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Abstract

With the use of a spinning mechanism that aids in hatching the eggs,
an egg incubator is a device that mimics bird incubation by keeping
the eggs warm at a specific temperature range and in the proper
humidity. A well-designed egg incubator system can achieve excellent
hatchability and can hatch a huge number of birds at once. Sets of
bulbs may make up the primary heating elements, which are used to
heat the incubator so that the eggs can hatch. The microcontroller
processed sensor data, and using machine language programming, it
engaged various control devices to assist in controlling the incubator’s
conditions. An egg incubator that operates consistently, actively, and
proficiently will typically be able to produce enough chicken to satisfy
the daily protein needs of every household in the modern world.

1. Introduction

One of the most recent inventions that offers employment chances,
particularly for people who aspire to be good farmers, is an egg incubator.
The system for egg incubators is intended to automatically regulate the
temperature and humidity of the incubator for various types of eggs. This egg
incubator’s primary function is to perform the animal’s incubation of an egg
till hatching. Since ancient times, both chicken and bird eggs have been
incubated by artificial means. Artificial incubation techniques are said to
have been invented by both the Chinese and the Egyptians. Both the global
population and the demand for protein are currently expanding at alarming
rates. A cheap and nutritious source of protein is poultry. A broody chicken
(a chicken that desires to lay eggs, raise the chicks, and hatch the chicks) can
often hatch 10-12 eggs at a time in three weeks, which reduces its output
because it typically need time to incubate and hatch the chicks [1]. Some
huge birds, including albatrosses and condors, typically lay just one egg
every two years, according to Benjamin and Oye [2]. There is now a need for
artificial incubation because relying on this kind of natural incubation is
inadequate given the world’s expanding population [3]. The steady
temperature needed for an egg embryo to develop over a predetermined
amount of time is the most crucial component of incubation. Another
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important factor is humidity; when the air around an egg is excessively dry
during incubation, the egg will probably lose too much water to the
atmosphere, which might make hatching difficult or impossible.

II. Literature Review

The minimum and maximum temperatures for the first eighteen days
should be between 37.7°C and 39.3°C, according to Oluyemi and Roberts
[4]. The temperature should be lowered from 37.8°C to 36.0°C after the
eighteen days of incubation till the chicken’s hatch. As of now, the
temperature should be kept between 36°C and 39°C for the duration of
incubation, in accordance with previous researchers’ findings [4-13].
However, Lourens et al. [14], King’ori [15], and Geneve [16] agreed that
overheating the egg is much more important than underheating since it will
help to accelerate the rate of growth, cause abnormal embryonic growth in
the early stages, and reduce the percentage of hatchability. While operating
the incubator at 35°C for three to four hours will simply cause the chickens’
metabolic rate to slow down, operating it at 41°C for 15 minutes will
negatively impact the embryos [17]. A temperature increase of more than
40.5°C is deadly [19]. Although a temperature reduction will delay hatching,
it is less hazardous than an increase [19, 20]. The creation of chickens from
an emergent embryo is a pretty delicate process that typically requires the
right kind of supervision. According to Oluyemi and Roberts [4], the
minimum and maximum humidity levels within eighteen days should be 52%
and 62%, respectively. Komolafe et al. [21] also recommended these values.
The relative humidity should increase from 55% to 71% after the first
eighteen days till the incubation phase is complete. From this point forward,
the relative humidity should fluctuate between 52% and 71% throughout the
entire incubation period. In order to prevent the eggs from being in the same
position every night - the longest time between turns - Wilson [22]
recommended flipping the eggs more than three times a day. They should
also be turned an odd number of times. Candling is also highly useful during
incubation since it helps identify whether the embryo is growing. The

seventh and fourteenth days of incubation are typically the dates for testing;
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occasionally, the testing is performed just once on the tenth day. Since the
unhatched chicks need to relax and should not be handled in the final few
days, the eggs should not be candled after the 18th day [23, 24].

III. Using the Artificial Incubation Process and its Impact

Below are some of the impacts of using the artificial incubation process:
(1) Some of the chickens can be hatched at a time in a short while.

(2) Another advantage is that it is possible to plan when to hatch the

chickens unlike with the hen one may not know when it can sit for the eggs.

(3) Artificial incubation cannot spread diseases and parasites to the
chickens and lastly, there is no cost for feeding a broody chicken since an

incubator is used.

(4) The chances of the egg’s spoilage are reduced since all the eggs are

subjected to the optimum hatching temperatures.
(5) There are no chances of the chicken damaging eggs through pecking,
a common occurrence with natural incubation [24].

IV. Difficulties in the Process of Artificial Incubation

Below are some challenges faced using the artificial incubation process:

(1) One of the disadvantages of artificial incubation is that it is expensive
to buy an incubator. Most of the incubators are highly-priced and cannot be

affordable to small-scale farmers.

(2) Artificial incubation requires a lot of labor since there will be a lot of
egg turning.
(3) Artificial incubation requires many skills to maintain and manage the

incubator.

(4) The egg incubator needs a power source to work. In most of the rural

and remote areas, a consistent source of power is the major challenge.
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(5) Artificial incubation has a high risk of damaging the embryo and it
can encourage egg-breaking especially during egg turning.

V. Fabrication of the Artificial Egg Incubator

Here are some pictures of the artificial egg incubator in use.
AY

Figure 1. The control box shows the power ON/OFF switch with the L.C.D.

il \W

Figure 2. The construction of the whole egg incubator.
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Figure 3. The switch that is responsible for increasing the temperature of the
whole system also serves as the switch for powering the whole system if the
switch is on from the control box.

Figure 4. Inside view of the whole system.
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Figure 5. The internal view of the whole system if it is powered ON.

Figure 6. The trays that are used in hatching the eggs.
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Figure 7. The bulbs are used to provide heat to the system, while the fan is
used to spray the heat across and also help in regulating the temperature of

the whole system.
VI. Conclusion

We examined the numerous technological developments in artificial egg
incubators, their difficulties, and the results of their use. Additionally, the

artificial egg incubation is a fiction.
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