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ABSTRACT 

Lately, vaccination has been a widespread action to fight the pandemic, 

requiring the vaccines to be sent out to various places with various distances 

while staying at an optimal quality, usually using cooler boxes. However, today’s 

cooler boxes use ice instead of having a continuous refrigeration system. Thus, 

this paper presents a vaccine refrigeration box design and fabrication that uses 

thermoelectric system as the refrigeration system, conventional and solar 

charging system as its charging system, and a Bluetooth temperature sensor. 

From the result of the experiment, the box manage work for 210 minutes and 4 

hours while being charged using solar charging system. In terms of fully charging 

the power source, the conventional charging system takes 4 hours and 8 hours 

for the solar charging system.  
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ABSTRAK 

Sejak akhir-akhir ini, vaksinasi telah menjadi tindakan yang meluas untuk 

memerangi wabak, memerlukan vaksin dihantar ke pelbagai tempat dengan 

pelbagai jarak sambil mengekalkan kualiti optimum, biasanya menggunakan 

kotak yang lebih sejuk. Walau bagaimanapun, kotak sejuk hari ini menggunakan 

ais dan bukannya mempunyai sistem penyejukan berterusan. Oleh itu, kertas 

kerja ini membentangkan reka bentuk dan fabrikasi kotak penyejukan vaksin 

yang menggunakan sistem termoelektrik sebagai sistem penyejukan, sistem 

pengecasan konvensional dan solar sebagai sistem pengecasannya, dan 

penderia suhu Bluetooth. Daripada hasil eksperimen, kotak menguruskan kerja 

selama 210 minit dan 4 jam sambil dicas menggunakan sistem pengecasan 

solar. Dari segi pengecasan sepenuhnya sumber kuasa, sistem pengecasan 

konvensional mengambil masa 4 jam dan 8 jam untuk sistem pengecasan solar.  
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CHAPTER I  

INTRODUCTION 

 

1.1 PROJECT BACKGROUND 

COVID-19, or SARS-COV-2, is an infectious disease that was first found 

in December 2019, Wuhan, China [1, 2] and was declared a pandemic scale disease 

by the World Health Organization (WHO) on 30 January 2020 [3]. According to the 

WHO, this disease has made more than 100 million confirmed cases by March 2021 

and has now mortally claimed more than 2.4 million lives with the elderly and those 

with certain underlying medical conditions as the most susceptible victims [3, 4, 5]. 

Originating from reservoir of bats and other unknown intermediate hosts, COVID-19 

marked the third appearance of highly pathogenic and large-scale epidemic 

coronaviruses since the SARS-COV (severe acute respiratory syndrome 

coronavirus) in 2002 and MERS-COV (Middle East respiratory syndrome 

coronavirus) in 2012 [4, 6]. However, with a lot of research and experimentations, 

scientists were able to develop vaccines in response to fight the disease.  

Vaccines are specially modified antigens that function as a simulation to 

prepare one’s immunity against a particular biological threat (in this case, it’s 

COVID-19) [7]. In October 2020, around forty-nine vaccines are in different 

phases of clinical development and in December 2020, many of them from 

several manufacturers have been approved for mass distribution [3, 8]. However, 

due to the temperature requirements (-20 ◦C for 6 months or around 2 ◦C to 8 ◦C 

for 30 days), COVID-19 vaccines need to be distributed under temperature control 

[3, 8, 9]. These vaccines are mainly transported by refrigerated trucks or by cooler 

boxes [3]. However, these methods aren’t fully fool proof. 

Refrigerated trucks are suitable for large quantity only, explaining why 



2 

 

 

cooler boxes are used. However, today’s cooler boxes function by slowing down 

the change of temperature rather than keeping it’s inside at a certain temperature 

due to the lack of continuous refrigeration system. This prevents the vaccines 

from being stored in the cooler box for a long period of time and possibly cause 

many unnecessary wastages. In this project the writer aims to solve that problem 

by designing and try fabricating a vaccine refrigeration box.  

 

1.2 PROBLEM STATEMENT 

Lately, vaccination has been a widespread action to fight the pandemic. This 

requires the vaccine to be sent out to various places with various distances while 

staying at an optimal quality. To keep this quality, we use what is called as the 

cooler box. However, the vaccine must be used once it arrives at its destination. 

This is caused by the lack of continuous refrigeration system of the cooler box. 

This is where the writer saw a chance to make a project about Vaccine 

Refrigeration Box.  

 

1.3 OBJECTIVE OF THE PROJECT 

1. To design a model of the vaccine refrigeration box using solidworks. 

2. To fabricate a portable vaccine box using the mechanisms of the 

refrigeration principles.  

 

1.4 SCOPE OF THE PROJECT 

1. This project main body is made of two layers of polyethylene (PET) with 
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polyurethane foam in the middle. 

2. This project will use a combination of thermoelectric system supported 

by a double fan heat pipe 

3.  For the power supply, this project will use a charging system as the main 

power supply and solar panel system as the supporting power supply. 

4. This project is designed using solidworks by designing or replicating 

each part and then assemble them as one product design. 

 

1.5 SIGNIFICANCE OF THE PROJECT 

By designing a cooler box that has a continuous refrigeration system, this 

project aims to provide a way to allow a limited quantity of vaccine to be 

distributed and kept under controlled temperature for a long period of time. This 

function is aided by the solar panel and charging system in this design. In addition 

to that, due to the existence of the refrigeration mechanism, the use of ice will not 

be necessary anymore, giving the box more spaces to store more vaccine. This 

project is contributing to the SDG 9.5 (Enhance Research and Upgrade Industrial 

Technologies) in an attempt to help enhance scientific research, upgrade the 

industrial technological advancement, encouraging and supporting innovation, 

and increasing the number of research and development workers. [10] 

 

 

1.6 LIMITATION OF THE PROJECT 

The vaccine refrigeration box can only store a limited number of 
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vaccines. Also, the weight of the box might get increased due to the presence of 

the power supply and the refrigeration mechanisms. In addition to that, the 

environmental temperature might have an effect on the performance of the box. 

This problem explains the reason why the solar panel is added only as a 

secondary or supporting power supply due to the fact that the prolonged exposure 

to the sun’s heat might not be a good idea in some environments.  
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CHAPTER V 

CONCLUSION 

 Due to the lack of refrigeration system on today’s cooler boxes, a study of 

design and fabrication of a vaccine refrigeration box has been introduced in this 

research. By giving a thermoelectric system, solar power bank, and a Bluetooth 

temperature sensor, today’s cooler box can be turned into a convenient vaccine box 

with a continuous refrigeration system. From the results of the experiment, the box 

has working durations of 210 minutes and 4 hours while being charged using solar 

charging system, charging durations of 4 hours for conventional charging system and 

8 hours for the solar charging system, and is able to reach the temperature of around 

18◦C Under the environmental temperature of 25◦C. This project is perfect for health 

companies or organizations, such as the Association of Private Hospitals, Malaysian 

Pharmacists Society, or even the Malaysian Ministry of Health. For future 

developments, it is recommended to increase the solar charging ability and the power 

source capacity without sacrificing the convenience of the overall design of the box.  
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