubation based on source of energy 
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namely; charcoal, kerosene, electricity and solar. They can also be based on the 

capacity and mode of air circulation namely; still air incubator and forced air 

incubator, and cooling like trio cell, however, they can be classified into two 

distinct types in the market, namely the hot tank and the hot air machine. Each 

of these incubators has their peculiar problems which have actually limited their 

affordability, efficiency or reliability. The focus of this paper is the electric/ 

battery heated incubator, the essential factor which enhances hatchability of the 

egg. Thorough studies of the design, construction and operation of existing ones 

have been carried out, so that the inherent problems of the existing incubator 

are solved or greatly minimized. Provision has been made for the turning 

mechanism of all the eggs at once, automatic regulation of the incubation 

temperature, sufficient humidity and ventilation. The materials are to be locally 

sourced to reduce the cost of the manufacture of the incubator. Many domestic 

bird growers incubate egg to help sustain their flock over time. This paper is 

designed to assist those who wish to incubate small number of domestic poultry 

eggs. The word fertility and hatchability are often used incorrectly by small 

producers. A mother hen performs function of hatching at low efficiency, and 

artificially, in an incubator, a system which stimulates the environmental 

conditions required for such operation is used by poultry farmers to do this 

operation within specified temperature and relative humidity range between 36-

390c and 50-70% respectively. So as to maintain this temperature range, 

sustained heat supply is required. Electricity based egg incubators are known to 

produce clean energy without harmful effects on the environment but they are 

however limited in operation due to initial cost of procuring such equipment 

coupled with the high cost of electric bill, frequent power outages where grid 

electricity exists, and thus it becomes a dream for people in rural areas to get 

into poultry business. That is why the paper poultry incubator comes into play. 

It can operate even in the absence of power from grid for some hours. There are 

two basically types of incubators: 

a. Still Air Incubators 

In still air incubators the temperature has to be precisely maintained at 

38.9°C. Arya, A.P (1975)   

b. Circulating Air Incubators 

Circulating air incubators have fans for air circulation, and in such 

incubators the temperature has to lie within the range from 37 to 38.5° 

C. For this purpose an incandescent lamp is turned on to heat the air, and 
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the heated air is circulated using a fan. Once the temperature exceeds the 

maximum range the lamp is turned off and remains in that state till the 

temperature reaches the minimum. Arya, A.P (1975) 

 

Materials and Methods                                                                                                                    

Machine description 

The egg incubator will be fabricate and design to be made up of the following 

major parts as shown in Figures 1 to 8 which are important. 

 

Mbf plywood 

Ply wood is the major material used in this work. Wood was selected because 

it is poor conductor of heat it is cheaper and readily available than other 

materials like iron, aluminium, copper, etc. Its light weight is also an added 

advantage. 

 

Mesh 

Wire mesh was used to construct the base of the egg tray, in order to ensure 

adequate circulation of humid air from the bottom. Also to ensure that heat 

reaches all part of the eggs. 

 

Angle Iron 

Angle Iron was used in constructing the heating element and the absorber. 

Angle Iron is also used because of it is a good conductor of heat. This means 

that iron will heat up quickly and can retain heat for a long time. Also iron shaft 

was used for constructing the attachment of the egg trays because of its strength. 

 

Insulating material 

The insulating materials used are foil and carton. The foil is used to wrap the 

carton and placed over the inner surface of the incubator. The shiny surface of 

the foil ensures that no heat is absorbed through the foil 

 

Selection of synchronous motor 

The selection of synchronous motor was necessary in order to control the 

movement of the turning egg to the most appropriate direction 

 

Selection of digital controller 

The selection of digital controller was required on this work, which will help in 

controlling temperature, humidity, egg turning and ventilation 
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Selection of humidity fan 

A humidity fan is used to monitor the relative humidity of the incubation unit. 

The hygrometer consists of a display screen and long tube. The tube is the 

sensing element and is dropped in the incubation unit. The relative humidity in 

the incubation unit is displayed on the screen, ensuring the correct level of 

humidity is maintained. 

 

Selection of battery 

A 200A/H lithium phosphate acid battery was used for this work. This battery 

was selected because it is cheaper than its lead acid counterpart, and it can 

power the entire incubator system. The total power requirement of the incubator 

is 400W; therefore a 200A/H battery will serve. 

Since power is given by: 

𝑃 = 𝐼𝑉, a fully charged 200A/H battery rate at 12V with a load of 400W will 

be discharged in12 hours. 

Where 

𝑃 = 400W 

𝑉 = 12V 

Therefore; 𝐼 =
400

12
= 33.3𝐴 

Hence a 200A/H battery will be discharged in 200/33.3=6 hrs. 

 

Design Calculation and Selection of Material 

Design and Selection of Materials for the capacity of incubator 

The capacity of the incubator unit should provide convenient allowance for 

removal and positioning of egg trays, as well as between eggs. Also the volume 

of the incubator was estimated as 1m3 so as to accommodate with capacity for 

1000 chicken egg, and allow enough movement of heated air by convection. 

 

Estimate of total heat requirement of the incubator  

The total heat in an incubator should not be too high because high temperature 

causes an arrest growth of the egg embryo while too low a temperature will 

cause a delay in hatching. 

The total heat requirement of the incubator (QT) is the summation of the heat 

energy required to raise the temperature of air (Qa) and egg (Qe) from 30oc to 

38.9oc the heat loss through the wall of the structure (Qs) the heat loss by 

ventilation (Qv) 
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Hence, 

Total heat requirement in an incubator, 𝑄𝑇 

𝑄𝑇 = 𝑄𝑒 + 𝑄𝑎 + 𝑄𝑣 − − − − − − − − − − − − − − − − − −(1) 

The following relationships were used to determine the heat requirement 

𝑄𝑒 = 𝑀𝑒𝐶𝑒(𝑇2 − 𝑇1) − − − − − − − − − − − − − − − − − −(2) 

𝑄𝑎 = 𝑀𝑎𝐶𝑎(𝑇2 − 𝑇1) − − − − − − − − − − − − − − − − − (3) 

𝑄𝑣 = 𝞭𝒂𝑽𝑪𝒂(𝑇2 − 𝑇1) − − − − − − − − − − − − − − − − − (4) 

𝑄𝑠 = 𝐾𝐴 (
𝑇2 − 𝑇1

𝐿
) − − − − − − − − − − − − − − − − − −(5) 

𝑀𝑒 = 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑒𝑔𝑔 (𝑘𝑔) 

𝐶𝑒 = 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐 ℎ𝑒𝑎𝑡 𝑜𝑓 𝑒𝑔𝑔 (
𝑘𝑔

𝑘𝑗𝑜𝑐⁄ ) 

𝑇1 = 𝑎𝑚𝑏𝑖𝑒𝑛𝑡 𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒, (oC) 

𝑇2 = 𝑜𝑝𝑡𝑖𝑚𝑎𝑙 𝑖𝑛𝑐𝑢𝑏𝑎𝑡𝑜𝑟 𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒, (oC) 

𝑀𝑎 = 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑎𝑖𝑟 (𝑘𝑔) 

𝐶𝑎 = 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐 ℎ𝑒𝑎𝑡 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝑜𝑓 𝑎𝑖𝑟 (
𝑘𝑔

𝑘𝑗𝑜𝑐⁄ ) 

𝑘 = 𝑡ℎ𝑒𝑟𝑚𝑎𝑙 𝑐𝑜𝑛𝑑𝑢𝑐𝑡𝑖𝑣𝑖𝑡𝑦 𝑜𝑓 𝑤𝑜𝑜𝑑(𝑤
𝑚𝑜𝑐⁄ ) 

𝐿 = 𝑡ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 𝑜𝑓 𝑤𝑜𝑜𝑑(𝑚) 

𝐴 = 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑖𝑛𝑐𝑢𝑏𝑎𝑡𝑜𝑟 𝑢𝑛𝑖𝑡(𝑚2) 

𝑉 = 𝑣𝑒𝑛𝑡𝑖𝑙𝑎𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 (𝑚3

𝑠⁄ ) 

𝛿 = 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 𝑜𝑓 𝑎𝑖𝑟 (
𝑘𝑔

𝑚3⁄ ) 

Also 

𝑉 = 𝐶𝐴 

Where 

𝐶 = 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 𝑜𝑓 𝑠𝑡𝑖𝑙𝑙 𝑎𝑖𝑟(𝑚
𝑠⁄ ) 

𝐴 = 𝐴𝑟𝑒𝑎 𝑜𝑓 𝑣𝑒𝑛𝑡 ℎ𝑜𝑙𝑒(𝑚2)(𝐴𝑑𝑒𝑤𝑢𝑚𝑖 𝑎𝑛𝑑 𝑂𝑑𝑢𝑛𝑖𝑦𝑖, 1998). 

 

Design of heat transfer pipe 

A common form of heat transfer apparatus employ transfer of heat to a fluid 

flowing inside a circular pipe which is sometimes at temperatures different from 

the surrounding of the pipe. A temperature gradient is established inside the 

pipe metal. Since the heat flow will be in the radial direction the independent 

variable is r, and the proper form from Fourier rate equation 
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𝑄𝑟 = −𝐾𝐴
𝛥𝑇

𝛥𝑅
 

Substituting 𝐴 = 2𝜋𝑟𝑙 

𝑄𝑟 = −𝐾(2𝜋𝑟𝑙)
𝛥𝑇

𝛥𝑅
 

𝑄𝑟 =
2𝜋𝐾𝐿(𝑇𝑖 − 𝑇𝑜)

ln(
𝑟0

𝑟𝑖
⁄ )

− − − − − − − − − − − − − − − − − −(7) 

 

Design of the critical thickness of insulation of the incubator  

The condition of maximum heat loss from the heat chamber is 

𝑟𝑐 >
𝑘

ℎ
 - - - - - - -- (8) 

Where 

𝑟𝑐 = 𝑐𝑟𝑖𝑡𝑖𝑐𝑎𝑙 𝑟𝑎𝑑𝑖𝑢𝑠 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛(𝑚) 

ℎ = 𝑐𝑜𝑛𝑣𝑒𝑐𝑡𝑖𝑣𝑒 ℎ𝑒𝑎𝑡 𝑡𝑟𝑎𝑛𝑠𝑓𝑒𝑟 𝑐𝑜 − 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 (𝑤
𝑚2𝑜

𝐶⁄ ). 

 If the outer radius of insulation is greater than the critical valve, an increase in 

insulation thickness will cause a decrease in heat loss from the heat chamber 

(Chapman, 1974). 

 

Design Analysis 

For the design, the room temperature was taken to be 30oc, the maximum 

attainable temperature in the incubator unit is taken to be 38.9oc and the mean 

mass of egg is taken to be 0.05315kg. 

 

Capacity of the incubator 

For the incubation unit with length of 548mm, width 426mm, the capacity was 

determined as follows; 

The mean area that each egg (chicken) will occupy was taken to be 

.98*0.73*1.31m. An allowance between the eggs is necessary say 0.05m. Thus 

mean area of each egg is 0.5*0.56m. While the allowance for convenient 

removal and positioning of egg tray is 0.7m 

Capacity=
𝑇𝑜𝑡𝑎𝑙 𝐴𝑟𝑒𝑎−𝑇𝑜𝑡𝑎𝑙 𝐴𝑙𝑙𝑜𝑤𝑎𝑛𝑐𝑒

𝑚𝑒𝑎𝑛 𝐴𝑟𝑒𝑎 𝑓𝑜𝑟 𝑒𝑎𝑐ℎ 𝑒𝑔𝑔  

=
1096 × 852 − 456 × 212

700
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= 1195.88571𝑒𝑔𝑔𝑠 

Hence, the number of eggs to be incubated at any batch is approximately 1200 

eggs that can be accommodated in four different egg trays. 

 

Table 1: Total heat requirement 

Initial Data Analysis Result 

𝑴𝒆

= 𝟎. 𝟎𝟓𝟑𝟏𝟓𝒌𝒈 

𝑪𝒆 = 𝟑. 𝟑𝟏𝟑𝒌𝒋/

𝒌𝒈ok 

T1=30OC 

30+273=303K 

T2=38.9OC 

38.9+273=311.9k 

 

𝑄𝑒 = 𝑀𝑒𝐶𝑒(𝑇2 − 𝑇1) 

Where, 

𝑄𝑒 =heat required to raise temperature 

of egg from 30oC to 38.9oC 

 

𝑚𝑒= mean mass of eggs 

𝐶𝑒= specific heat capacity of egg 

T1= ambient temperature 

T2=maximum required temperature 

𝑄𝑒 = 0.05315 × 3.313 × 8.9𝑘 

For 1200 eggs, 𝑄𝑒 = 1.567 × 60 

 

 

 

 

 

 

 

 

 

 

=1.567kJ 

=94.02kJ 

 

 

=0.19896kg 

 

 

 

 

 

 

= 2.4808𝐾𝐽 

𝜹𝒂

= 𝟏. 𝟐𝟕𝟓𝟒
𝒌𝒈

𝒎𝟑⁄  

𝑽 = 𝟎. 𝟏𝟓𝟔𝒎𝟑 

𝑪𝒂

= 𝟏. 𝟒𝟎𝟏
𝒌𝒋

𝒌𝒈𝒐𝒄⁄  

𝑻𝟏 = 𝟑𝟎𝟑𝑶𝒌 

𝑻𝟐 = 𝟑𝟏𝟏. 𝟗𝑶𝒌 

 

𝑄𝑎 = 𝑀𝑎𝐶𝑎(𝑇2 − 𝑇1) 

But 𝑀𝑎 = 𝛿𝑎𝑉 = 1.2754 × 0.156 

Where, 

𝑄𝑎 =heat required to raise temperature 

of air from 30oC to 311.9ok 

𝐶𝑎 =specific heat capacity of air 

𝛿𝑎 =density of air 

𝑉 =volume of air 

𝑄𝑎 =1.2754×0.156×1.401×8.9 

k=0.1125W/moC 

L=0.015m 
𝑄𝑆 = 𝐾𝐴

(𝑇2 − 𝑇1)

𝐿
 

Where, 

𝑄𝑆 =Heat loss through the wall of the 

structure 

𝐴 =Surface area of the incubation unit 

𝐿 =Thickness of  wood 

𝑘 =Thermal conductivity of wood 
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𝐴 = (0.548 × 0.426) × 2

+ (0.426 × 670) × 2 

= 0.467 + 0.571 

𝑄𝑠 = 0.1125 × 1.037 ×
8.9

0.015 × 60
 

Qs = 1.154KJ/s 

From analysis, the egg and air absorb a total of 96.5008kJ of heat while the wall 

of the incubation unit losses heat at the rate of 1.154KJ/s.  

 

Table 2: Rate of heat transfer into incubating unit 

Initial Data Analysis Result 

𝑳 = 0.5m 

𝑲 = 𝟐𝟓w/m0C 

𝑻𝒊 = 62.080C 

𝑻𝒐 = 300C 

𝒓𝒐 = 0.06m 

𝒓𝒊 = 0.057m 

𝑄𝑟 =
2𝜋𝐾𝐿(𝑇𝑖 − 𝑇𝑜)

𝑙𝑛(𝑟𝑜 − 𝑟𝑖)
 

Where, 

𝑄𝑟 = Rate of heat transfer. 

𝐾 = Thermal conductivity of pipe 

material. 

𝐿 = Length of pipe. 

𝑇𝑖 = Temperature of inside surface. 

𝑇𝑜 = Temperature of outside surface. 

𝑟𝑜= Outer radius of pipe. 

𝑟𝑖 = Inner radius of pipe. 

𝑄𝑟 =
2 × 3.142 × 25 × 0.5 × 32.42

𝑙𝑛(0.06 0.057)⁄
 

 

 

 

 

 

 

 

 

 

 

 

 

= 49.66KJ/s 

Total Power Consumption 

Total power consumption 𝑃𝑇 = 𝑃ℎ + 𝑃𝑓𝑠
+ 𝑃𝑓𝑏

+ 𝑃𝑐 

Where;  

𝑃ℎ = Power of heating element =360W 

𝑃𝑓𝑠
= Power of small fan =5.44W 

𝑃𝑓𝑏
= Power of big fan = 4.88W 

𝑃𝑐 = Power of control board =25W 

Hence total power consumption,  

𝑃𝑇 = 360𝑊 + 5.44𝑊 + 4.88𝑊 + 25𝑊 = 395.32𝑊 
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Principle of Moment 

The principle of moment, also known as Varignon’s Theorem, states that the 

moment of any force is equal to the algebraic sum of the moment of the 

component of that force. Bram, L.L (1987) 

The combined effect of the force and distance which determine the magnitude 

of the turning force is called moment of the force and is derived as follows; the 

moment of a force about a point in the product of the force and perpendicular 

distance of its line of action from the point. Chapman, A.J (1974) 

𝑀 = 𝐹 × 𝐷 

 

Where, 

𝑀 = 𝑚𝑜𝑚𝑒𝑛𝑡(𝑁𝑚) 

𝐹 = 𝐴𝑝𝑝𝑙𝑖𝑒𝑑 𝑙𝑜𝑎𝑑(𝑁) 

𝐷 = 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒(𝑚) 

When a body is in equilibrium the sum of the anticlockwise moment about any 

point is equal to the sum of clockwise moment. Christopher, A and Homola, 

P.E. (2006) 

 

Manufacturing Processes 

The components of the egg incubator 

The incubator is basically made up of four units namely the wooden cabinet, 

the heat exchanging unit, electricity, battery and control unit. Heat from the sun 

is transferred into the incubation unit by the means of a pipe by convection with 

the aid of fan and the heat is made to circulate in the incubation unit, the eggs 

are hatched in the incubation unit which is made of wooden frame 15mm 

thickness. A thick glass is provided on hinged door through which temperature 

reading and humidity can be observed. The interior part of the incubator unit is 

coated with Carton of 0.5mm thickness wrapped in foil. It consists of egg tray 

and the evaporative water tray place below the egg tray to increase the relative 

humidity.  

The heat exchanging unit consists of heat collector having a total surface area 

of 0.76m3. The external casing of the collector is made of wood. The casing is 

covered with a 4mm thick glass and sealed with a rubber gasket; the absorber 

material is iron sheet. High radiation absorption is achieved by use of black 

paint finish on the iron surface which has a high absorption coefficient. 
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Construction of Component Parts 

Construction of the incubation unit 

The incubation unit consists of the cabinet, four double trays (two setters and 

one Hatcher). The construction of the incubation unit begins from the 

construction of the egg trays for a capacity of two hundred and fifty (250) eggs 

per tray. The egg tray will be constructed with a 15 mm thick ply wood and 

10mm wire mesh. The wood will be cut using a hack saw and was planned using 

a jack plane, and then it was joined by nailing them to form a frame. The wire 

mesh will be cut to the size of the frame and placed at the bottom of the frame 

and joined to the frame by nailing. The dimension of the tray is 

320×320×60(mm). After joining the woods with nails, top bond glue will be 

applied to the edges; this is to serve as adhesive. The frames of the incubation 

unit were made of ply wood. The various parts were joined by nailing before 

which top bond glue will apply to the edges to be joined; this is to serve as 

adhesive and sealant. The interior of the cabinet will be coated with foil sheet 

by nailing it to the wooden frame; this is to serve as insulation. The exterior was 

cleaned after which top bond glue will be apply onto the surface of the frame 

and the Formica, it was left to dry before the surface was overlaid with the 

Formica to give it good finish. At the sides of the incubator frame, vent holes 

of 10mm diameter were drilled using a hand drill machine and copper pipe was 

cut and inserted in the holes. 

 

Construction of the turning mechanism 

The egg turning mechanism is powered by a 12V geared motor used in turning 

1m satellite dish. A lever arm is used to connect the motor to a connecting rod 

that is attached to the four egg trays (setters). The geared motor produces toque 

that is enough to turn both trays at the same time when fully loaded with eggs. 

The motor gets its power from the battery. The connecting rod and the lever arm 

are made of iron material. They are fastened to each other by a 10mm screw. 

The connecting rod was also attached to the trays using 10mm screws. 

 

Construction of the heating element 

The heating element is made of iron springs that will produce a total of 360W 

when current is passed through it. Both ends of the sprigs were fastened to an 

iron plate using fiber glass as fastener 
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Assembling process 

Assembling of the incubator unit 

The component parts of the incubation unit was produced and assembled based 

on component size. Firstly, the base of the cabinet was set in position and top 

bond was applied at the edges. The two sides of the cabinet were carefully fixed 

in the correct positions after which nails were used to join them to the base. Two 

grooves were created at both sides of the cabinet using a hand drill. The iron 

rods that hold the egg tray (setters) are to fit into the grooves. The egg trays 

were clipped to the iron rod with a metal clip; and the Hatcher was placed at the 

bottom of the incubator. The rear of the incubator was also joined to the frame 

by nailing. A shelve was then created at the upper part of the rear wood on 

which the motor for the turning mechanism is to be placed. The heating element, 

the fans and provisions for hygrometer and thermometer tubes were all 

incorporated in the top cover of the incubator before it was mounted on the 

frame. A control panel with provisions for hygrometer, thermometer, switch 

and light indicators was then mounted on the top of the incubator cabinet. Catton 

wrapped with foil was placed on the interior surface of the cabinet. Before 

mounting, the incubator door was cut at the middle and glass fixed for 

visualization of the interior. Two hinges were used to fix the door with a handle 

screwed. 

 

Working Principle  

Electric energy with the help of a battery and inverter were used for this 

fabrication. This electric energy is stored in batteries and used to heat up a 

heating element. The heating element provides the required heat during the 

night hours. Energy stored in the battery is also used to power the turning 

mechanism and other electrical components. The turning mechanism ensures 

that the eggs are turned in every four (4) hours with the help of a timer. But for 

demonstration purpose, the timer was set for the turning mechanism to turn in 

less than one minute. The relay on the control board regulates or switches the 

source of heat from electric to battery during the night in order provides 

adequate humidity. 

 

Conclusion 

Design and fabrication of egg incubator was successfully carried out using 

electric and battery as power source. Heat transfer principles and the average 

annual data for Bauchi were considered. The developed electrical/batteries and 

inverter incubator was 0.98*0.73*1.31m in size with capacity for 1000 chicken 
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egg. The size of the charge controller, batteries and inverter power designed and 

used was 400W. For the duration of the 14 days of ground work the temperature 

will be maintained within the recommended range of 360C to 390C which was 

achieved with the temperature control system. Temperature and relative 

humidity was also observed and adequately regulated using a temperature and 

humidity sensor respectively. Most of the materials used were locally sourced. 

From the result of the test and cost analysis, it is evident that the incubator 

produced is relatively cheap and efficient and durable.  
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