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COVID-19 is a pandemic crisis that affects not only human lifestyle but also pet. The crisis halts pets’
social activities and they need to stay at home. Some owners prefer to keep their pets in separate pet
enclosure/house due to health issue. The pet enclosure should be comfortable as the pets need to
stay inside for quite a long time. Besides that, living in middle of the city in Malaysia makes it difficult
for people to get a good level of humidity for pets. Thus, this research aims to design and develop an
automatic cooling system with reduced humidity effect that can give comfort to the pets for staying
many hours inside the pet house. The system relies on Internet of Things (IoT), where the data
analysis of the temperature and humidity of pet houses can be done by the users. Particularly,
thermoelectric peltier for cooling system, Arduino Uno and NodeMCU ESP8266 Wi-Fi Module are
used here. The proposed solution helps to ensure the desired comfort of a pet house, where pet
owners can easily and efficiently monitor the temperature and humidity. The system is simple, but

it still can help maintaining the health and wellbeing of the pets by reducing the surrounding

temperature to 29°C and humidity to 70%.
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I. INTRODUCTION

The recent COVID-19 pandemic which causes lock down and
movement control order in most countries, sees increase in
pet adoption worldwide. Pets give their owner
companionship and joy. The pet lovers are very concerned
about their pet comfort, quality of life and living conditions.
Like human, pets are sensitive to temperature and humidity.
In areas with significant changes in atmosphere or large
temperature shifts between day and night, air-conditioning
system helps to prevent the pets from getting a heatstroke
(Shih H. Chen, 2008).

The indoor thermal atmosphere is part of an indoor
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environmental quality aspect that has a strong impact on the
comfort and wellbeing of the occupants. Occupants'
behaviour and activities are relatively contributing to the
effect of global warming because of energy consumption
building and carbon emissions (Ismail, 2012). Malaysia,
located near to the equator experiences the warm and humid
climate condition all year round. The most crucial climatic
impact experience in Malaysian buildings are high intensity
of solar radiation and high daily air temperature (N. Al-
Tamimi, 2011). Apart from these climatic elements, wind and
humidity also have significant impact on the indoor thermal
comfort of occupants. Due to excessive heat and high air

temperature, air-conditioning is frequently used to achieve
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the required indoor thermal comfort. However, the usage of
air-conditioning may result in increased energy consumption
in buildings (W. Hien, 2000).

Many recent studies involve cooling system, based on smart
energy that can balance thermal comfort against energy
consumption in a building. The smart cooling system (SCS) is
used to combine the general shape of a building with energy
consumption and thermal comfort cooling of people.
Comparison is done to buildings without SCS (Daneshvar, Y,
Sabzehparvar, M & Hashemi, SAH, 2020). An experiment
with a ‘stay-at-home pets' situation is done, based on
secondary evidence on pet care patterns and a decade of
ethnographic analysis with Australian households. The
demonstration on viewing futures through pet care and
entertainment activities changes the conceptualisation of the
energy challenges (Yolande Strengers, Sarah Pink & Larissa
Nicholls, 2019).

Other than the concept of air cooling, water cooling is based
on the idea of finding a medium that can handle and transport
heat more effectively than air. Water has an excellent ability
to maintain heat while being in a liquid state (B. Y.Masram et
al., 2018). A feed forward neural network can be used to
control the cooling mechanism, by maintaining temperature
within the bamboo-type growing chamber while also
considering the external temperature. The average raw data
temperature used in the analysis is 60 degrees Celsius. The
highest output comes from a feed forward neural network
with 10 neurons in the secret layer, according to the results
and the actuation process by the neural network to the
cooling system is successfully executed (J. -A. V. Magsumbol
et al., 2020).

Here, a prototype of automatic cooling system with reduced
humidity for pet house was developed using NodeMCU ESP
8266 Wi-Fi module integrated with the Blynk server. The
system provides the temperature and humidity gauge of the
pet house and combined with a relay for automation control
of cooling system. Blynk is a server used in most countries for
mobile communication and as an analysis system via graph
provided. The cooling system part is developed using
thermoelectric peltier which works as thermoelectric cooling
system. The prototype is also developed using Arduino Uno
R3 that combined with DHT-11 sensor for displaying the

reading in LCD. The users are also able to check the

temperature and humidity by looking at LCD that attached on
the pet house wall.

II. MATERIALS AND METHOD

NodeMCU ESP8266 Wi-Fi module and Arduino UNO are
used with Liquid Crystal Display (LCD) display system. The
cooling system is built by combining the CPU Cooler 6 Heat
pipe Dual-Tower Cooling Fan Radiator, Peltier module,

heatsink and DC fan.

A. Approached Methodology

Two units DHT-11 sensor are used to give inputs signal to the
NodeMCU and Arduino. DHT-11 sensor can detect the
temperature and humidity level of pet house and it will send
data to NodeMCU ESP8266 Wi-Fi module and Arduino Uno
R3 board to trigger the single relay that controls the power
ON or OFF of the cooling system. The relay will turn ON if the
temperature is exceeding 29 °C and will turn OFF when the
temperature is lower than 29°C. Figure 1 shows the flowchart
of the automatic cooling system. The proposed system design

function is shown in Figure 1.
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Figure 1. The proposed design system function

B. Hardware Components

NodeMCU ESP8266 has been selected as the Wi-Fi module
to allow the microcontroller access to a Wi-Fi network. The
system can send/receive the data of temperature and
humidity detected by DHT-11 sensor through the Wi-Fi
module. The temperature and humidity reading are
transferred into gauge and visualised through graph for data
analysis into Blynk. Furthermore, if the temperature is higher
than the maximum level that have been set, the cooling
system will turn on to reduce the temperature and humidity.
Figure 2 shows the schematic diagram connection of

NodeMCU ESP8266 Wi-Fi module.
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Figure 2. The proposed design system function

Here, Arduino UNO is used to collect data from the DHT-11
sensor and transferred to the Liquid Crystal Display (LCD)
for displaying the value of temperature and humidity. Figure
3 shows the schematic diagram of Arduino UNO connection

with DHT-11 sensor and Liquid Crystal Display (LCD).

ARDUINO UNO
R3 BOARD

Figure 3. Schematic diagram of Arduino Uno connection
with the DHT-11 sensor and LCD

The cooling system is designed as a low-cost automatic
cooling system to reduce the temperature and humidity. The
system is designed without compressor which compresses the
gas to produce cool air. This cooling system uses
thermoelectric peltier system which only uses electric to form
heat and cool side of the peltier plate. Thus, heatsink is
attached to cool the side of peltier plate and form cool air. The
DC fan plays an important role as a blower to blow the cool
air into the pet house. However, the hot side of the peltier
plate is attached with CPU Cooler 6 heat pipe dual-tower fan
radiator which absorbs and reduces the heat of the hot side of

peltier plate. The hot air is released outside of the pet house.

The cooling system is tested with 12 V as shown in Figure 4.
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Figure 4. The cooling system

The silica gel desiccant is attached to the wall of the cooling
system 3D case to reduce the humidity. The prototype of the

proposed system is shown in Figure 5.

Figure 5. The prototype of the proposed system

C. Software Libraries and Programming Language

The blynk server is applied in the system where the
NodeMCU ESP8266 is programmed using the C language to
instruct the NodeMCU ESP8266 (Wi-Fi module). The Wi-Fi
module controls the whole system by interfacing with the
hardware devices that embedded on it. The remaining of the
hardware devices are connected to the cooling system.
NodeMCU ESP8266 controls the main part of the proposed
system including temperature, humidity and cooling system.
Then the Arduino UNO is applied to display temperature and
humidity of the cooling system. The system can send data
through the Blynk server to the smartphone using the
programmed NodeMCU ESP8266.

D. Sending Data to Blynk Apps

Blynk is a digital dashboard that allows people to easily build
their own graphic interface (Mazalan & Nabilah, 2019). Blynk
supports hardware used in project applications and stand-
alone applications that are not integrated in a shield or board.
Blynk can be connected online if Arduino has a Wi-Fi,
Ethernet or the ESP8266 chip to connect to the Internet. The
Blynk server is a Java-based Open-Source netty server, which
provides notification between Blynk mobile application and
specific microcontroller boards. Blynk Cloud is Java-based
software that uses plain TCP / IP sockets and runs on our
server. By default, blynk iOS and android applications are
connected to blynk cloud and each blynk user can have free

access.

III. RESULTS AND DISCUSSION

The output from DHT-11 sensor is sent to the Blynk cloud in
the Blynk apps in real time. The users can monitor the level
of temperature and humidity of the pet house for the pet
comfort. Generally, comfortable indoor temperature is
between 24°C to 28°C and humidity is between 40% to 70%
(measured in Relative Humidity (RH) based on Malaysia
standard (Budhaditya Biswas et al, 2019). The
microcontroller is used to control temperature automatically
for the pet house. When the temperature of the pet house is
over 27°C, the cooling system is automatically ‘ON’ to reduce
the temperature and humidity by single relay. The humidity
of pet house is reduced by the silica gel that is attached at the
wall of the heatsink case. The proposed cooling system does
not function like traditional air conditioner that works with
compressor and gas to reduce the temperature and humidity.
However, the proposed low-cost automatic cooling system
can achieve similar effect as normal air condition.

The Blynk app allows the authorised user to access their
measured data through as shown in Figure 6. The user needs
to register their user ID and enter the Auth Token, Wi-Fi
name, and Wi-Fi password to view the parameters displayed
in a real-time. Furthermore, the result can be displayed in the
form of graphical representation. The parameters such as
temperature and humidity are measured in different time

selection. The time taken is from 5, 15, 30 and 60 minutes.

The test is measured several times to monitor the air quality.
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Figure 6. The Blynk app; (a) setting the project, (b)
dashboard for cooling system and (c) dashboard shows the

reading for humidity and temperature

DHT-11 sensor is sensitive to temperature and humidity.
The data is sent to the Blynk app through the Blynk server.
The automation and the cooling system need 12 V of power
and 10 A. The minimum current of the cooling system is 5A.

Temperature and humidity of the pet house are analysed
based on time. The reading of the temperature and humidity
of the pet house for 5 minutes,15 minutes 30 minutes, and 1
hour (60 minutes) are collected and presented in Figure 7
until Figure 14. The measurement of the pet house is 109cm
(Length) x 7o0cm (Wide) x 92cm (Height). The data analysis

is done by comparing temperature and humidity of the pet

house with and without the cooling system. Figure 7 and
Figure 8 show the temperature and humidity taken in 5
minutes through the Blynk server. The temperature and
humidity of the pet house are displayed in Blynk apps of the
smartphone. Meanwhile, Figure 9 and Figure 10 depict the
temperature and humidity taken in 15 minutes. Figure 11 to
Figure 14 show temperature and humidity taken for 30
minutes and 60 minutes. In 60 minutes, the proposed system
is still able to reduce the temperature and humidity from

33°C to 27°C of temperature and 85%- 65% of RH.
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Figure 8. Humidity taken in 5 minutes
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Figure 9. Temperature taken in 15 minutes
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Figure 11. Temperature taken in 30 minutes
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This proposed system clearly can reduce the surrounding
temperature to 29°C and humidity to 70%. The reduced
temperature of the system can be attributed to thermoelectric
cooling technology using peltier module. The cooling system
in this prototype can be accomplished when the direct current
passes through one or more pairs of n-and p-type
semiconductor content. In cooling mode, direct current will
move via the n and p junction of the semiconductor material.
The temperature of the interconnecting conductor is lowered
as the heat is drained from the atmosphere. Such heat
removal from the air (cooling) happens as electrons travel
from a low energy level in a p-type material through the
interconnecting conductor to a higher energy level in an n-
type material. The absorbed heat is transmitted via the
semiconductor materials through electrons to the other end
of the junction where the electron is released as it returns to
a lower energy level in the p-type material (Riffat, 2003;
Mukhopadhyay et al., 2014). When the temperature
of the

semiconductor material is established, a voltage is generated.

difference between the hot and cold ends
The voltage is directly proportional to the temperature
differential. The proportionality constant shall be referred to
the Seebeck coefficient (Hamid Elsheikh et. al., 2014; Gou, X.
et. al., 2010; Xi, H., L. Luo et al., 2007). The Peltier effect is
influenced by the Peltier coefficient, described as the product
of the Seebeck semiconductor material coefficient and the
absolute temperature. The peltier coefficient corresponds to
the cooling effect when the current travels through the
semiconductor junction n to p and the heating effect as the
current moves through the junction p to n. Reversing the path
of the current reverses the temperature between the hot and
cold ends of the system (Mukhopadhyay et al., 2014).

The reduced humidity value to 70% can be attributed to the

VI. REFERENCES

usage of silica gel that is attached to the heatsink. The silica
gel works as a drying agent that absorbs humidity and
moisture. By reducing humidity and moisture,
microorganisms and bacteria also cannot live in the pet
house. Thus, pet is comfortable to stay in the house and at the
same time, the pet keeper can easily take care of the pet’s
health.

IV. CONCLUSION

In conclusion, this research is important to assist the pet
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of temperature and humidity especially during the pandemic
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Module are used as the system controller, DH-11 sensor is
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to save energy and time in managing their pets. The pets can
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levels. The proposed system can monitor temperature and
humidity of the pet house automatically and remotely.
Thus, the pet owner who is going for vacation can remotely

ensure the pet’s wellbeing through the mobile phone.
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