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Research Field:
· Structural Fire Safety, Automatic Detection & Suppression
The research problem that I will be working on will be in regards to more efficient fire detection and suppression systems. Over the past few decades, advancements in the fire detection field have come along way. The most popular detection systems are the well-known smoke detectors. They are stressed in private housing but are not mandatory. Depending on the type of building and occupancy, different detection systems available such as heat and flame detectors. With detection systems also comes suppression systems such as sprinkler systems, or wet chemical systems usually seen in commercial kitchens. 
A few of the research questions that I will be using as a baseline for my studies will include:
· How can detection systems be more efficient in alerting occupants?
· What factors are weighed when choosing the appropriate detection/suppression system for a building?
· What benefits do suppression systems provide for small and large buildings? 
· What correlations are there between the installment of both detection and suppression systems?
I believe I will have to work with a mixture of both quantitative and qualitative data for this project. I will have to look into the time it takes for detection systems to activate and send notification signals to occupants. Taking a look at different buildings and occupancy types, human characteristics could come into play when looking at evacuation tendencies. Different factors such as disabilities, children, and others could play a role. Money is always a concern with just about anything; so using a “money over benefit” approach will have to be taken as well. 
I will look at historical records and reports concerning detection systems and their reliability to activate and notify efficiently. Suppression systems are being updated everyday with technology, so I will be using quantitative data to look at the suppression rates of different fires with different extinguishing agent. 
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Structural Fire Safety, Automatic Detection, and Suppression
Introduction
This section will focus on the literature review of the automatic detection and suppression systems.  To achieve this, there will be the analysis of the related past and current literature regarding the fire safety systems. It will also look at the types, purposes, installation and the factors to consider when choosing appropriate detection and suppression systems.
Past and current literature of the fire detection and suppression systems
Early fire detection systems were primarily constructed to enhance the process of extinguishing the fire as well as to prevent its spread (Mobin et al., 2016).   In the past, people used the manual detection systems like yelling to provide a fire warning. However, this was found to be less effective because people may be absent at the time of the fire and also, the person's voice may fail to transmit outside the structure.  This led to the installation of manual fire detectors especially along the corridors and exit doors to enable the occupants to be able to activate the fire alarm systems (Gatsonides & Dunster, 2017). The manual detection systems were also found to be ineffective because they cannot be used in the unoccupied buildings and can also be used for malicious alarm activations.
 Another old type of fire detection system is the thermal detector which was designed to predict when the room reached pre-determined temperatures. According to Willstrand et al 2016, this method is not commonly used today because it cannot work until the room temperature is substantially high and this cannot be used to detect the fire before flames occur.  The series of great fire incidences that has caused many losses even greater casualties has led to the introduction of fire detection technology which majorly deals with giving the automatic indication of fire warnings and its location.  The new technology has led to the recent developments of the fire sensors which have been integrated into the fire alarm systems.  This has increased the Fire-Detection System reliability and availability.  Some of the fire detectors that are currently used are the smoke and flame detectors (Sen et al., 2016). Suppression systems like sprinkler systems and wet chemical systems have also been used together with the modern detection systems to facilitate the fire extinguishing process.
The effectiveness of detection and suppression systems
Fire detection systems can be more efficient in alerting the occupants especially when there are properly installed and maintained (Islam et al., 2015). Proper maintenance of the fire detection systems involves checking and replacing the corroded batteries, testing the detection systems at least once a month, and ensuring they are no paintings that can interfere with their functioning. With this, the fire detection system can help in sensing smoke, heat, or fire and provide an alert for a particular building. The detection systems can give the early warnings to the occupants so that they can be able to safely evacuate the premises when the fire occurs.
The suppression systems have also been important to both the small and big buildings in facilitating the fire extinguishing and prevention of the spread of fire when it occurs. The suppression systems like fire sprinklers have been used in big buildings to curb flames hence preventing the buildings from being demolished (Fleming, 2016).  This has protected many businesses and lives in both small and big buildings.   According to Mawhinney & Back, 2016 when properly installed, the suppression systems can be quickly activated when the fire is detected to reduce the amount of smoke produced and at the same time control the fire before it causes damage to lives and property. 
Factors to consider when choosing appropriate detection/suppression systems
The major factor that should be considered while choosing the detection/suppression systems is the speed.  The fire detection/suppression system should be able to pinpoint the fire as soon as it starts within the shortest time possible (Gatsonides & Dunster, 2017).   It is also important to consider that both systems are simple to handle especially the fire sprinklers by ensuring that they lack any electronics or software that may be complex to fix when the error occurs (Chiu et al., 2014).  It is also important to account for the cost of installing the system relative to its value. An ideal system is expected to be having to ongoing costs and little maintenance. Adaptability is another factor that ought to be considered when choosing the detection system. One must ensure that the system must be suitable for the different number of machinery. 
Conclusion
This chapter has critically analyzed the literature on the advancement in the field of fire detection whereby smoke detectors and alarm devices can be combined to become life-safety systems.   Today, the Fire-Detection system majorly consists of the fire alarm control panel, smoke detectors, and heat and flame detectors.  Fire detection systems have also been used together with the fire detection systems like automated sprinkles that are purposefully installed to extinguish or prevent the spread of fire. Some of the commonly used detection systems that have been discussed in this chapter are fire sprinkler systems, wet and dry chemical agents, water, and the external suppression systems among others.
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