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CHAPTER 18

INTELLIGENT EGG INCUBATOR: SYSTEM INTEGRATION AND
RESULTS

aShahrul Na’im Sidek, bYasir Mohd Mustafah, Urwah Ismail, and Nur Hasnaa Che Awang,
Department of Mechatronics Engineering
Kulliyyah of Engineering, International Islamic University Malaysia
asnaim@iium.edu.my, byasir@iium.edu.my

18.1 Introduction

In the previous chapter, we have described the mechanical design of the proposed
incubator. The design has to meet the objective of the incubator design that is to
maximize the number of eggs that to be hatched. In this chapter we will describe about
the integration of the hardware and the software of the incubator system.

18.2 Integration and Control Design

The critical task in building the incubator is to design and integrate the systems in the
incubator. This is done by completing the electrical and control part where we have to
control the process of the incubator including the heating element, humidifier circuit,
sensors (temperature and humidity) circuit control, ventilation system, display circuit,
timing device, interfacing the control with the microcontroller as well as the
microcontroller programming.

Fig. 18.1 shows the complete functional block diagram for this incubator. From that
figure, we can see that there are several inputs and output of microcontroller need to be
considered. The inputs to the microcontroller will be coming from both temperature and
humidity sensors. Since we used two temperature sensors and two humidity sensors, the
total number of inputs to the microcontroller will be four.

While there 1s several numbers of outputs coming out from the microcontroller resulting
from the sensor inputs. The microcontroller will control the heating element (lamp) for
temperature control and humidifier for humidity control. Both temperature and humidity
control are the output from the microcontroller after the signal from the sensors goes to
the microcontroller.

For this incubator, we also display the output of the temperature and humidity sensor so
that the measurement can be observed at any time. Besides, we also shows the number of
days left for hatching process as it is counting down from day 21.

For the ventilation system, we used constant rotating fan as the input from the fan will be
coming from the microcontroller. For constant rotation, the voltage supplied to the fan
must be constant from the start to the end of the incubating period.

18.3 Heating Element

For the heating element, we had chosen a 12V, 2.5A, 32Watt lamp with two filaments
inside the bulb as in the Fig. 18.2. Since the incubator is a small system, the lamp is
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