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Animal husbandry is a business sector that is growing rapidly. Poultry is very
popular with the community, especially broiler chickens. However, breeders
find it difficult to maintain the condition of broiler chickens because these
poultry are heat stress birds that are easily stressed if the coop conditions are
too hot or cold. Because of this, this research was conducted to design a system
that can control the temperature and humidity values of the chicken coop
automatically. The system designed in this study uses a DHT11 sensor which
is useful for detecting the temperature and humidity values of the chicken
coop. The microcontroller used is NodeMCU. The temperature and humidity
values are sent via [oT (Internet of Things) to the ThingSpeak media platform.
The fan will turn on if the temperature value is more than 31° C. The mist
maker will light up if the humidity value is less than 55%, and the incandescent
lamp will light up if the temperature value is less than 29° C. The system
testing performed resulted in a temperature error value of 1,05% and humidity
error value of 2,39%. The system's ability to turn on fans, mist makers, and
incandescent lamps when the temperature value does not match the conditions
can also run well.
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1. INTRODUCTION

Currently animal husbandry is one of the fields that is developing very rapidly and has a high enough
demand in the community, especially poultry such as broiler chickens. The field of broiler chicken farming has
one thing that must be considered, namely the environmental conditions of the chicken coop. Many people are
still concerned about how to care for chickens, even though this breeding activity is quite simple, because the
temperature and humidity values of the chicken coop environment must be at a certain value so that the
chickens will feel comfortable in the coop [1][2][3]. The temperature and humidity of the chicken coop
environment can affect the growth of the chickens. In principle, the maximum growth and efficiency of food
use in chickens will not be achieved if the temperature and environmental conditions are not suitable [4][5][6].

Poultry is an animal that does not have sweat glands which causes poultry to be classified as warm-
blooded animals. Biological conditions like this result in poultry in hot conditions having difficulty dissipating
body heat into the environment. The problem faced in the poultry industry in the tropics is that high
environmental temperatures will create heat stress on broiler chickens [7][8]. Heat stress is a condition of
increasing extreme temperatures experienced by livestock originating from outside and from inside the chicken
coop environment. The temperature of broiler chickens can be maintained by adjusting the temperature and
humidity in the broiler environment [9][10].

As a way to overcome these problems, we need a system that can control the temperature and humidity
values of the Internet of Things (IoT) based chicken coop environment. Monitoring is a process of monitoring,
observing, controlling and managing all activities of inanimate objects and organisms that you want to know
[11][12][13][14]. Internet of Things (IoT) is a global network connection infrastructure, which can connect
physical and virtual objects through communication technology [15]. The IoT section contains networks and
internet that have been developed. IoT is useful for creating an identity for objects so that these objects can
recognize other objects and facilitate interaction between many people and these objects wherever and
whenever [16][17][18].

In previous studies, an [oT testing method was carried out on systems built using NodeMCU and using
Blynk software to control the temperature and humidity of chicken coops [19]. In addition, there is research
using the ATMega 8535 microcontroller and the LM35 temperature sensor [20]. Because the IoT system has
been successful in previous research, this research will recommend IoT to control the temperature and humidity
values of the chicken coop environment using the DHT11 sensor and then it will be sent to the Thingspeak
platform in real-time.

2. METHOD
2.1. System Design

There are two stages in the system design that will be made, namely software design (software) and
hardware design (hardware). In the software design section contains algorithm diagrams about the operation
of the system. The hardware design section contains block diagrams of hardware systems and wiring diagrams
of system circuits.

2.1.1. Software Design

In designing this system, using the Arduino IDE software as a tool to program NodeMCU in C++. Before
programming the system using the Arduino IDE software, a flowchart of the system to be designed is made.
The flowchart shown in Figure 1 is a work system design of a device monitoring the temperature and humidity
values of a controlled chicken coop using IoT. Starting from providing input voltage to the NodeMCU
microcontroller which will later be connected to the internet network.

After connecting to the internet network, the DHT11 sensor will automatically detect the temperature and
humidity values of the chicken coop environment. Apart from that, there is a program that uses NTP (Network
Time Protocol) to detect the time and date of that day, both of which will then be processed by NodeMCU.
The data that has been processed by NodeMCU will be sent to the Thingspeak media platform. There is also a
relay that will be used to turn on the fan if the detected temperature value exceeds the existing limit. Then turn
on the incandescent lamp if the detected temperature value is less than a predetermined limit. As well as turning
on the mist maker if the detected humidity value of the chicken coop is less than a predetermined limit.
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Figure 1. Flowchart of reading and sending data on the system

2.1.2. Hardware Design

The hardware design of the designed system is the NodeMCU microcontroller which functions as the
controller of the read data values which are then processed and sent to Thingspeak. The system design block
diagram can be seen in Figure 2.
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Figure 2. System design system block diagram

The system design used in this study uses a microcontroller in the form of NodeMCU. NodeMcu is an
open source Internet of Things (IoT) platform. NodeMCU includes hardware and firmware for the ESP8226-
12 system on a system chip (SoC) of an expressive system that uses the LUA instruction set programming
language [21][22][23][24]. Data on temperature and humidity values originating from the DHT11 sensor will
be read by NodeMCU and later this data will determine whether or not the existing relay is on [25][26][27].
All temperature and humidity data from the DHT11 sensor will also be sent to the media platform in the form
of Thingspeak using the IoT method [28][29][30].

Hardware assembly is part of the process of connecting all existing devices or components, so that they
can read the DHT11 sensor values which will later trigger performance from the output. The circuit of the
entire hardware can be seen in Figure 3.
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Figure 3. Hardware design diagram

NodeMCU has data in the form of input and output used in the designed system. These inputs and outputs
can be seen in Table 1.

Table 1. Input Output

NodeMCU Pin Sensors/Actuators
D1, D2 LCD
D3 DHT11 Sensor
D6, D7, D8 4 Channel Relay

2.2. Research Flowchart

There are several stages of research conducted to create a system that has been designed. After conducting
literacy studies and identifying problems, then carry out the preparatory process for designing the system. At
this stage, all the things needed in the research are prepared. If so, enter the hardware and software design
stage. After the designed system has been made, the tool testing process is carried out. If the tool is successful,
then enter the process of data collection and analysis. After all stages have been completed, an evaluation
process of the research carried out is carried out. The research flowchart can be seen in Figure 4.
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Figure 4. Research flowchart
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3.  RESULTS AND DISCUSSION
3.1. DHT11 Sensor Testing

Testing the DHT11 sensor produces temperature and humidity values compared to tested factory-made
devices. The DHT11 sensor is connected to NodeMCU, which is then measured for a certain period of time.
This sensor test also aims to determine the level of error that exists on the sensor.

Temperature and humidity data collection was carried out in conditions that were quite hot, namely at
13.00-16.00. There are two variables tested from the DHT11 sensor, namely the temperature value and
humidity value. Testing the temperature value from the DHT11 sensor can be seen in Table 2 and testing the
humidity value from the DHT 11 sensor can be seen in Table 3. The error from this test can be determined using
the formulas in Equation (1) and Equation (2).

Dif ference = |Reference Value — Sensor Value| (1

. , . |Dif ferance| 100% 2
— X
rror Percentage |Reference Value| ’ ®

Table 2. Testing of DHT11 sensor temperature values
No Temperature DHT11 (°C) Termometer (° C) Error (%)

1 335 332 0.9
2 33.8 334 1.1
3 33.9 33.6 0.8
4 33.8 335 0.8
5 342 33.7 1.4
6 342 33.8 1.1
7 344 339 1.4
8 345 34.1 1.1
9 34.6 342 1.1
10 34.7 344 0.8
Average error 1.05

The results of sensor testing and calibration of the DHT11 sensor are that the sensor can work normally
in measuring temperature and humidity. The temperature produced by DHT11 is between 0-500C and humidity
is a minimum value of 20% RH to a maximum of 90% RH. Error reading from the DHT11 sensor for
temperature is 20° C, while for humidity from the DHT11 sensor it is 5% RH. The error reading of the
temperature and humidity values is in accordance with the datasheet from the DHT11 sensor [11].

Table 3. Testing the DHT 11 humidity sensor values
No Humidity DHT11 (%) Higrometer (%) Error (%)

1 56 55 1.8
2 54 53 1.9
3 55 53 3.7
4 53 52 1.9
5 52 50 0.4
6 54 52 3.8
7 52 51 1.9
8 51 50 0.2
9 50 48 4.1
10 49 47 4.2
Average error 2.39

3.2. Set of Tools

The entire series of tools in hardware form can be seen in Figure 5 and Figure 6. There is an LCD display
on the front of the system. Then there is a fan behind which works if the temperature does not match what has
been set. The DHT11 sensor and mist maker and glow lamp are located inside the system.
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Figure 5. View of the Toolkit from the front

LA

Figure 6. View (;f the Toolkit from the back

3.3. System Testing

Comfortable temperature and humidity for boiler chickens can be seen in Table 4.

Table 4. Temperature and humidity for chickens

Temperature and Humidity Levels for Chickens
Age (days) Temperature (° C) Humidity (%)

1-7 29-31 55-65
8-14 27-29 55-65
15-21 25-27 55-65
22-28 23-25 55-65
>28 22-23 55-65

Broiler chickens that have not been able to regulate their own body temperature are 0-5 days old. Chickens
that are only one week old can regulate their own body temperature optimally [3]. So, temperature automation
is needed to keep the coop in the chicken's comfort zone. In this study, the system that has been designed will
be tested in the period 14.00-21.00 to determine whether the performance of the system is working properly or
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not. The chickens used in data collection were 7-21 days old. The data being tested are the temperature and
humidity values of the chicken coop, which then from these values can turn on the relay according to the
command or not. The results of system testing data can be seen in Table 5.

Table 5. System testing results

No Time Temperature Humidity Fan Mist Maker Incandescent Lamp
Value (° C) Value (%) Condition Condition Conditions
1 14.00-14.30 34.7 55 ON ON OFF
2 14.30-15.00 34.1 55 ON ON OFF
3 15.00-15.30 33.8 56 ON OFF OFF
4 15.30-16.00 34.1 55 ON ON OFF
5 16.00-16.30 334 56 ON OFF OFF
6 16.30-17.00 323 57 ON OFF OFF
7  17.00-17.30 31.2 58 ON OFF OFF
8 17.30-18.00 30.1 57 ON OFF OFF
9 18.00-18.30 29.8 58 ON OFF OFF
10 18.30-19.00 29.6 58 ON OFF OFF
11 19.00-19.30 29.5 57 ON OFF OFF
12 19.30-20.00 28.9 60 OFF OFF ON
13 20.00-20.30 28.8 64 OFF OFF ON
14 20.30-21.00 28.7 65 OFF OFF ON

The data in Table 5 are the temperature and humidity values in the chicken coop which were measured at
14.00-21.00 WIB. In the range of 14.00-14.30 the temperature in the chicken coop is 34.7° C with a humidity
value of 55% so that the fan and mist maker in the chicken coop will turn on. In the range of 14.30-15.00 the
temperature of the chicken coop is 34.1° C with a humidity value of 55% so that the fan and mist maker in the
chicken coop will turn on. In the range of 15.00-15.30 the temperature in the chicken coop is 33.8° C with a
humidity value of 56% so that only the fan in the chicken coop will turn on. In the range of 15.30-16.00 the
temperature of the chicken coop is 34.1° C with a humidity value of 55% so that the fan and mist maker in the
chicken coop will turn on. In the range of 16.00-16.30 the temperature in the chicken coop is 33.4° C with a
humidity value of 56% so that only the fan in the chicken coop will turn on. In the range of 16.30-17.00 the
temperature in the chicken coop is 32.3° C with a humidity value of 57% so that only the fan in the chicken
coop will turn on.

Furthermore, in the range of 17.00-17.30 the temperature in the chicken coop is 31.2° C with a humidity
value of 58% so that only the fan in the chicken coop will turn on. In the range of 17.30-18.00 the temperature
in the chicken coop is 30.1° C with a humidity value of 57% so that only the fan in the chicken coop will turn
on. In the range of 18.00-18.30 the temperature in the chicken coop is 29.8° C with a humidity value of 58%
so that only the fan in the chicken coop will turn on. In the range of 18.30-19.00 the temperature in the chicken
coop is 29.2<C with a humidity value of 58% so that only the fan in the chicken coop will turn on. In the range
19.00-19.30 the temperature in the chicken coop is 29.5° C with a humidity value of 57% so that only the fan
in the chicken coop will turn on.

Then in the range of 19.30-20.00 the temperature in the chicken coop is 28.4° C with a humidity value of
60% so that only the incandescent light in the chicken coop will light up. In the range of 20.00-20.30 the
temperature in the chicken coop is 28.6° C with a humidity value of 64% so that only the incandescent lamp in
the chicken coop will light up. In the range of 20.30-21.00 the temperature in the chicken coop is 28.7° C with
a humidity value of 65% so that only the incandescent lamp in the chicken coop will light up.

Excessive temperature and humidity in the chicken coop can be reduced with the help of DC fans and mist
makers. When the temperature of the chicken coop is too cold, the temperature will be raised with the help of
a 25 Watt incandescent lamp.

3.4. IoT Testing

The IoT used in this research is Thingspeak. This IoT test aims to see the performance of the ability to
receive data by Thingspeak. The data sent is the temperature and humidity values measured using the DHT11
sensor. The data display appears in the form of graphs and numbers on Thingspeak, so it's easy to understand.
The complete temperature and humidity data can also be downloaded in real-time. The graphical display of
data on the Thingspeak media can be seen in Figure 7.
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Figure 7. Display of temperature and humidity data on Thingspeak
4. CONCLUSION

After conducting this research, the problem of controlling the temperature and humidity values of the

chicken coop so that it is maintained and makes the chickens comfortable can be overcome with the system
that has been created. The DHT11 sensor can detect the temperature and humidity values in the chicken coop.
There is an error value that is on the sensor. This error is in accordance with the existing datasheet on the
DHT11 sensor. Relays can also work properly when turning on fans, mist makers, and incandescent lamps
according to existing temperature and humidity conditions. The resulting data can be viewed on the Thingspeak
media platform in graphical form. All sensors and hardware components can work with the help of a Wi-Fi-
connected NodeMCU microcontroller.
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