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ABSTRACT: Poultry farming is highly sensitive to temperature variations, as extreme heat can
cause heat stress, leading to reduced productivity and increased mortality rates among birds.
Traditional cooling methods, such as manual water spraying, are labor-intensive and inefficient.
This paper presents a Smart Temperature Control System designed to automatically regulate
environmental conditions in poultry farms. The system integrates temperature sensors with a
microcontroller (Arduino) to monitor real-time conditions. Based on predefined thresholds, the
system activates cooling mechanisms, such as automated water sprinklers and ventilation fans,
ensuring optimal temperature levels. The system also features loT connectivity, allowing farmers
to monitor and control operations remotely via a mobile application. By reducing manual
intervention and optimizing cooling efficiency, this smart system enhances poultry welfare,
improves productivity, and minimizes energy and water consumption.

Keywords: Poultry farming, heat stress, temperature control system, smart cooling system,
automated water sprinklers, ventilation fans, Internet of Things (1oT), remote monitoring, mobile

application, energy efficiency, water conservation, poultry welfare.

Corresponding Author: V.Priyanka
Assistant Professor / CSE, Hindusthan Institute of
s @ A0 Technology

Coimbatore, Tamil Nadu, India
Mail: priyanka.v@hit.edu.in

Volume No.6, Issue No.1 (2025)


mailto:priyanka.v@hit.
mailto:2720821103113@hit.edu.in
mailto:3720821103107@hit.edu.in

V.Priyanka et.al Journal of Science Technology and Research (JSTAR)

INTRODUCTION:

Poultry farming is a significant sector in agriculture, providing a substantial portion of the world's
meat and egg supply. However, poultry birds are highly sensitive to temperature fluctuations,
which can severely impact their health, productivity, and overall welfare. Inadequate
temperature control often leads to heat stress, causing reduced feed intake, lower egg
production, and increased mortality rates. Traditionally, temperature regulation in poultry farms
relies heavily on manual methods, such as water spraying and ventilation adjustments, which are
labor-intensive and inconsistent. To address these challenges, integrating technology into poultry
farm management has become essential. Smart temperature control systems provide a reliable
and efficient solution by automating the process of maintaining optimal environmental
conditions. These systems leverage sensors, microcontrollers, and actuators to monitor and

adjust temperature in real-time, ensuring a healthier environment for poultry.

LITERATURE SURVEY

Research on smart temperature control systems in poultry farming has gained significant
attention due to the impact of climate conditions on poultry health and productivity. Poultry birds
are highly sensitive to temperature fluctuations, and excessive heat stress can lead to decreased
growth rates, reduced egg production, and increased mortality rates. Several studies highlight
that maintaining an optimal thermal environment in poultry farms enhances productivity and
welfare while reducing economic losses. One of the earliest approaches to temperature control
in poultry farms involved manual monitoring and intervention. Farmworkers would use
rudimentary tools such as fans, wet curtains, and manual water spraying to control the
temperature. However, these methods are labor-intensive, inefficient, and often fail to provide
consistent cooling. With advancements in technology; automated climate control systems have
been developed. Traditional automated systems rely on thermostats to regulate heating and
cooling. However, these systems often lack real-time adaptability and require constant human

monitoring. More recent studies have explored the integration of Internet of Things (loT) and
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Artificial Intelligence (Al) in poultry farming to develop smart, autonomous temperature control
systems.

PROPOSED SYSTEM

The integration of Internet of Things (loT) technology in poultry farming has revolutionized
environmental management, particularly temperature control. Maintaining optimal temperature
conditions is crucial for poultry health, productivity, and feed efficiency. loT-based systems
enable real-time monitoring, analysis, and automated control of environmental factors, reducing
human intervention and improving precision. Poultry farms often face challenges in maintaining
stable temperature conditions, which can lead to heat stress or cold stress, ultimately affecting
poultry growth rates and overall farm productivity. Traditional temperature regulation methods
require frequent manual adjustments, which are not only labor-intensive but also prone to
inaccuracies. However, loT technology has transformed this process by introducing automated,
sensor-driven systems that continuously monitor and adjust environmental conditions based on
real-time data. loT-based temperature control systems consist of several components that work
in synchronization to maintain an ideal poultry farm environment. Sensors play a vital role in data
collection by measuring key environmental parameters such as temperature, humidity, and air
quality. Temperature sensors such as DHT11 provide precise temperature readings. The collected
data is then transmitted via communication protocols such as Wi-Fi, LoRa, Zigbee, or Bluetooth
for short-range transmission, while cellular networks like 3G/4G/5G or LPWAN are used for
remote monitoring. The data is processed in a central processing unit (CPU), which could be a
microcontroller like Arduino, ESP8266, or Raspberry Pi, and sent to a cloud-based platform such
as AWS loT, Google Cloud, or ThingSpeak for real-time analysis and storage. Advanced machine
learning algorithms further analyze trends and predict environmental changes, allowing for
automated decision-making and improved temperature control. Once data is processed;
actuators are activated to adjust the farm environment automatically. Cooling systems, including
fans and misting mechanisms are triggered when temperature thresholds exceed safe levels,
ensuring heat dissipation and preventing heat stress. Conversely, heating systems, such as

infrared lamps and heaters, are activated when temperatures drop below the required range.
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Ventilation systems also play a crucial role in maintaining air circulation, reducing humidity, and
preventing the buildup of harmful gases. This automated approach ensures precise temperature

regulation without requiring manual adjustments, thus significantly reducing labor dependency

SYSTEM ANALYSIS
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Step-by-Step Breakdown of the Flowchart

1. start
> The system begins operation. It continuously monitors temperature conditions to
ensure optimal conditions for poultry health and productivity.

2. Data Collection: Sensors Gather Temperature Data

> Temperature sensors installed in the poultry farm continuously measure the ambient
temperature.
> The collected data is then sent to a microcontroller or processor for analysis.

3. Process Data and Compare with Threshold (35°C)
> The system processes the temperature readings and compares them against a

predefined threshold value of 35°C.
> Based on this comparison, the system decides whether action is needed.
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4. Decision Point: Temperature Condition Check
> If the Temperature is < 35°C (Normal or Low Temperature)

. The system maintains its normal state.

° If the temperature drops too low (e.g., below a minimum acceptable level), the heating
mechanism (such as infrared lamps or heaters) is activated to maintain warmth.

. If the Temperature is > 35°C (High Temperature)

5. Activate Cooling Mechanism

»  When the temperature exceeds 35°C, the cooling mechanism is turned on.
>  This mechanism typically involves a misting system or fans to cool down th environment
by increasing humidity and evaporative cooling.

6. Check Water Supply for Misting System

>  Since misting systems rely on water to function, the system verifies whether an adequate
water supply is available.

RESULTS & DISCUSSION
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The Smart Temperature Control System was successfully developed and tested in a controlled

poultry farm environment. The system effectively monitored ambient temperature in real time
using DHT11 temperature sensors connected to an Arduino microcontroller. When the
temperature exceeded the predefined threshold (e.g., 30°C), the system automatically activated

cooling mechanisms such as water sprinklers and ventilation fans.

CONCLUSION
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The integration of loT-based temperature control systems in poultry farming has revolutionized
environmental management by providing a smart, automated, and data-driven approach to
maintaining optimal conditions. Traditional temperature regulation methods, which rely on
manual monitoring and adjustment, often result in inaccuracies, increased labor costs, and
inefficient resource utilization. By contrast, loT-enabled solutions use real-time sensor data,
cloud computing, and machine learning algorithms to automatically regulate temperature,
humidity, and air quality, ensuring a stable and healthy environment for poultry.The primary
advantage of loT-based temperature control is its precision and reliability. By continuously
monitoring environmental parameters such as temperature, humidity, and gas levels, these
systems reduce fluctuations that can lead to heat stress or cold stress, both of which negatively
impact poultry health and productivity. Automated misting and ventilation further enhance
temperature management, ensuring even cooling and humidity control throughout the poultry
shed. Another significant benefit is cost-effectiveness. loT-based automation reduces labor
dependency, as farm managers no longer need to manually check and adjust environmental
conditions. This results in lower operational costs while improving efficiency. Additionally, these
systems are designed to optimize energy consumption, ensuring that heating, cooling, and
ventilation systems are activated only when necessary. Studies indicate that loT-enabled poultry
farms experience a 20-30% reduction in energy consumption, translating to higher profitability.
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