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Abstract—Majority of small livestock farms such as poultry
farms use evaporative cooling system to control temperature
and air flow i nside t heir h ouses. H ence, t he o peration o f the
evaporative cooling system is very crucial factor to the animal
welfare. In Chiang Mai area, the malfunctions of evaporator
system usually occurs in the cooling fans due to power outages.
The current notification s ystemis a n alarm s ystem w hich was
installed in the farm area and has several limitations. We have
developed a smart notification s ystem t o monitor fan operations
in the evaporative cooling system of a local poultry farm. We
applied infrared sensors which are suitable for practical usage
for detecting fan malfunctions. After that, the data is sent to a
computer to be processed and then notify a user in three ways:
a phone call, a short message service, and a LINE application.
We installed and tested our system at a poultry farm in the Mae
Faek community for forty five consecutive days and during these
time the system work as intended.

Index Terms—Smart Notification System, E vaporative Cooling
System, Infrared Sensor, Poultry Farm

I. INTRODUCTION

Since the 2004 avian influenza epidemic in Thailand [1], the
poultry farms have migrated from traditional farming system
into evaporative cooling systems (EVAPs). The productivity of
a poultry farm are depending on two main factors: temperature
and humidity [2]. An evaporative cooling system has pad-fan
system installed, which fans push outside air toward a wet pad
into the poultry house to adjust the air flow f or temperature
and humidity controlled [3]. This EVAPs allow farmers to
host around 10,000 chickens in the house. However, for rural
areas in the developing countries like Thailand, the power
outages occur frequently without warning especially during
the summer and rainy reasons. These situations cause the
malfunctioning of the EVAPs and that could means a huge
loss for the farmers.

To counter these problems, the farmer has installed an
alarm in the farm to notify the workers in the area if any
problems occurs. Since the EVAPs system run continually,
this approach is not quite practical. We focus on automatically
detecting the failures of the EVAPs system by monitoring
the most important component of the system which is the
fan mechanisms. We have developed a smart notification
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Chiang Mai, Thailand
parotr@gmail.com
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system as shown in Fig. 1. The system consists of sensors
and the NodeMCU to gathering the fan data, a Raspberry Pi
board for processing data and making decision, and the GSM
modules to handle the notifications. The system is capable
of continuously monitoring the fan operations in the EVAPs
system and sending notification to a user via a phone call, a
short message service, and a social media LINE application.

Wi-Fi

Fig. 1. An overall diagram of a smart notification for poultry farming system.

II. RELATED WORK

For small livestock farms, farmers usually handle all the
managements. This approach has several limitations such as
high labor costs, inefficiency, and time consuming. With the
emerge of smart technologies such as smart phones, sensors,
and the internet of things, these equipments become more
accessible to the farmers. In recent years, the precision farming
approaches has been used for farm management to increase
productivity or prevent diseases [4]. Precision farming applies
sensor technologies for collecting the environmental data to
process and make decision automatically. For poultry farms,
various types of sensors have been used to monitor environ-
mental data such as temperature, humidity, air velocity, rain
drop, N Hs, and CO4 [5] [6].

There are many researches that build a completed solu-
tion for poultry farm management using modern technologies
which can be divided into two categories: a local and a remote
field server [6]. The first approach require a computer to be
set up on site to collect and process data. Bustamante et al. [7]
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built a multisensor system consists of fifty sensors to measure
brolier house environment data simultaneously. Ammad-uddin
et al. [8] built a wireless solution with sensors and RFID
technologies to detect early sign of chicken infections and
improve farm productivity.

The second approach allows farmer to manage farm re-
motely from a smart device. Aziz and Othman [9] pro-
posed an framework for mobile and web application for farm
management. Several reseaches [2] [10] [11] [12] [13] [14]
demonstrated a farm management system, which integrated
with a web server, that focused on the ease of use and low
costs equipments such as Raspberry Pi, Arduino-Uno board
and other similar devices.

These researches mainly focus on a farm management
aspects by combining sensors and IoT technologies. However,
there is no report about the technologies that would detecting
the malfunction of a fan in the evaporative cooling system
during the power outages. We studied the type of sensors
to be used for the EVAPs in our early work [15]. We
followed a common approach for poultry farms by designing a
notification system with Raspberry Pi board and IoT modules.

III. METHODOLOGY
A. Overview

We selected a poultry egg production farm in the Mae Faek
community, Chiang Mai for our demonstration. The farm is
called Wichittra Farm which locates around 10 kilometers
from Maejo University. It hosts around 10,0000 chicken in
a large house with an evaporative cooling system installed as
shown in Fig. 2 and Fig. 3. The EVAPs system is controlled
by a programable switch box and have an alarm system put
beside the box shown in Fig. 4. Hence, the current notification
system would required a worker to be physically presented in
the farm to hear the alarm sound.

Fig. 2. The environments inside the poultry house of Wichittra Farm.

Our proposed notification system uses smart technologies
to replace a traditional alarm. However, since the evaporative
cooling system is required to run continuously and could be
stopped for a short period of time. Our system would have to
be able to integrate with the current system without disrupting
its operation. We also need our own power supply which would
allow the system to work in case of power outages. Finally,
the notifications are send to a user via various channels.

Fig. 3. The EVAPs system with six fans installed at Wichittra Farm.

Fig. 4. The EVAPs system switch box and an small alarm system of Wichittra
Farm.

B. Architecture

Our notification system divides into four parts: fan sensor
modules, data processing modules, notification modules and,
power supply modules.

1) Fan sensor modules: We apply a sensor to detect the
malfunctions of a fan in the EVAPs by measuring the fan
frequency. From our earlier work [15], we found that an
infrared sensor is very versatile and have a very high accuracy
in measuring the fan movements. The infrared sensor send
signal waves to the moving fan blades when the waves hit
the blade, they would reflect the signal back to the infrared
receiver. We use these data to calculate the fan frequency in
Hz. An infrared sensor operate at voltage range is from 2.7
to 6.2 with SmA current. The sensor has range of detecting
an object from 0.8 to 4 inches and give digital output with a
default response time of 2.56 mS. We installed our sensor to
detect the movement of a fan. The GPIO is connected to the
IoT platform called NodeMCU which run on the ESP8266
Wi-Fi SoC from Espressif Systems. The data are send to a
Raspberry Pi via Wi-Fi. The implementation of this module
is shown in Fig. 5 and Fig. 6.

2) Data processing modules: The NodeMCU send data to
a Raspberry Pi 3 Model B board to be processed by our
software. The data processing program would determine the
status of a fan and then make a decision to send a notification
to a user shown in Fig. 8.

3) Notification modules: To decide the types of notifica-
tion to be used for the farmers. We conducted a survey on
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Fig. 5. The fan sensor modules consist of a NodeMCU (top) and an infrared
sensor (bottom).

Fig. 6. An infrared sensor attached to the cage of the fan.

technologies usages of 33 poultry farmers in the Mae Faek
community. The results showed that 94.7 percent of farmers
have a smart phone and 87.2 percent of farmers use a social
media called a LINE application. Therefore, we selected three
ways of notification in our system: a phone call, a SMS, and a
LINE application. We developed a software in Python which
run on a Raspberry Pi 3 Model B board and intergraded with
a GSM modules that sent notifications to a user based on
the criteria of a fan status. If a fan frequency reaches below a
certain threshold, the system would send the warning messages
to a user as shown in Fig. 7. All components in this module
are shown in Fig. 8.

4) Power supply modules: The power supply modules is
one of the important parts in our system. The system have to
continue working even in case of power outages at the farm.
We choose the solar cell system to be our sources of power
supplies. We used a couple of large solar cell panels and two
batteries to ensure that the entire system would last throughout
the rainy seasons as shown in Fig. 9. The components of
notification modules is inside the case under the solar cell
panels.

IV. EXPERIMENTS AND RESULTS

We implemented our notification system at Wichittra Farm
for forty five consecutive days. The infrared sensors were

SR e By e 4500 TRUEH 9 16:02 @& oy ¢ KN
{6 i chickenFarmeBot (3 N <® Bot01
w testline ...
201708128 10:23:06;
Q 2017-08-13 10:50:38: Fan-07 is stoped.
Fan-07 is stoped. .
il 2017-06-13 10:23:37:
Q 2017-06-13 106111 B s ationy
] B 2017-06-13 10:24:07:
Fan-07 is stopad.
@ 2017-06-21 23:34112: 2017-06-13 10:50:38;
Fan-01 is stoped. o Fan-07 is stoped,
Q 2017-06-21 23:34:50: s dul £, 4350
Fare-01is stoped.
2017-06-21 23:3412:
@ 2017-06-21 28:37.43; Fan-01is stoped.
Fan-01 is stoped, .
o i . 2017-06-21 23:34:50:
. Fan-(11 is stoped.
’* 2017-08-22 DB:28:18: 2017-06-21 23:37:43:

Fann-05 is stoped. W Fan-01 s stoped.

Menu 3 @

Fig. 7. Examples of notifications send to a user via LINE application (left)
and SMS (right).

Fig. 8. A Raspberry Pi 3 Model B with a GSM modules used for processing
data and send notifications to a user.

Fig. 9. A solar cell system set up on-site near a poultry farm.
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attahed to six fans and the NodeMCU were located on the top
of the fan outside the house. During these time, the system is
able to send notifications to a user whenever the status of a
fan has been changed. The solar cell system is able to provide
enough power to all the devices. After the experiment period
ended, most of components in the system were covered with
the chicken dung and were needed to be clean as shown in
Fig. 10.

Fig. 10. After 45-day trial period ended, an infrared sensor was covered in
chicken dung.

V. DISCUSSION

The smart notification system had a successfully 45 days
trial in a poultry farm and was able to notify a user when there
were changes in the fan status. The three types of notification
channels were suitable for farmer lifestyles where the majority
of them carried a smart phone. The overall system needed
to be improved in terms of casing to be able to cope with
the industrial hazard environments of a poultry farm. The
prototype of the system could be applied to other livestock
farms that are using the similar evaporative cooling system.
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