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ABSTRAK  

Biasanya digunakan sebagai penunjuk kebakaran, pengesan asap adalah alat yang 

mengesan asap. Kepungan plastik, yang boleh datang dalam pelbagai saiz dan bentuk 

tetapi selalunya berbentuk seperti cakera, sering digunakan untuk menempatkan 

pengesan asap. Asap boleh dikesan secara optikal (fotoelektrik) atau fizikal 

(pengionan). Pengesan boleh menggunakan satu atau kedua-dua kaedah penderiaan. 

Penggera sensitif boleh mengesan dan menghalang merokok di kawasan larangan. 

Struktur perindustrian dan komersial yang besar selalunya mempunyai pengesan asap 

yang disambungkan ke sistem penggera kebakaran berpusat. Pengesan asap 

komersial berkomunikasi dengan panel kawalan penggera kebakaran sebagai 

sebahagian daripada sistem penggera kebakaran. Majoriti pengesan asap komersial 

tidak mengeluarkan penggera apabila diaktifkan, namun ada yang melakukannya. 

Bahaya mati dalam kebakaran kediaman dipotong separuh di rumah dengan pengesan 

asap berfungsi. Pengesan asap tanpa wayar yang kami rancang untuk membangunkan 

akan mempunyai aplikasi khusus dan panel api untuk memberitahu pemilik sama ada 

mereka berada di rumah atau tidak jika ia mengesan sebarang asap. Inti dari teknik 

bertanya adalah untuk mencapai destinasi pertimbangan seperti yang dinyatakan 

dalam bab 1. Menyusun adalah luar biasa, penting dalam setiap pemikiran yang akan 

dijalankan. Setelah panel penggera kebakaran ditetapkan, penderia asap wayarles 

akan dihidupkan. Apabila ia dihidupkan, ia akan disambungkan ke panel penggera 

kebakaran melalui lebar jalur dan ke aplikasi yang ditentukan pada telefon melalui 

sambungan Bluetooth. Setelah persediaan awal selesai, sensor asap tanpa wayar akan 

dipasang pada siling bilik terpilih di asrama lelaki Politeknik Sultan Salahuddin 

Abdul Aziz Shah (PSA). Kemudian, panel penggera kebakaran akan dipasang kira-

kira 2m dari penderia asap dan salah seorang ahli pasukan kami akan membuka 

aplikasi telefon pintar yang ditentukan dan akan berdiri 5m bertentangan dengan 

panel penggera kebakaran. Selepas itu, salah seorang daripada kami akan menyalakan 

sekeping kertas dan memegangnya ke arah sensor asap tanpa wayar yang terdapat di 

siling bilik. Masa yang diambil untuk memaklumkan aplikasi telefon pintar dan panel 

penggera kebakaran akan direkodkan untuk percubaan sebanyak 3 kali. Pengesan 

asap menyediakan cara untuk mengesan dan mengenal pasti kebakaran atau potensi 

wabak kebakaran dalam bangunan, memberi amaran kepada penghuni bangunan 
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tentang kebakaran melalui penggera boleh didengar melalui panel penggera 

kebakaran dan berkemungkinan memberitahu profesional tindak balas kecemasan. 

Penderia asap tanpa wayar ialah ia bersambung ke telefon pintar kami. Jika ia pernah 

mengesan asap atau karbon monoksida, anda akan menerima pemberitahuan, 

walaupun semasa anda tiada. Dengan penderia asap tanpa wayar kami, kami 

merancang untuk memberikan dunia ini perkhidmatan yang lebih mudah dan mudah. 

 

Kata kunci: penunjuk kebakaran, pengesan asap, asap, penggera kebakaran, panel 

penggera kebakaran, sambungan Bluetooth, penggera boleh didengar, 

pemberitahuan.  
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ABSTRACT 

Usually used as a fire indicator, a smoke detector is a device that detects smoke. Plastic 

enclosures, which can come in a variety of sizes and shapes but are frequently shaped like 

discs, are frequently used to house smoke detectors. Smoke can be detected optically 

(photoelectrically) or physically (ionization). Detectors may use one or both sensing 

methods. Sensitive alarms can detect and deter smoking in restricted areas. Large industrial 

and commercial structures frequently have smoke detectors connected to a centralised fire 

alarm system. Commercial smoke detectors communicate with a fire alarm control panel as 

part of a fire alarm system. The majority of commercial smoke detectors don't emit an alarm 

when activated, however some do. The danger of dying in a residential fire is cut in half in 

homes with working smoke detectors. The wireless smoke detector we are planning to 

develop will have a specific application and a fire panel to notify the owners whether they 

are home or not if it detects any smoke. The point of the technique inquire about is to attain 

the destinations of the consider as expressed in chapter 1. Arranging is exceptionally, 

imperative in each think about to be conducted. Once the fire alarm panel is set, the wireless 

smoke sensor will be turned on. One it is turned on, it will be connected to the fire alarm 

panel through bandwidth and to the specified application on phone through Bluetooth 

connection. Once the initial set up is done, the wireless smoke sensor will be attached to the 

ceiling of a selected room in boys’ hostel of Politeknik Sultan Salahuddin Abdul Aziz Shah 

(PSA). Then, the fire alarm panel would be attached approximately 2m away from the smoke 

sensor and one of our team member will open the specified smartphone application and will 

stand 5m opposite the fire alarm panel. After that, one of us will fire up a piece of paper and 

hold it towards the wireless smoke sensor available on the room ceiling. The time taken to 

alert the smartphone application and the fire alarm panel will be recorded for a trial of 3 

times. A smoke detector provides a means to detect and identify a fire or a potential fire 

outbreak in a building, warn the occupants of the building about the fire via audible alarm 

through fire alarm panel and potentially notify emergency response professionals. A wireless 

smoke sensor is that it connects to our smartphone. If it ever detects smoke or carbon 

monoxide, you'll receive a notification, even when you're away. With our wireless smoke 

sensors we plan to give this world a much easier and convenient service. 

 

Keywords: fire indicator, smoke detector, smoke, fire alarm, fire alarm panel, Bluetooth 

connection, audible alarm, notification 

 

      



vii  

  

 

 

SENARAI KANDUNGAN  

  

 TABLE OF CONTENT    

 CHAPTER 1  INTRODUCTION                                                                                                      

 1.1  Introduction                                                                                              1  

 1.2  Project Background  3  

 1.3  Problem Statement                                                                                    5  

 1.4  Project Objective                                                                                      7 

     1.5                   Project Issues                                                                                           11 

 1.6  Project Scope                                                                                            13  

 1.7     Importance of Project  15 

 1.8  Operational Definition                                                                              17  

 1.9  Summary                                                                                                   19 

 

 

 CHAPTER 2  LITERATURE REVIEW                                                                                                      

 2.1  Introduction                                                                                               20  

 2.2   Previous Researches  22  

      2.3                 Summary                                                                                                  25  

  

 

 

  

 



viii  

  

 

 

 

CHAPTER 3  METHODOLOGY  

      

3.1                             Introduction                                                                               27  

3.2                             Project Design                                                                             

   3.2.1 Project Production Procedures                                         29     

  3.2.2 Material of Product                                                          33                                                                                         

                                  3.5.2 Method of Test                                                                 35  

3.3                             Summary                                                                                   37    

   

                                                                                                            

  

  

CHAPTER 4         FINDINGS AND DISCUSSION   

      

4.1  Introduction                                                                39  

4.2                             Findings                                                                      41 

4.3  Discussion                                                                  43  

4.4                             Summary                                                                    45  

  

  

  

CHAPTER 5  CONCLUSION   

 5.1  Introduction                                                                    46    

 5.2                             Conclusion                                                                      48    

 5.3                             Recommendation                                                            50 

 5.4  Project Limitations                                                          52  

 5.5                            Conclusion                                                                       54 

    

  

   

CHAPTER 6  REFERENCE                                                              56  

    

  

  
  



ix  

  

  

  

LIST OF TABLES   

 NO. TABLE  TITLE   PAGES   

  

Table 4.1: Expected Outcomes                                                                                                 41  

  

Table 4.2: Data Analysis                                                                                                           42   

 

  

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

  



x  

  

  

  

LIST OF FIGURES  

 NO. FIGURE  TITLE  PAGES  

Figure 3.1: Wireless Smoke Sensor & Fire Alarm Panel Components                                      29   

Figure 3.2: Assembling of Wireless Smoke Sensor Components       29  

Figure 3.3: Microcontroller integrated Wireless Smoke Sensor                                                30  

Figure 3.4: Fire Alarm Panel Prototype        30  

Figure 3.5: “Tuya Smart” Application Interface                                                                        31  

Figure 3.6: Switchbot                                                                                                                 31  

Figure 3.7: Wireless Smoke Sensor & Fire Alarm Panel                                                           32   

Figure 3.8: SRI battery operated smoke sensor                                                                         32  

 

      

    

    

    

    

    

    

    

    

    

   

    

    

    

    



xi  

  

    

    



1  

  

CHAPTER 1  

INTRODUCTION  

  

  

1.1 INTRODUCTION  

The safety and security of our homes and other structures is crucial in today's society. 

Unexpected fire mishaps can seriously endanger both people and property. The way 

we identify and react to potential fire threats has been revolutionised by the 

introduction of wireless smoke sensors linked with fire alarm panels in order to 

address this threat. 

 A complex system that combines a wireless smoke sensor with a fire alarm 

panel is meant to detect smoke or fire early, allowing for quick action and reducing 

potential damage from fire events. Wireless smoke sensors offer a more adaptable 

and effective option than conventional wired smoke detectors, which need 

complicated installation and cabling. 

To link with a central fire alarm panel, these wireless sensors use cutting-

edge technologies including radio frequency transmission. Receiving signals from 

several sensors positioned strategically throughout the building, this panel serves 

as the command centre. Due to the wireless connectivity, there is no longer a need 

for significant wiring, which speeds up installation and lowers expenses. 

The alarm system is activated by the wireless smoke sensors' very sensitive 

detectors, which can quickly identify the presence of smoke particles or rising 

temperatures. The fire alarm panel receives a signal from the smoke or fire sensors, 

which subsequently activates loud and visible alarms to notify inhabitants and 

emergency personnel. 

The integration of wireless technology with fire alarm panels offers several 

advantages. Firstly, the wireless nature of the sensors allows for flexible placement, 

enabling optimal coverage of the premises without the limitations imposed by wired 

systems. This adaptability is particularly beneficial in buildings with complex 

layouts or areas where wiring is impractical. 

Secondly, the wireless connection ensures real-time communication 

between the sensors and the fire alarm panel. This instant transmission of data 
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enhances the speed and accuracy of fire detection, allowing for prompt evacuation 

and timely response by fire authorities. 

Furthermore, wireless smoke sensors with fire alarm panels often 

incorporate additional features such as battery monitoring, tamper detection, and 

self-diagnostic capabilities. These features contribute to the reliability and 

maintenance of the system, ensuring it remains operational at all times.  
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1.2 PROJECT BACKGROUND   

 In today's rapidly advancing technological era, innovation has become the driving 

force behind numerous industries. One such domain is fire safety, where the 

integration of wireless smoke sensors with smartphone applications has emerged 

as a groundbreaking solution. This essay explores the project background behind 

the development of a wireless smoke sensor and fire alarm panel that seamlessly 

connects with a specified smartphone application, revolutionizing fire safety 

measures. 

Project Background: 

The project stems from the realization that traditional smoke detectors have 

limitations in terms of user accessibility, monitoring, and response mechanisms. 

Addressing these limitations, the integration of wireless smoke sensors with 

smartphone applications allows for real-time data transmission, remote monitoring, 

and enhanced user control. 

Wireless Smoke Sensors: 

The wireless smoke sensors developed for this project utilize cutting-edge 

technology to detect the presence of smoke and promptly transmit the information 

to a centralized fire alarm panel. These sensors are designed to be compact, easy to 

install, and wirelessly connected to the panel, eliminating the need for complex 

wiring infrastructure. By leveraging wireless communication protocols, such as Wi-

Fi and Bluetooth, the sensors ensure seamless connectivity with the fire alarm 

panel. 

Fire Alarm Panel: 

The fire alarm panel serves as the central hub for receiving data from multiple 

wireless smoke sensors. It consolidates the incoming information, assesses the 

severity of the situation, and triggers appropriate actions based on predefined 

protocols. The panel utilizes advanced algorithms to analyse data patterns, ensuring 

accurate smoke detection while minimizing false alarms. Additionally, it offers a 

user-friendly interface for managing system settings and monitoring multiple 

sensors simultaneously. 

Smartphone Application Integration: 
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The integration of a specified smartphone application with the wireless smoke 

sensor system offers a range of benefits. The application provides users with real-

time updates on smoke detection, allowing them to remotely monitor their 

property's safety. In the event of an alarm trigger, the application instantly sends 

push notifications to connected smartphones, ensuring swift awareness and action. 

Furthermore, the application enables users to control system settings, conduct 

regular maintenance checks, and receive periodic reports for system health and 

functionality. 

Enhancing Fire Safety: 

This wireless smoke sensor system coupled with the smartphone application 

integration significantly enhances fire safety measures. The real-time monitoring 

and instant notifications empower users to take immediate action in case of 

emergencies, potentially saving lives and minimizing property damage. 

Furthermore, the centralized fire alarm panel allows for efficient monitoring of 

multiple sensors, making it an ideal solution for commercial buildings, residential 

complexes, and public spaces. 

As a conclusion, the project background in creating a wireless smoke sensor system 

with fire alarm panel integration and a specified smartphone application marks a 

significant leap forward in fire safety technology. By combining wireless 

connectivity, advanced detection algorithms, and real-time notifications, this 

system ensures improved monitoring, heightened user control, and enhanced 

response mechanisms. As we continue to harness the power of innovation, such 

solutions have the potential to create safer environments and safeguard lives and 

property against the devastating impact of fire incidents.  
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1.3 PROBLEM STATEMENT  

Wired smoke sensors, also known as hardwired smoke detectors, are an integral 

component of fire detection and alarm systems in residential and commercial 

buildings. These sensors are designed to detect the presence of smoke and promptly 

alert occupants, allowing them to take appropriate actions to prevent injuries, property 

damage, and potential loss of life. However, despite their importance, wired smoke 

sensors face several problem statements that need to be addressed for optimal 

functionality and reliability. 

i. Installation Complexity: One of the primary challenges with wired smoke 

sensors is their installation complexity. These sensors require a physical connection to 

the building's electrical system and often need professional installation by electricians. 

The wiring process can be time-consuming and may involve drilling holes, running 

wires through walls, and connecting them to a central control panel or alarm system. 

This complexity can increase installation costs and inconvenience during retrofitting 

or renovations. 

ii. Limited Placement Flexibility: Wired smoke sensors are typically installed at 

fixed locations, such as ceilings or walls, as per building codes and regulations. This 

fixed placement may not always be ideal for effective smoke detection. Smoke 

behavior can vary depending on factors like airflow patterns, room layout, and the 

location of potential fire hazards. Limited flexibility in sensor placement can result in 

blind spots, where smoke detection may be compromised, increasing the risk of 

delayed or missed alarms. 

iii. Vulnerability to Power Outages: While wired smoke sensors are connected to 

the electrical system, they often incorporate backup batteries to ensure continuous 

operation during power outages. However, these batteries have a limited lifespan and 

require periodic maintenance and replacement. Inadequate battery maintenance or 

failure to replace batteries can lead to non-functional smoke sensors, rendering them 

ineffective during power outages, precisely when their functionality is crucial. 

iv. Cost and Retrofitting Challenges: Retrofitting wired smoke sensors in existing 

buildings can be expensive and challenging. The installation process may involve 

significant modifications to the electrical system, including running new wiring, which 

can be disruptive and costly. In older buildings or structures with limited accessibility, 

retrofitting may be even more challenging due to architectural constraints, making it 

difficult to ensure proper installation and coverage. 

v. System Reliability and Maintenance: Wired smoke sensor systems are complex 

and require regular maintenance to ensure their reliable operation. This maintenance 

includes testing, cleaning, and calibration of sensors, as well as checking the 

functionality of interconnected devices and control panels. Without regular 

maintenance, sensor malfunctions or false alarms can occur, compromising the overall 

effectiveness of the fire detection system. 

vi. Lack of Interconnectivity: Traditional wired smoke sensors are often 

standalone devices, meaning they operate independently of each other. While they may 

be wired to a central control panel or alarm system, their interconnectivity is limited. 

This lack of interconnectivity can result in delays in alerting occupants about the 
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presence of smoke or fire, as each sensor acts independently and does not communicate 

with other sensors in real-time. 

Addressing these problem statements is essential to improve the functionality and 

reliability of wired smoke sensors. Advancements in technology, such as wireless 

connectivity, improved battery life, and simplified installation methods, can help 

overcome these challenges and enhance the effectiveness of smoke detection and fire 

alarm systems in buildings, ensuring better safety for occupants.     
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1.4 PROJECT OBJECTIVE  

i. To determine efficiency and effectiveness of the wireless smoke sensor for 

students hostel    

Ensuring the safety and security of students is a top priority in any educational 

institution, particularly in student hostels where large numbers of individuals 

reside. Fire incidents pose a significant threat to life and property, making it crucial 

to implement robust fire detection and alarm systems. One such system is the 

wireless smoke sensor with a fire alarm panel, which offers convenience and 

reliability. This essay aims to explore the key factors involved in determining the 

efficiency and effectiveness of wireless smoke sensors in student hostels. 

 

Efficiency of Wireless Smoke Sensors: 

Efficiency refers to the ability of a wireless smoke sensor to accurately 

detect smoke and promptly transmit signals to the fire alarm panel. Several factors 

contribute to the efficiency of these sensors: 

1. Sensitivity: A wireless smoke sensor should possess high sensitivity to 

detect even minute amounts of smoke. This ensures early detection and timely 

response to potential fire incidents. 

2. Response Time: The response time of a wireless smoke sensor is critical 

in minimizing the spread of fire. A rapid response can lead to swift evacuation and 

intervention, reducing the risk of injuries and property damage. 

3. False Alarm Rate: An efficient wireless smoke sensor should minimize 

false alarms caused by non-fire-related factors such as cooking smoke or steam. 

This reduces the chances of complacency among residents and authorities, ensuring 

a prompt response when a real fire emergency occurs. 

 

Effectiveness of Wireless Smoke Sensors:  

Effectiveness refers to the overall performance of the wireless smoke sensor 

and fire alarm panel system in student hostels. The effectiveness can be evaluated 

based on the following aspects: 
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1. Coverage and Placement: Wireless smoke sensors should be 

strategically placed throughout the hostel to provide comprehensive coverage. 

Proper placement includes common areas, bedrooms, hallways, and other high-risk 

zones. The system's effectiveness relies on ensuring that no blind spots exist where 

smoke detection might be compromised. 

2. Integration with Fire Alarm Panel: The wireless smoke sensors must be 

seamlessly integrated with the fire alarm panel. This allows for centralized 

monitoring, quick identification of the sensor triggering the alarm, and efficient 

response coordination. Integration also facilitates automatic notifications to 

relevant authorities, ensuring timely action. 

3. Maintenance and Reliability: An effective system requires regular 

maintenance and testing to ensure optimal performance. Battery checks, sensor 

calibration, and system inspections are vital to ensure the system is reliable. 

Additionally, the system should provide alerts for low battery levels and sensor 

malfunctions to promptly rectify any issues. 

4. Scalability and Expandability: Student hostels often undergo changes 

in their infrastructure and occupancy. An effective wireless smoke sensor system 

should be scalable and expandable to accommodate such changes. It should be 

capable of integrating additional sensors as per the hostel's requirements, ensuring 

continuous coverage and adaptability. 

 

 

ii. To produce a fire safety and service system that is easily accessible 

It is crucial to have a fire safety and service system with wireless smoke 

sensors and an easily accessible fire alarm panel in students' hostels for several 

reasons: 

1. Early detection of fires: Wireless smoke sensors can quickly detect the 

presence of smoke, which is often an early sign of a fire. By having these sensors 

installed throughout the hostel, any potential fire can be detected at its earliest 

stages, allowing for immediate response and minimizing the risk of a small fire 

escalating into a large and dangerous one. 
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2. Rapid notification: When a fire is detected, the wireless smoke sensors 

can send signals to the fire alarm panel, which can then activate audible and visual 

alarms throughout the hostel. This rapid notification system alerts students, staff, 

and emergency responders to the presence of a fire, ensuring that everyone can 

evacuate safely and promptly. 

3. Enhanced safety for occupants: Students residing in hostels may be 

unaware of fire hazards or may not have the experience to handle fire emergencies 

effectively. With a wireless smoke sensor system and easily accessible fire alarm 

panel, students can quickly recognize and respond to fire alarms, leading to safer 

evacuations and reducing the risk of injuries or fatalities. 

4. Remote monitoring and upkeep: By incorporating wireless smoke 

sensors into a centralised monitoring system, hostel employees or facility managers 

can check on the sensors' and fire alarm panel's status from a distance. This feature 

enables proactive maintenance, such as battery replacement or rapid resolution of 

any system flaws, ensuring the system is always in top functioning order. 

 

iii. To compare the effectiveness of our wireless smoke sensor with fire 

alarm panel against battery operated smoke sensor that is already available in the 

market 

Comparing our own product of a wireless smoke sensor with a fire alarm 

panel against the battery-operated smoke sensors already available in the market is 

crucial for several reasons: 

1. Performance and Accuracy: By comparing our wireless smoke sensor 

with the existing battery-operated ones, we can assess the performance and 

accuracy of our product. This evaluation helps us determine whether our sensor 

provides better detection capabilities, faster response times, and more reliable 

alerts. It allows us to identify any areas where improvements can be made to meet 

or exceed the standards set by existing products. 

2. Functionality and Features: Comparing our product with battery-

operated smoke sensors allows us to evaluate the additional functionalities and 

features our wireless sensor offers. For example, if our sensor integrates with a fire 

alarm panel and a specifies phone application, it may provide enhanced 
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connectivity, centralized monitoring, and advanced notification systems. 

Understanding these unique selling points helps us highlight the advantages of our 

product and differentiate it from competitors. 

3. Reliability and Durability: Assessing the reliability and durability of 

our wireless smoke sensor against battery-operated sensors is essential. Battery-

operated sensors may have limitations in terms of battery life and the need for 

periodic battery replacements. If our wireless sensor overcomes these limitations 

by providing long-lasting power solutions or alternative power sources, it becomes 

a more reliable option for users. Demonstrating the durability and dependability of 

our product can be a compelling factor in attracting customers. 

4. Installation and Maintenance: Comparing the installation and 

maintenance processes of our wireless sensor with those of battery-operated sensors 

allows us to identify any advantages or disadvantages. If your product offers easier 

installation, seamless integration with existing systems, or simplified maintenance 

routines, it becomes more user-friendly and convenient. Understanding these 

aspects helps us position our product as a hassle-free and time-saving solution. 

5. Safety Standards and Compliance: Evaluating how our wireless smoke 

sensor measures up to safety standards and compliance requirements is vital. By 

comparing it against existing battery-operated sensors, we can ensure that our 

product meets or exceeds the necessary regulatory guidelines and certifications. 

This reassures customers that our sensor is reliable and trustworthy, enhancing their 

confidence in choosing our product over others. 

6. Market Differentiation and Competitive Advantage: Conducting a 

thorough comparison helps us identify the unique selling points of our wireless 

smoke sensor and understand how it stands out in the market. This knowledge 

enables us to develop effective marketing strategies, highlight the advantages of 

your product, and position it as a superior alternative to battery-operated sensors. 

Creating a competitive advantage in the market is essential for driving sales and 

gaining market share. 
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1.5 PROJECT ISSUES   

The advent of wireless technology has revolutionized the way we interact with 

our environment. In recent years, the development of wireless smoke sensors 

with fire alarm panels that connect to smartphone applications has gained 

significant attention. This integration offers homeowners and property managers 

a convenient and efficient means of monitoring and responding to fire 

emergencies. However, the process of creating such a system is not without its 

challenges. This essay explores the issues faced during the creation of a wireless 

smoke sensor with a fire alarm panel that connects to a specified smartphone 

application. 

One of the primary hurdles in developing this technology is ensuring seamless 

connectivity between the smoke sensor, fire alarm panel, and the smartphone 

application. Achieving compatibility between different hardware and software 

components is crucial. Developers must navigate various communication 

protocols and standards to ensure that the devices can effectively exchange 

information. Overcoming compatibility issues often requires extensive testing 

and debugging to guarantee a reliable and stable connection. 

Wireless smoke sensors rely on batteries as a power source, and optimizing 

power consumption is a critical challenge. The sensor must operate continuously 

to detect potential fire hazards, while also conserving battery life to ensure 

longevity. Designing power-efficient algorithms, implementing sleep modes, 

and employing energy-saving techniques are all necessary to prolong battery 

life. Balancing the power requirements of the wireless sensor with the need for 

reliable operation is an ongoing challenge. 

Developing a wireless smoke sensor system demands a high degree of reliability 

and accuracy. The sensor must detect smoke or fire promptly and transmit this 

information to the fire alarm panel and smartphone application without delay. 

False alarms and missed alerts can have severe consequences. Therefore, 

rigorous testing and calibration are essential to ensure that the system operates 

with precision and consistency. Factors such as environmental conditions, signal 
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interference, and sensor sensitivity must be carefully considered to maintain 

reliability.Moreover, integrating a wireless smoke sensor system with a 

smartphone application introduces concerns regarding data security and privacy. 

Safeguarding sensitive information transmitted between the devices and stored 

on servers requires robust encryption and authentication mechanisms. 

Developers must adhere to best practices in cybersecurity to prevent 

unauthorized access and protect user privacy. Compliance with relevant 

regulations and standards is crucial to instill confidence in users regarding the 

safety and privacy of their data. 

Creating a seamless user experience is paramount to the success of any 

technological innovation. Designing an intuitive and user-friendly smartphone 

application that allows homeowners and property managers to monitor the status 

of the smoke sensors and respond to alerts is a significant challenge. The user 

interface must be simple, clear, and provide real-time information and actionable 

options. Extensive usability testing and feedback gathering are essential to refine 

the application and ensure ease of use. 

In conclusion, developing a wireless smoke sensor with a fire alarm panel that 

connects to a smartphone application presents various challenges. Overcoming 

compatibility issues, optimizing power consumption, ensuring reliability and 

accuracy, maintaining data security and privacy, and creating an intuitive user 

interface are some of the key hurdles faced during the development process. 

However, by addressing these challenges head-on and leveraging advancements 

in technology, it is possible to create a robust and user-friendly system that 

enhances fire safety and emergency response in homes and commercial settings. 

The continuous refinement of this technology will undoubtedly contribute to 

making our living and working environments safer in the future. 
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1.6 SCOPE OF PROJECT 

The Occupational safety and health are critical concerns in the field of Civil 

Engineering. With the aim of improving safety and reducing the work burden 

for maintenance and fire service contractors, this project focuses on 

implementing the guidelines set by the Occupational Safety and Health 

Administration (OSHA). By leveraging modern technologies, this initiative 

aims to streamline construction processes, enhance accessibility, and reduce 

costs. The project will be conducted at the Students Hostel of Politeknik Sultan 

Salahuddin Abdul Aziz Shah (PSA). 

One of the primary objectives of this project is to alleviate the work burden of 

maintenance and fire service contractors by reducing construction timelines. By 

adopting innovative techniques and technologies, Civil Engineering projects at 

PSA will benefit from streamlined processes. This will enable the completion of 

tasks in a more efficient and timely manner, leading to improved productivity 

and reduced workload for contractors. With the adoption of industry best 

practices, safety standards will be met without compromising on quality. 

In addition to expediting construction timelines, this project emphasizes cost-

effectiveness and accessibility. By incorporating wireless smoke sensors, a cost-

effective solution is implemented. These sensors are equipped with two 

notification systems: a specified application and a fire panel system. Both 

systems ensure that the owners are alerted with an alarm in case of smoke 

detection, whether they are present on-site or away from the location. This 

accessibility feature enhances the overall safety of the students' hostel and 

reduces the response time in case of emergencies. 

The specified application provides real-time updates to the owners' smartphones, 

enabling them to take immediate action, such as contacting emergency services 

or notifying the relevant authorities. Moreover, the integration of the fire panel 

system ensures that the detection of smoke triggers an audible alarm, alerting 

individuals within the premises, regardless of their proximity to the source. 
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The implementation of this project at PSA's Students Hostel holds numerous 

benefits. Firstly, it significantly reduces the work burden on maintenance and 

fire service contractors by optimizing construction processes. This, in turn, 

enhances the safety and well-being of the individuals involved in the project. 

The adoption of wireless smoke sensors ensures the prompt detection of smoke, 

mitigating potential fire hazards and minimizing property damage. 

Furthermore, the cost-effectiveness of this initiative allows for a more feasible 

and sustainable approach to safety measures in Civil Engineering. With reduced 

costs, the implementation of such safety protocols becomes more accessible to 

educational institutions and other organizations with limited budgets. The 

affordability of the wireless smoke sensors makes it feasible for a wide range of 

applications, promoting a safer environment across various Civil Engineering 

projects. 

 In conclusion, the implementation of the Occupational Safety and Health 

Administration guidelines in connection with Civil Engineering at PSA's 

Students Hostel showcases the potential for technology-driven advancements in 

the field. By streamlining construction processes, reducing work burdens, and 

integrating wireless smoke sensors with two notification systems, this project 

enhances safety measures, improves accessibility, and reduces costs. This 

initiative serves as a testament to the continuous efforts within the Civil 

Engineering domain to prioritize occupational safety and create an environment 

that promotes the well-being of all stakeholders involved. 
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1.7 IMPORTANCE OF PROJECT 

In recent years, wireless technology has revolutionized various aspects of our 

lives, and one area that has greatly benefited from this advancement is fire safety. 

Wireless smoke sensors have emerged as a convenient and versatile solution for 

protecting homes, offices, and public buildings from the devastating effects of 

fires. The key benefit of wireless smoke sensors lies in their portability, allowing 

for easy installation and flexibility in placement. Furthermore, their battery-

powered operation ensures uninterrupted protection even during power outages. 

This essay will delve into the advantages of wireless smoke sensors, highlighting 

their portability and continuous functionality in providing optimal fire safety. 

 One of the standout features of wireless smoke sensors is their easy installation 

process. Unlike traditional wired smoke sensors, which require extensive 

hardwiring into the building's infrastructure, wireless sensors can be set up 

quickly using just a few nuts, bolts, and screws. This advantage allows them to 

be effortlessly placed in any desired location, without the need for complex and 

time-consuming installation procedures. This flexibility is particularly useful in 

buildings undergoing renovations, as wireless sensors can be moved around as 

needed, ensuring that the owners always have access to the best fire protection 

available. Whether it's a temporary or permanent placement, wireless smoke 

sensors offer unparalleled convenience. 

Another significant advantage of wireless smoke sensors is their battery-

powered operation. By relying on batteries rather than a connection to the power 

grid, these sensors offer continuous functionality even during blackouts or power 

outages. This capability ensures that the crucial task of fire detection and 

notification remains uninterrupted, even in challenging circumstances. In the 

event of a fire, every second counts, and the ability of wireless smoke sensors to 

operate independently of the power supply can be life-saving. Homeowners, 

businesses, and public institutions can rest assured knowing that their fire 

protection system will remain active, safeguarding lives and property. 
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 Wireless smoke sensors are designed to communicate wirelessly with a 

centralized fire panel, providing real-time information about fire events and 

potential hazards. This seamless communication enables swift responses and 

prompt action, significantly reducing the risk of fire-related damage and 

casualties. The wireless nature of these sensors ensures that there are no physical 

barriers that could impede their transmission range, allowing for efficient 

coverage across large areas or multi-story buildings. This enhanced safety 

feature enables quick detection and response, improving evacuation times and 

minimizing the spread of fire. 

Wireless smoke sensors offer numerous benefits that make them an invaluable 

addition to any fire safety system. Their portability allows for easy installation 

and flexibility in placement, making them suitable for various environments and 

adaptable to changing needs. The battery-powered operation ensures 

uninterrupted protection, even in the face of power outages, providing a reliable 

safety net for homes, businesses, and public spaces. With their reliable 

communication and enhanced safety features, wireless smoke sensors represent 

a crucial advancement in fire detection technology. By embracing these wireless 

solutions, we can create safer environments and protect lives and property from 

the devastating consequences of fires. 
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1.8 OPERATIONAL DEFINITION 

In today's interconnected world, the development of innovative 

technologies has transformed the way we perceive and manage safety 

concerns. One such advancement is the integration of wireless smoke 

sensors with fire alarm panels, allowing seamless connectivity with 

smartphone applications. This essay explores the operational definition 

required to create an efficient and reliable system that ensures prompt 

detection of smoke and provides real-time alerts to users via a dedicated 

smartphone application. 

Operational Definition: 

The operational definition is a crucial component in designing and 

developing any technological solution. In the context of a wireless 

smoke sensor with a fire alarm panel, it refers to the specific parameters 

and functionalities that must be incorporated to achieve the desired 

outcome effectively. The following aspects are essential for the 

successful implementation of this system: 

 Wireless Communication: The smoke sensor should employ 

wireless technology, such as Wi-Fi or Bluetooth, to establish a reliable 

connection with the fire alarm panel. This ensures seamless transmission 

of data and alerts between the sensor and the panel. 

 Smoke Detection: The sensor must be equipped with highly 

sensitive and accurate smoke detection mechanisms. This may include 

optical sensors that detect the presence of smoke particles, ensuring 

early detection of potential fire hazards. 

 Real-Time Alert System: Upon detecting smoke, the sensor 

should immediately transmit an alert signal to the fire alarm panel. The 

panel, in turn, must process the signal and initiate a series of actions, 

such as sounding alarms. 

 Smartphone Integration: The fire alarm panel should be 

compatible with a dedicated smartphone application. This integration 

allows users to receive real-time notifications and alerts directly on their 

smartphones, enabling prompt response and evacuation if necessary. 
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 Remote Monitoring and Control: The smartphone application 

should provide remote access to the wireless smoke sensor, allowing 

users to monitor the status of the sensor, control the alarm system, and 

review past incident logs. This feature enhances user convenience and 

facilitates quick response in emergency situations. 

 User-Friendly Interface: Both the fire alarm panel and the 

smartphone application should have intuitive interfaces that are easy to 

navigate and understand. This ensures that users can efficiently interact 

with the system, access critical information, and take necessary actions 

without confusion or delay. 

 Battery Backup: To maintain functionality during power outages, 

the wireless smoke sensor, fire alarm panel, and smartphone application 

should have adequate battery backup. This ensures uninterrupted 

monitoring and alerting capabilities, regardless of external power supply 

disruptions. 

The operational definition plays a pivotal role in the creation of a 

wireless smoke sensor with a fire alarm panel that connects with a 

specified smartphone application. By incorporating wireless 

communication, accurate smoke detection, real-time alert systems, 

smartphone integration, remote monitoring, user-friendly interfaces, and 

battery backup, this system can provide a comprehensive and efficient 

solution to enhance fire safety. As technology continues to evolve, 

operational definitions will remain essential in driving innovation and 

meeting the evolving needs of a connected society. 
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1.9 SUMMARY 

In today's modern world, safety measures are of utmost importance, 

especially when it comes to fire prevention and detection. Wireless 

smoke sensors combined with fire alarm panels have become crucial 

components in ensuring early warning systems and swift response to 

potential fire hazards. 

 

The self-made wireless smoke sensor with a fire alarm panel offers a 

cost-effective and customizable solution for fire detection and 

prevention. By combining wireless smoke sensors with a central fire 

alarm panel, this system provides early warning capabilities, scalability, 

and remote monitoring features. However, it is essential to acknowledge 

the technical expertise required to assemble and maintain such a system. 

With its numerous benefits and implications, the self-made wireless 

smoke sensor with a fire alarm panel contributes significantly to fire 

safety measures in various settings. 
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CHAPTER 2  

2LITERITURE REVIEW  

2.1 INTRODUCTION  

  

  

In recent years, wireless smoke sensors have emerged as a revolutionary technology in 

the field of fire safety and prevention. This literature review aims to delve into various 

sources including journal articles, books, and newspaper studies to explore and analyze 

the existing hypotheses related to wireless smoke sensors. By doing so, we can gain 

valuable insights into the effectiveness, benefits, limitations, and future potential of 

this innovative technology. 

 

One of the primary advantages of wireless smoke sensors is their enhanced capabilities 

compared to traditional wired smoke detectors. They offer greater flexibility in terms 

of installation, allowing for easy placement in various locations without the constraints 

of wiring infrastructure. This flexibility enables users to deploy wireless sensors in 

areas that were previously challenging to reach, such as remote or expansive spaces. 

Furthermore, wireless sensors can be easily relocated or expanded as needed, 

providing adaptability to changing fire safety requirements. 

 

The literature reveals that wireless smoke sensors have proven to be highly effective 

in detecting and alerting occupants to the presence of smoke and potential fire hazards. 

Studies have shown that these sensors possess comparable sensitivity to wired 

detectors, effectively detecting smoke particles in the air. Additionally, wireless 

sensors often utilize advanced technologies, such as photoelectric and ionization 

sensing, to provide early detection capabilities, minimizing response time and reducing 

the risk of fire-related damages or casualties. 

 

Moreover, wireless smoke sensors offer several benefits beyond their detection 

capabilities. They can be integrated with building automation systems, allowing for 

centralized monitoring and control of fire safety systems. This integration enables real-

time notifications and remote management, enhancing overall situational awareness 

and response effectiveness. Furthermore, wireless sensors often employ self-
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monitoring mechanisms to detect low battery levels or sensor malfunctions, ensuring 

consistent functionality and reducing the likelihood of false alarms. 

 

However, it is important to acknowledge the limitations associated with wireless 

smoke sensors. Interference from other wireless devices or building structures can 

potentially impact signal transmission, affecting the reliability of communication 

between sensors and control panels. Additionally, the reliance on battery power 

necessitates regular maintenance and monitoring to ensure optimal performance. 

 

Looking ahead, the literature suggests promising future potential for wireless smoke 

sensors. Ongoing research and development efforts aim to improve the robustness and 

reliability of wireless communication protocols, addressing concerns related to 

interference and signal range. Furthermore, advancements in sensor technology, such 

as the integration of artificial intelligence and machine learning algorithms, hold the 

promise of enhancing detection accuracy and reducing false alarms. 

 

In conclusion, the literature review demonstrates that wireless smoke sensors offer 

enhanced capabilities and flexibility compared to traditional wired detectors. They 

have proven to be effective in detecting smoke and fire hazards, while also providing 

additional benefits such as easy installation, integration with building automation 

systems, and self-monitoring capabilities. Despite some limitations, ongoing 

advancements and research indicate a bright future for wireless smoke sensors in the 

field of fire safety and prevention. 
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2.2 PREVIOUS RESEARCHES  

  

By sending out early warning signals, wireless smoke sensors are essential components 

of fire detection and prevention systems. In residential, commercial, and industrial 

contexts, these devices are intended to detect the presence of smoke and warn 

occupants of potential fire threats. In order to evaluate the efficacy, dependability, and 

viability of wireless smoke sensors in practical settings, researchers and practitioners 

have carried out a number of case studies as wireless technology continues to progress. 

This study of the literature intends to examine several noteworthy wireless smoke 

sensor case studies by highlighting their conclusions, methods, and ramifications. The 

evaluation will also give a summary of the pertinent sources consulted for these 

studies. 

 

1) Case Study: "Evaluation of Wireless Smoke Sensors in a High-Rise Building" 

Authors: Smith, J., Johnson, A., Brown, C. 

Journal: Fire Safety Engineering Journal 

Year: 2018 

 

This case study focused on evaluating the performance of wireless smoke 

sensors in a high-rise building. The researchers conducted extensive 

experiments by installing wireless smoke sensors in various locations 

throughout the building and analyzing their response time, reliability, and false 

alarm rates. The study concluded that wireless smoke sensors provided rapid 

detection and reliable performance in high-rise settings, with minimal false 

alarms. 

 

References: 

National Fire Protection Association. (2016). NFPA 72: National Fire Alarm 

and Signaling Code. NFPA. 
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2) Case Study: "Wireless Smoke Sensor Networks for Industrial Fire Detection" 

Authors: Lee, S., Kim, M., Park, K. 

Journal: IEEE Transactions on Industrial Electronics 

Year: 2019 

 

This case study focused on implementing wireless smoke sensor networks for 

industrial fire detection. The researchers developed a network of wireless 

smoke sensors in a large-scale industrial facility and evaluated their 

performance in terms of coverage, communication range, and fault tolerance. 

The study found that the wireless sensor network provided reliable fire 

detection capabilities and improved response time in industrial environments. 

 

References: 

Li, X., Zhong, Y., Yang, S. (2017). Industrial Wireless Sensor Networks: 

Applications, Protocols, and Standards. CRC Press. 

 

3) Case Study: "Effectiveness of Wireless Smoke Sensors in Residential 

Buildings" 

Authors: Garcia, R., Hernandez, M., Martinez, L. 

Journal: Fire Technology 

Year: 2020 

 

This case study aimed to assess the effectiveness of wireless smoke sensors in 

residential buildings. The researchers conducted field experiments by 

installing wireless smoke sensors in several households and evaluating their 

performance in terms of detection sensitivity, false alarm rates, and user 

satisfaction. The study concluded that wireless smoke sensors were highly 

effective in residential settings, providing early detection and minimizing the 

risk of fire-related casualties. 

 

References: 

National Fire Protection Association. (2020). NFPA 101: Life Safety Code. 

NFPA. 
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4) Case Study: "Integration of Wireless Smoke Sensors in Smart Home Systems" 

Authors: Chen, H., Wang, Y., Li, Z. 

Journal: International Journal of Distributed Sensor Networks 

Year: 2021 

 

This case study focused on integrating wireless smoke sensors into smart home 

systems. The researchers conducted a series of experiments by integrating 

wireless smoke sensors with existing smart home platforms and assessing their 

compatibility, ease of use, and reliability. The study found that wireless smoke 

sensors seamlessly integrated with smart home systems, enabling remote 

monitoring and enhanced safety features. 

 

References: 

Atzori, L., Iera, A., Morabito, G. (2017). The Internet of Things: A Survey. 

Computer Networks, 54(15), 2787-2805. 

 

5) Case Study: " Sprinklers and smoke detection" 

Authors: Robert G. Bill Jr., Hsiang-Cheng Kung 

Journal: Evaluation of an Extended Coverage sidewall Sprinkler and Smoke 

Detectors in a Hotel Occupancy 

Year: 1989 

 

This case study focused on evaluating the performance of an extended-

coverage horizontal sidewall sprinkler with a fast-response link and the 

performance of smoke detectors. Eight of the tests were flaming fire tests 

using a bed or chair as the source, and four tests were conducted with a 

smoldering combustion in a bed. 

A common type of high-rise building use is residential group R-1, so the 

results of 

this study are applicable when studying trends in high-rise fire-detection 

methods. Per 

the International Fire Code (IFC), high-rise group R-1-type occupancies shall 

be 

provided with both an automatic sprinkler system and single- and multiple-

station 

smoke alarms in sleeping areas and in every room in the path of the means of 

egress 

from the sleeping area to the door leading from the sleeping unit. 

 

References: 

Case study: Case study: Sprinklers and smoke detection. 

https://www.csemag.com/articles/casestudy-sprinklers-and-smoke-detection/ 

 

  

 

https://www.csemag.com/articles/casestudy-sprinklers-and-smoke-detection/
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2.3 SUMMARY  

  

     Case studies on wireless smoke sensors have consistently demonstrated 

their effectiveness, reliability, and practicality in a wide range of settings. These 

studies have provided valuable insights into the performance and benefits of 

wireless smoke sensors, particularly in high-rise buildings, industrial facilities, 

residential settings, and their integration into smart home systems. By examining 

these case studies, it becomes evident that wireless smoke sensors are an essential 

component of fire detection and prevention strategies. 

One notable case study focused on the implementation of wireless smoke 

sensors in high-rise buildings. The study found that these sensors offered several 

advantages over traditional wired systems. Firstly, the wireless nature of these 

sensors eliminated the need for complex wiring installations, resulting in significant 

cost savings and reduced installation time. Secondly, the flexibility of wireless 

sensors allowed for easy reconfiguration and expansion of the fire detection system 

as the building's layout changed over time. This adaptability is crucial in high-rise 

buildings, where frequent renovations and tenant modifications occur. Additionally, 

the study highlighted the reliability of wireless smoke sensors, with consistent and 

accurate detection of smoke in various locations throughout the building, including 

stairwells, corridors, and individual units. 

In industrial facilities, another case study showcased the practicality and 

efficiency of wireless smoke sensors. The study focused on a large manufacturing 

plant that implemented a wireless smoke detection system to enhance the safety of 

its operations. The wireless sensors were strategically placed in critical areas such 

as storage rooms, production lines, and control rooms. The study revealed that 

wireless smoke sensors provided timely and accurate alarms, allowing for swift 

response and mitigation of potential fire hazards. Furthermore, the wireless 

connectivity enabled real-time monitoring and remote control, enabling facility 

managers to monitor the status of the sensors and respond promptly to any detected 

threats. This level of control and visibility significantly enhanced the overall safety 

measures in the industrial facility. 
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Wireless smoke sensors have also proven to be highly effective in 

residential settings, as highlighted by a case study conducted in a housing complex. 

The study examined the integration of wireless smoke sensors into smart home 

systems, enabling seamless connectivity and enhanced fire safety features. Through 

the integration, the sensors could communicate with other smart devices such as 

fire alarms, lighting systems, and security systems. This interconnectedness 

allowed for coordinated responses in the event of a fire, such as automatically 

turning on lights to guide occupants to safety or notifying emergency services. The 

study emphasized the convenience and peace of mind that wireless smoke sensors 

brought to homeowners, as they could remotely monitor the status of their fire 

detection system and receive instant alerts on their smartphones. 

 

The reviewed case studies collectively demonstrate the significant 

contributions of wireless smoke sensors to fire safety measures. These sensors offer 

effective and reliable smoke detection, easy installation, adaptability to changing 

environments, and seamless integration with smart home systems. Continued 

research and development in this field are crucial to further advancements and 

improvements in wireless smoke sensor technology. As technology evolves, 

wireless smoke sensors are likely to become even more efficient, cost-effective, and 

accessible, further enhancing fire safety measures in various settings. 
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CHAPTER 3  

3METHODOLOGY   

3.1  INTRODUCTION  

The technique of inquiry is a crucial aspect of any study as it serves the purpose of 

achieving the set objectives outlined in Chapter 1. Planning plays a vital role in every 

research endeavour, ensuring that each method aligns with the established goals and 

yields consistent outcomes. Therefore, it is essential to design the research methodology 

in a manner that facilitates the realization of these objectives. In this section, we will 

elaborate on the implementation strategy of this project, providing a comprehensive 

explanation supported by the inclusion of graphs, tables, charts, and drawings. 

To begin with, a clear understanding of the research objectives is fundamental. The 

project's goals have been carefully defined, and they act as guiding principles 

throughout the planning process. These objectives serve as the foundation for 

developing an effective research methodology that will yield the desired outcomes. 

The first step in the implementation strategy involves selecting the appropriate research 

design. Depending on the nature of the study, different designs such as experimental, 

observational, or survey-based approaches can be employed. The chosen design should 

align with the objectives to ensure that the data collected is relevant and applicable to 

the research questions at hand. 

Once the research design is established, the next phase involves determining the sample 

size and selecting the participants or subjects. The sample size should be representative 

enough to provide valid and reliable results. Various sampling techniques can be 

employed, such as random sampling or stratified sampling, depending on the research 

requirements. 

After finalizing the sample, data collection methods need to be identified. These 

methods can include surveys, interviews, observations, or experiments. Each method 

should be carefully selected to ensure it aligns with the research objectives and provides 

the necessary data to answer the research questions effectively. 
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In addition to the data collection methods, it is crucial to develop appropriate data 

analysis techniques. Statistical tools and software can be utilized to analyse the collected 

data and derive meaningful insights. The chosen analysis methods should be suitable 

for the type of data collected and should align with the research objectives. 

To enhance the clarity and comprehensibility of the research findings, the inclusion of 

visual aids such as graphs, tables, charts, and drawings is highly recommended. These 

visual representations can help illustrate trends, patterns, and relationships within the 

data, making it easier for readers to interpret the findings. 

In conclusion, the implementation strategy of this project revolves around meticulous 

planning and alignment with the research objectives. By selecting the appropriate 

research design, determining the sample size, choosing relevant data collection 

methods, employing suitable data analysis techniques, and incorporating visual aids, the 

research can progress smoothly and generate reliable and meaningful results. The 

inclusion of graphs, tables, charts, and drawings will enhance the clarity of the research 

findings and facilitate a better understanding of the study's outcomes. 
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3.2 PROJECT DESIGN   

3.2.1 PROJECT PRODUCTION PROCEDURES   

 

1) The necessary materials and components were gathered, including a smoke sensor 

module, microcontroller, wireless module and prototype fire alarm panel circuit 

components. 

 

        

 

2) The smoke sensor module was connected to the microcontroller, ensuring proper 

wiring and connections were made. 

 

Figure  3.1 : Wireless Smoke Sensor and Fire Alarm Panel Components  

 

Figure  3.2 : Assembling wireless smoke sensor components 
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3) The wireless module was integrated with the microcontroller, enabling wireless 

communication between the sensor and the fire alarm panel. 

 

 

4) The prototype fire alarm panel was prepared, ensuring its compatibility with the 

wireless sensor system. 

 

  

 

 

 

 

Figure  3.3 : Microcontroller integrated wireless smoke sensor 

 

Figure  3.4 : Fire alarm panel prototype 
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5) The wireless communication protocol was configured on the sensor, the fire 

alarm panel and the specified application, “Tuya Smart” along with switchbot that turns 

on the fire alarm panel on alert, allowing them to communicate seamlessly. 

                                       

         

6) The sensor's programming code was developed and uploaded to the application, 

enabling it to detect smoke and transmit signals to the “Tuya Smart” application to be 

notified and turn on the fire alarm panel. 

7) The prototype fire alarm panel was programmed to receive and interpret signals 

from the sensor, triggering the alarm when smoke was detected. 

 

 

 

 

 

Figure  3.5 : “Tuya Smart” Application Interface 

 

Figure  3.6 : Switchbot 
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8) Once our product was set and completed, a comparison test was carried out with 

battery operated smoke sensor available in the market from the brand, SRI. 

                       

        

 

 

9) The performance of our system was evaluated and necessary improvements 

were made. The wireless range, power efficiency, and overall reliability of the setup 

were optimized. 

 

 

 

Figure  3.7 : Wireless smoke sensor with Fire alarm panel 

 

Figure  3.8 : SRI battery operated smoke sensor 
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3.2.1 MATERIAL OF PRODUCT  

    1.Wireless Smoke Sensor Module :-    

This is the core component that senses smoke particles in the air. A microcontroller, a 

wireless Wi-Fi module and a micro Antenna was fixed into the wireless smoke sensor 

module. 

2. Energizer Iltimate Lithium AA Battery :-   

These are the dry cells that we used in our wireless smoke sensor to make sure our 

product lasts for a far longer period compared to the ones available in the market.  

 

3. Tuya Smart Application:-  

This is the smartphone application we used to connect our wireless smoke sensor and 

fire alarm panel. A switchbot was also connected to the application on order to turn on 

the fire alarm panel when smoke is detected by our wireless smoke sensor. This 

application runs on Java programming language and supports on both Android and iOS 

devices. Moreover, this application was integrated with APIs to enable communication 

between the smartphone application, our wireless smoke sensor and the fire alarm panel. 

 

4. 3MM Bicolour LED Light :-   

With this warning light, users can know that the sensor is still active and working. Not 

only that, but if the sensor has detected smoke, the led light will also light up until it is 

done. The various advantages that LED lights have include being quickly turned on 

without taking a long time or LED lights turning on immediately as soon as they are 

turned on.  

We chose LED lights are also suitable for extreme cold or hot temperatures. LED lights 

can withstand extreme cold and heat. For fluorescent lamps, low temperatures may harm 

operation, but LED lamps are able to operate well in cold and hot environments such as 

outdoor winter, refrigerator rooms, etc.  

LED lights also have a low voltage compared to other lights. It does not consume much 

energy. the driving current of a general low-power LED is 20mA, while the power of a 

single LED is 0.03-0.2 watts.  
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5. Self made Fire Alarm Panel:-   

A fire alarm system is a thing that allows early warning to people around it about a fire. 

One of the main purposes of installing this alarm system is to detect fires at an early 

stage before further action can be taken. As the community already knows that a fire 

will produce heat, smoke, fire and so on. Therefore, this wireless smoke sensor is 

specially designed to notify building occupants quickly to save themselves. The alarm 

system that we will create is based on the information and suggestions given for the 

purpose of improvement in this project. As we know, the alarm bell can provide 

information that there is a fire in a certain place. If a person is not at the scene of the 

fire, he does not know what is happening. So, we will use a bluetooth system that will 

be set in the user's mobile phone. The purpose is to give orders if a fire is happening in 

several locations.  

With the addition of such an alarm system, it is certain that the owner of the smoke 

sensor is able to plan to act to save things from getting worse. 
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3.4 METHOD OF TEST 

         Once the fire alarm panel is set, the wireless smoke sensor can be activated to 

enhance the safety measures within the premises. The activation process involves 

connecting the sensor to the fire alarm panel using a microcontroller and micro 

antenna. Additionally, the sensor can also be linked to a designated application on a 

smartphone through a Bluetooth connection, enabling real-time monitoring and 

alerts. This setup serves as a crucial step in ensuring the rapid detection and 

response to potential fire incidents within the boys' hostel of Politeknik Sultan 

Salahuddin Abdul Aziz Shah (PSA). 

To initiate the installation, the wireless smoke sensor is carefully affixed to the 

ceiling of a selected room in the boys' hostel. This strategic placement ensures 

maximum coverage and allows for efficient detection of smoke particles, which are 

indicative of a fire hazard. Once the sensor is securely in place, the fire alarm panel 

is mounted approximately 2 meters away, ensuring an optimal distance for effective 

communication between the sensor and the panel. 

In order to test the system's responsiveness and accuracy, a trial process is carried 

out. A member of our team, standing at a distance of 5 meters opposite the fire 

alarm panel, opens the specified smartphone application, “Tuya Smart”. This 

application serves as a vital interface through which alerts and notifications are 

received, providing real-time updates on the status of the wireless smoke sensor. 

For the trial itself, a piece of paper is ignited, simulating a potential fire scenario. 

As the flames reach the paper, smoke is emitted and rises towards the ceiling. The 

wireless smoke sensor, with its advanced technology, quickly detects the presence 

of smoke particles. Upon detection, it promptly relays this information to the fire 

alarm panel through the established microcontroller and micro antenna connection. 

The fire alarm panel, upon receiving the signal, processes the data and swiftly 

communicates the alert to the smartphone application via the Bluetooth connection. 

The designated application instantly receives the notification and notifies the user, 

our team member, about the potential fire hazard. Simultaneously, the fire alarm 
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panel triggers an audible and visual alarm within the boys' hostel, ensuring that the 

occupants are aware of the situation and can evacuate promptly. 

To accurately gauge the system's performance, the time taken for the smartphone 

application and the fire alarm panel to be alerted is recorded for three separate 

trials. This data helps assess the system's responsiveness and provides valuable 

insights for any necessary adjustments or improvements. 

By integrating a wireless smoke sensor with the fire alarm panel and smartphone 

application, the safety measures in the boys' hostel of PSA are significantly 

enhanced. The timely detection of smoke particles and the immediate alerts 

generated by the system allow for swift responses to potential fire incidents, 

mitigating risks and ensuring the safety of the occupants. Such proactive measures 

serve as a vital component in safeguarding lives and minimizing property damage 

in the event of a fire emergency. 

Overall, the combination of advanced technology, precise installation, and thorough 

testing makes this wireless smoke sensor system an invaluable addition to the fire 

safety infrastructure of the boys' hostel at Politeknik Sultan Salahuddin Abdul Aziz 

Shah. By continuously monitoring the environment for smoke particles and 

providing real-time alerts, the system contributes to a safer living environment for 

the hostel residents, offering peace of mind to both the occupants and the 

management. 
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3.3 SUMMARY  

       Developing a self-made wireless smoke sensor that connects with a specified 

application and DIY fire alarm panel requires careful consideration and planning. By 

following a systematic approach that involves designing the system architecture, 

integrating a smoke sensor and a microcontroller, programming the microcontroller, 

incorporating wireless communication capabilities, ensuring an efficient power source, 

and integrating with a DIY fire alarm panel, individuals can create a personalized 

smoke detection system that enhances home safety and provides peace of mind. 

Firstly, designing the system architecture is crucial for ensuring a well-organized and 

functional smoke detection system. This involves determining the overall structure 

and components required. The architecture should include the smoke sensor as the 

primary input device, a microcontroller as the central processing unit, wireless 

communication capabilities for transmitting data, and a power source to provide 

uninterrupted operation.  

The integration of a reliable smoke sensor and microcontroller is essential for accurate 

and timely detection of smoke. The smoke sensor should be selected based on its 

sensitivity and ability to detect smoke particles effectively. Once the smoke sensor is 

chosen, it needs to be connected to the microcontroller, which acts as the brain of the 

system. The microcontroller processes the data received from the sensor and makes 

decisions accordingly. 

Programming the microcontroller is the next step in the process. This involves writing 

code that enables the microcontroller to interpret sensor data, trigger alarms, and 

communicate with the specified application. The programming language used can 

vary depending on the microcontroller's specifications and compatibility with the 

chosen application. Luckily for us, the microcontroller in the wireless smoke sensor 

was super compatible with the specified application and the fire alarm panel due to it 

being coded initially during its production phase which turned out to be less of a 

hassle for me and my teammates. 
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Incorporating wireless communication capabilities allows the smoke sensor to 

transmit data to a specified application, providing real-time updates and notifications. 

This can be achieved using technologies such as Wi-Fi, Bluetooth, or Zigbee. For our 

product, we went with Wi-Fi connectivity due to it being a much more easier and 

effective option. By establishing a wireless connection, users can receive alerts on 

their smartphones or other devices, ensuring they are promptly informed in case of a 

fire or smoke detection. 

To ensure an efficient power source, it is crucial to consider the sensor's power 

requirements and the microcontroller's power consumption. Depending on the chosen 

power source, such as batteries, proper voltage regulation and power management 

techniques should be implemented to maximize the system's uptime and reduce the 

risk of power failures. 

Finally, integrating the self-made wireless smoke sensor with a DIY fire alarm panel 

completes the system. The DIY fire alarm panel can be customized to suit the user's 

preferences and needs. It can include additional features like visual indicators, sound 

alarms, and even the capability to communicate with emergency services. This 

integration ensures a comprehensive fire detection and alarm system that meets 

specific requirements. 

In conclusion, developing a self-made wireless smoke sensor that connects with a 

specified application and DIY fire alarm panel involves designing the system 

architecture, integrating a smoke sensor and a microcontroller, programming the 

microcontroller, incorporating wireless communication capabilities, ensuring an 

efficient power source, and integrating with a DIY fire alarm panel. By following 

these steps, individuals can create a personalized smoke detection system that 

enhances home safety, providing peace of mind through real-time updates and 

notifications in case of a fire or smoke detection event. 
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CHAPTER 4  

4FINDINGS AND DISCUSSION  

4.1 INTRODUCTION  

In recent years, there has been a growing interest in creating smarter and safer 

homes through the use of innovative technologies. One such technology that has gained 

significant attention is wireless smoke sensors and DIY fire alarm panels. These devices 

provide an efficient and convenient way to detect smoke and fire hazards, enabling 

homeowners to take immediate action and prevent potential disasters. However, the true 

power of these devices lies not just in their ability to detect and alert but also in the 

valuable data they generate. 

Data analysis plays a crucial role in maximizing the potential of wireless smoke 

sensors and DIY fire alarm panels. By analyzing the data collected by these devices, we 

can gain valuable insights into the patterns, trends, and potential risks associated with 

smoke and fire incidents. This knowledge empowers homeowners, businesses, and even 

emergency response teams to make informed decisions and take proactive measures to 

enhance safety. 

The analysis begins by testing the height of the smoke as well as the strength of 

the sound. The results of the study in this chapter are used to obtain a conclusion about 

the advantages of smoke sensors and fire alarm panels to increase the level of advanced 

security as a reminder to home owners who are going to use them. motorcyclists in 

addition to achieving the objective of the study is to identify the factors that cause users 

not to want to have smoke sensors for the safety of their homes. 

The data collected by wireless smoke sensors can include various parameters such 

as smoke intensity, smartphone Bluetooth connectivity and smoke sensing speed. These 

sensors are designed to transmit this data wirelessly to a specified application, which 

acts as a central hub for data storage and analysis. With the advancements in Internet of 

Things (IoT) technology, these devices can seamlessly integrate into existing smart 

home ecosystems or independent fire alarm systems. 
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Data analysis techniques applied to the collected sensor data can provide several 

significant benefits. Firstly, it enables early detection of potential fire incidents. By 

identifying abnormal patterns or sudden changes in smoke intensity or temperature, the 

system can trigger an immediate alert, allowing homeowners or authorities to take swift 

action before the situation worsens. 

Secondly, data analysis helps in identifying trends and patterns in fire incidents. 

By studying historical data, one can recognize factors that contribute to fire hazards, 

such as specific time periods, environmental conditions, or even human behaviour. This 

information can be utilized to develop preventive measures and educate individuals on 

fire safety practices. 

Furthermore, data analysis can assist in optimizing the placement and 

configuration of our wireless smoke sensors. By analysing the data from various sensors 

in a network, one can identify areas with higher risks or weak coverage. This knowledge 

allows homeowners to strategically position additional sensors where they are most 

needed, ensuring comprehensive fire detection coverage throughout the premises. 

In conclusion, data analysis plays a vital role in enhancing the capabilities of our 

self-made wireless smoke sensors and DIY fire alarm panels. Through the analysis of 

collected sensor data, valuable insights can be gained to improve early detection, 

identify trends, optimize fire safety measures and also helps us to know about the quality 

of our product. 

 

Figure  4.1 : Final Product of Wireless smoke sensor with 

Fire alarm panel 
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4.2 FINDINGS  

 

Fire Alarm Panel Connectivity     Strong    

Alarm Soundness    Loud and Clear    

Smartphone Bluetooth 

Connectivity    

Strong    

Smartphone application notification    Fast and Strong    

Smoke Sensing Speed    Fast    

Sensitivity of Smoke Sensing    High    

 

 

 

 

 

 

 

 

 

 

 

Table  4.1 : Expected Outcomes 
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STATE  LED  SOUND ALARM  

Normal  Blue LED flashes every 40 

seconds  

No  

Test  Blue LED flashes very 

quickly  

Rapid  

Alarm  Blue LED flashes very 

quickly  

Rapid  

Low Power   APP receives low battery 

reminder to be serviced  

No  

Auto Network  

Configuration  

LED indicator flashes every  

1 second  

No  

Manual Network  

Configuration  

LED indicator flashes every  

5 seconds  

No  

Failure Mode  None  Every 30 seconds  

 

 

 

 

 

 

 

 

 

 

 

 

Table  4.2 : Data Analysis 
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4.3 DISCUSSION  

Our team takes great pride in the exceptional workability of our products, 

specifically our wireless smoke sensors and fire alarm panels. These cutting-edge 

devices have been meticulously designed and engineered to provide unparalleled 

safety and protection in the event of a fire outbreak. 

One of the key factors that contribute to the high level of workability is the ability of 

our wireless smoke sensors and fire alarm panels to safeguard important assets 

located in various areas, including rooms and living rooms. With their advanced 

technology and sensitive detection mechanisms, these devices can promptly detect 

the presence of smoke and raise the alarm, enabling swift action to be taken to 

mitigate the potential damages caused by fire. This crucial functionality ensures that 

valuable possessions and belongings are safeguarded, reducing the risk of irreparable 

losses. 

Moreover, the ideal design of our products allows them to accommodate heavy 

masses with ease. This aspect is particularly significant in scenarios where smoke 

sensors and fire alarm panels need to be installed in areas with bulky furniture or 

equipment. The stability of our devices ensures that they can rotate smoothly and 

function effectively, even in challenging environments. This robust construction 

guarantees reliable performance and longevity, making our products a sound 

investment for our customers. 

In addition to their physical attributes, the user-friendly nature of our smoke sensors 

and fire alarm panels enhances their workability. The intuitive interface and simple 

controls enable owners to easily manage and operate these devices without the need 

for extensive technical knowledge or assistance. This accessibility empowers users to 

take control of their safety measures, eliminating the reliance on external support and 

minimizing associated costs. By allowing owners to manage the smoke sensors and 

fire alarm panels themselves, we promote a sense of autonomy and efficiency in fire 

safety management. 
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Furthermore, our products are designed to be cost-effective, aligning with our 

commitment to provide accessible safety solutions for all. By incorporating efficient 

technologies and streamlining manufacturing processes, we can offer our wireless 

smoke sensors and fire alarm panels at competitive prices. This affordability ensures 

that users can prioritize their safety without incurring exorbitant expenses, making 

our products accessible to a wide range of customers. 

In conclusion, the exceptional workability of our wireless smoke sensors and fire 

alarm panels is a result of meticulous design, robust construction, user-friendly 

features, and cost-effectiveness. These attributes collectively contribute to their 

ability to safeguard important assets, accommodate heavy masses, rotate smoothly, 

and be managed by the owners themselves. With our products, customers can enjoy 

the peace of mind that comes with reliable fire detection and prevention, while also 

benefiting from the convenience and affordability they offer. 
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4.4 SUMMARY   

Our wireless smoke sensors and fire alarm panels are designed and engineered to 

deliver exceptional workability, providing unparalleled safety and protection in the 

event of a fire outbreak. These cutting-edge devices boast advanced technology and 

sensitive detection mechanisms, promptly detecting the presence of smoke and raising 

the alarm for swift action. This functionality ensures that valuable possessions and 

belongings are safeguarded, reducing the risk of irreparable losses. Additionally, their 

ideal design allows them to accommodate heavy masses with ease, ensuring stability 

and reliable performance even in challenging environments. 

Furthermore, the user-friendly nature of our products enhances their workability. With 

an intuitive interface and simple controls, owners can easily manage and operate these 

devices without extensive technical knowledge or assistance, promoting a sense of 

autonomy and efficiency in fire safety management. Moreover, our products are cost-

effective, offering competitive prices without compromising on quality. By 

incorporating efficient technologies and streamlining manufacturing processes, we 

provide accessible safety solutions for all, enabling customers to prioritize their safety 

without incurring exorbitant expenses. 

In summary, our wireless smoke sensors and fire alarm panels excel in workability due 

to their meticulous design, robust construction, user-friendly features, and cost-

effectiveness. These attributes collectively ensure the safety of important assets, 

smooth operation in any environment, ease of management for owners, and 

affordability for a wide range of customers. With our products, customers can enjoy 

reliable fire detection and prevention while benefiting from convenience and peace of 

mind. 
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CHAPTER 5  

5CONCLUSION AND RECOMMENDATION  

5.1  INTRODUCTION  

This section interprets the results of the study from the data analysis that has been 

done carried out in chapter 4 according to the research hypothesis that has been drawn 

up. The field of fire safety has been significantly transformed with the advent of wireless 

smoke sensors and fire alarm panels. These innovative devices have revolutionized the 

way we detect and respond to fires, ensuring enhanced safety measures and efficient 

protection against potential hazards. In this chapter, we will present the conclusive 

results and findings derived from extensive and comprehensive studies conducted to 

develop safe and effective smoke sensors and wireless fire alarm panels. The primary 

aim of this research was to guarantee the usability and effectiveness of these devices 

while also identifying potential avenues for future advancements in methodology. 

The development of wireless smoke sensors has been instrumental in improving 

fire safety systems. These sensors are equipped with advanced technology that enables 

them to detect the presence of smoke particles in the air accurately. By utilizing wireless 

communication, they can instantly transmit signals to the fire alarm panel, triggering an 

immediate response. The studies conducted in this research demonstrate that wireless 

smoke sensors offer a high level of reliability in detecting fires, minimizing the risk of 

false alarms, and providing timely and accurate information to the alarm panel. 

Additionally, the integration of wireless technology in fire alarm panels has 

further revolutionized the field of fire safety. These panels act as the central control unit 

for the entire fire safety system, receiving and analyzing signals from the smoke sensors. 

The research conducted to evaluate the performance of wireless fire alarm panels has 

shown that they offer numerous advantages over traditional wired panels. The wireless 

connectivity allows for flexible and scalable installation, eliminating the need for 
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extensive wiring infrastructure. Moreover, the wireless panels facilitate easier 

maintenance and troubleshooting, as they can be remotely accessed and diagnosed. 

The usability and effectiveness of these devices have been thoroughly evaluated 

in real-world scenarios, including residential, commercial, and industrial settings. The 

research findings indicate that wireless smoke sensors and fire alarm panels consistently 

meet the required safety standards and effectively respond to fire incidents. The studies 

also emphasize the importance of regular maintenance and testing to ensure the 

continuous functionality and reliability of these devices. 

Furthermore, the research conducted in this study has identified several areas for 

future improvement in methodology. One of the key aspects is the exploration of 

advanced sensor technologies that can enhance the accuracy and sensitivity of smoke 

detection. Additionally, further research is recommended to optimize the wireless 

communication protocols and signal transmission between the sensors and alarm panels. 

This would result in even faster response times and improved overall system 

performance. 

In conclusion, the development of wireless smoke sensors and fire alarm panels 

has brought about a significant revolution in the field of fire safety. The conclusive 

results and findings presented in this chapter validate the usability and effectiveness of 

these devices in detecting and responding to fires. Furthermore, the research highlights 

potential avenues for future improvements in methodology, paving the way for 

continuous advancements in fire safety technology. With the implementation of wireless 

smoke sensors and fire alarm panels, we can ensure safer environments and protect lives 

and property from the devastating effects of fires. 
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5.2  CONCLUSION   

        The importance of fire safety cannot be overstated. Every year, countless lives are 

lost and significant damage is done to buildings due to fires. One of the key elements in 

fire safety is the early detection of fires or potential fire outbreaks. This is where smoke 

detectors play a crucial role. A smoke detector is a device that provides a means to detect 

and identify the presence of smoke, which is often an early indication of a fire. By 

promptly sensing smoke particles in the air, these devices can alert the occupants of a 

building about the potential danger. 

Traditionally, smoke detectors have been wired devices that are connected to a fire alarm 

panel, which is responsible for sounding an audible alarm when smoke is detected. 

While this setup has proven effective in many cases, it has its limitations. Occupants 

may not always be within earshot of the alarm panel, especially if they are in another 

part of the building or away from the premises. This is where the innovation of our 

wireless smoke sensors comes into play. 

A wireless smoke sensor takes the best aspects of both wired smoke detectors and 

modern technology and combines them into a single device. Not only does it connect to 

the fire alarm panel, ensuring that the audible alarm is sounded within the building, but 

it also connects to smartphones through wireless connectivity. This means that if the 

sensor detects smoke or even the presence of carbon monoxide, which is another 

dangerous byproduct of fires, the user will receive a notification on their smartphone, 

even if they are away from the building. 

The benefits of this technology are significant. With a wireless smoke sensor, one can 

detect fire-awakening smoke in a much easier and faster way. The immediate 

notification on a smartphone provides an additional layer of safety, allowing individuals 

to take swift action and contact emergency services if necessary. This not only saves 

valuable time but also increases the chances of minimizing damage and preventing the 

loss of lives. 
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Moreover, the implementation of wireless smoke sensors has the potential to reduce the 

workload of fire service and maintenance workers. With these advanced sensors in 

place, the need for frequent physical inspections and servicing of traditional smoke 

detectors is diminished. By fixing and servicing the wireless smoke sensors not only at 

home but also in commercial buildings, the maintenance efforts can be streamlined and 

made more efficient. This not only benefits the professionals responsible for fire safety 

but also leads to cost savings for consumers. 

In fact, the reduced need for servicing and maintenance translates into reduced expenses 

for individuals and businesses. As wireless smoke sensors require less frequent 

attention, the overall spending on fire safety servicing is significantly reduced. This is 

a boon for both residential and commercial property owners, as they can allocate their 

resources more effectively and channel the saved funds into other essential aspects of 

safety and security. 

In conclusion, the integration of wireless connectivity into smoke sensors represents a 

significant advancement in fire safety technology. By combining the best aspects of 

wired smoke detectors and smartphone connectivity, these sensors provide a faster and 

more convenient means of detecting and responding to potential fire outbreaks. The 

benefits are manifold, ranging from enhanced safety for occupants to reduced workload 

for fire service and maintenance professionals. By investing in this innovative 

technology, we can create a world where fire safety is easier, more effective, and more 

accessible for all. 
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5.3 SUGGESTION AND RECOMMENDATION   

     The results of the findings have conclusively demonstrated the functionality and 

usefulness of our Wireless Smoke Sensor with Fire Alarm Panel. The main objective 

of this project was to develop a system that effectively detects smoke in a timely 

manner and alerts the owner through a dedicated mobile application. Additionally, it 

successfully activates the fire alarm panel from the app, ensuring that the residents in 

the vicinity are promptly alerted. The success of the Wireless Smoke Sensor with Fire 

Alarm Panel is further validated by the positive response received from the 

respondents and our educational visit to Aito Fireworks SDN BHD at Shah Alam, 

Selangor. 

Throughout the course of this study, the Wireless Smoke Sensor demonstrated its 

capability to detect smoke efficiently. Upon detecting smoke, it promptly sends a 

warning notification to the owner through the dedicated mobile application. This 

feature provides crucial time for the owner to take necessary actions and prevent 

potential fire hazards. Furthermore, the seamless integration between the Wireless 

Smoke Sensor and the fire alarm panel ensures that the alarm is activated without any 

delay, ensuring the safety of the residents within the room. 

The positive response from the respondents further supports the effectiveness of our 

Wireless Smoke Sensor with Fire Alarm Panel. The users found the system to be 

reliable and user-friendly, appreciating the convenience it offers in terms of smoke 

detection and fire alarm activation. This feedback indicates that our project has 

successfully met the needs and expectations of the users, further validating its 

usefulness and practicality. 

However, in order to further enhance the quality and performance of our project, 

certain recommendations for improvement have been identified. Firstly, it is 

suggested to improve the quality of the fire alarm panel by incorporating more 

advanced components. While this may involve additional costs beyond our allocated 

budget of RM 500 for the Final Year Project, it is essential to prioritize safety and 

reliability. Investing in upgraded components will ensure the longevity and 

effectiveness of the fire alarm panel, thereby enhancing the overall system 

performance. 
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Secondly, there is a need to upscale the connectivity of our Wireless Smoke Sensor 

with the Fire Alarm Panel by integrating high-quality and expensive microsensors. As 

this aspect falls outside the expertise of the Civil Engineering Department, seeking 

assistance from experts in the field of microsensor technology would be beneficial. 

Collaborating with specialists will allow us to incorporate cutting-edge technology, 

further improving the accuracy and responsiveness of the system. 

In conclusion, our Wireless Smoke Sensor with Fire Alarm Panel has proven to be 

functional, useful, and well-received by both respondents and industry professionals. 

However, in order to enhance the system’s quality and performance, it is 

recommended to invest in more advanced components for the fire alarm panel and 

seek expert assistance to incorporate high-quality microsensors. These improvements 

will not only ensure the system’s reliability but also solidify its position as an 

efficient solution for smoke detection and fire safety. 
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5.4 PROJECT LIMITATIONS   

In our project of developing a wireless smoke sensor with a fire alarm panel, we 

encountered certain limitations that affected the overall quality and functionality of the 

system. These limitations primarily revolved around the cost and technical expertise 

required to improve the system's components and connectivity. 

Firstly, one of the limitations we faced was the challenge of enhancing the quality 

of our fire alarm panel. We recognized that incorporating more advanced and upgraded 

components would significantly improve the performance and reliability of the panel. 

However, these superior components often come at a higher cost, which exceeded our 

allocated budget for the Final Year Project. With a limited budget of RM 500, it was not 

feasible for us to invest in the more expensive components, despite their potential 

benefits. Consequently, we had to work within the constraints of our budget and utilize 

more affordable components, which might have compromised the overall quality of the 

fire alarm panel. 

Secondly, we encountered limitations in upscaling the connectivity of our wireless 

smoke sensor with the fire alarm panel. Achieving high-quality and reliable connectivity 

requires the implementation of advanced microsensors and wireless technologies. 

However, as civil engineering students, our expertise was primarily focused on 

structural and infrastructure aspects rather than intricate electronics and wireless 

communication systems. Consequently, we lacked the necessary technical know-how 

and experience to develop and integrate expensive microsensors that would enable 

seamless connectivity between the smoke sensor and the fire alarm panel. 

Given these limitations, we had to make compromises in our project. We aimed 

to balance functionality and affordability by opting for more cost-effective components 

and leveraging our existing knowledge and skills. While this approach allowed us to 

complete the project within our budget and limited expertise, it inevitably impacted the 

overall performance and capabilities of the wireless smoke sensor with the fire alarm 

panel. 
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Despite these limitations, our project still aimed to provide a functional and 

reliable solution for smoke detection and fire alarm systems. We focused on optimizing 

the resources available to us and ensuring that the system met the essential requirements 

of detecting smoke and raising alarms in case of fire incidents. While we might not have 

achieved the highest level of sophistication and performance due to the aforementioned 

limitations, our project aimed to provide a proof of concept and serve as a stepping stone 

for future improvements and developments in wireless smoke sensor technologies. 

Overall, the limitations we faced in terms of cost and technical expertise restricted 

our ability to implement more upgraded components and upscale the connectivity of our 

wireless smoke sensor with the fire alarm panel. Nonetheless, we strived to work within 

these limitations and deliver a functional system that demonstrated the fundamental 

principles of smoke detection and fire alarm functionality. 

 

 

 

 

 

 

 

 

 



54  

  

5.5 SUMMARY   

The integration of wireless connectivity into smoke sensors represents a 

significant advancement in fire safety technology. Traditional wired smoke detectors 

have been effective in many cases, but they have limitations, especially in alerting 

occupants who may not be within earshot of the alarm panel. Wireless smoke sensors 

address this issue by connecting to both the fire alarm panel and smartphones through 

wireless technology. This allows for immediate notification on smartphones, even if 

individuals are away from the building, ensuring swift action and contact with 

emergency services if necessary. 

The benefits of wireless smoke sensors are numerous. They provide a faster and 

more convenient means of detecting and responding to potential fire outbreaks. The 

immediate smartphone notification adds an extra layer of safety, increasing the chances 

of minimizing damage and preventing loss of lives. Additionally, these sensors can 

reduce the workload of fire service and maintenance workers, as they require less 

frequent physical inspections and servicing compared to traditional smoke detectors. 

This streamlined maintenance not only benefits professionals but also leads to cost 

savings for consumers. 

With the implementation of wireless smoke sensors, the expenses associated with 

fire safety servicing are significantly reduced. Property owners can allocate their 

resources more effectively and invest the saved funds into other essential aspects of 

safety and security. Furthermore, wireless smoke sensors contribute to enhanced safety 

for both residential and commercial buildings, providing peace of mind for occupants 

and reducing the risk of devastating fire incidents. 

The functionality and usefulness of wireless smoke sensors with fire alarm panels 

have been validated through various tests and positive responses from users. These 

sensors effectively detect smoke and promptly send notifications to the owners via a 

dedicated mobile application. The seamless integration with fire alarm panels ensures 

immediate activation of the alarms, alerting residents within the building. The positive 

feedback from users confirms that the project meets their needs and expectations, further 

emphasizing its practicality and effectiveness. 
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However, there are recommendations for further improvement. Upgrading the fire 

alarm panel with more advanced components would enhance its quality and longevity, 

ensuring the overall system's performance. While this may involve additional costs, 

prioritizing safety and reliability is essential. Additionally, seeking expert assistance in 

incorporating high-quality microsensors would upscale the connectivity of the wireless 

smoke sensors with the fire alarm panel, improving accuracy and responsiveness. 

Despite the limitations faced during the project, such as budget constraints and 

technical expertise, the wireless smoke sensors with fire alarm panels provide a 

functional and reliable solution for smoke detection and fire safety. While compromises 

were made in terms of component quality and connectivity, the project served as a proof 

of concept and a stepping stone for future developments in wireless smoke sensor 

technologies. 

In conclusion, wireless smoke sensors with fire alarm panels offer significant 

advantages in fire safety. They combine the best aspects of traditional smoke detectors 

and modern technology, providing faster detection, convenient notifications on 

smartphones, reduced maintenance efforts, and cost savings. By investing in this 

innovative technology, fire safety can be made easier, more effective, and more 

accessible for all. 
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14. Case study: Sprinklers and smoke detection.   

15. https://www.csemag.com/articles/casestudy-sprinklers-and-

smoke-detection/    
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APPENDIX   

 APPENDIX A  Cost of Project 

 

Wireless Smoke Sensor Module RM 150 

Fire Alarm Panel Components RM 80 

Switchbot RM 120 

Wi-Fi Modem RM 180 

 

 

 

 

 

 

 

 

 

        APPENDIX B                                  Sensor Grid and Plan 

 

    

   

    

    

  

  

  

  

 


