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for Residential Application
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In residential installation, methods for supplying water to the sprinkler system include direct connection to
the domestic water supply, use of high pressure water tank or storage tank with booster pump. Direct
connection to the domestic water supply line is generally popular in most residential homes consisting of up to
two floors. However, in case where the residential structure is situated in elevated location or away from the
domestic water supply line, the significant drop in water pressure and flow may reduce the capability of fire
sprinklers to extinguish a fire. In this study, the practicality of direct connection to domestic water supply line
with additional auxiliary water tank and booster pump to guarantee successful operation of the sprinkler
system is investigated. The investigation was done by first surveying the conditions of domestic water supply
system in terms of water pressure, flow rate and piping network. Actual fire tests were conducted to verify the
performance of the system against varied water pressure, flow rate and sprinkler head K-factors. It was found
that additional water tank with electric pump is required if the pressure at the sprinkler head is lower than 0.1
MPa. The findings have led to the design and development of a compact package-type fire sprinkler system for
residential fire protection application.

- Sprinkler head plays an important role in a fire extinguishing system. For residential application, the
sprinkler head must be designed in accordance with related international standards. The K-factor, water spray
distribution pattern and response time index (RTI) among others are the critical characteristics required of a
sprinkler head. Existing design of a fusible link, flush, pendent type residential sprinkler head is perceived to
have some disadvantages. The deflector sub-assembly which holds the valve cap in place at the orifice in order
to prevent water leakage when the sprinkler is on standby mode fails to descend quickly enough after the heat
collector sub-assembly is released following the melting of the fuse metal. The existing sprinkler is consists of
a large number of components that is thought to contribute to high product cost. In this study, alternative
design is explored with the aim of solving the problems in the existing sprinkler head design. The frame and
deflector sub-assemblies are integrated into a single component and an innovative design of the deflector
discharge ports is introduced taking into account its functional aspect - which is to distribute water into the
area as even as possible. Several design parameters are explored and prototypes are tested to ensure that the
final design has met the standard regulations in terms of water spray pattern and response time index (RTI).
The proposed final sprinkler head design is relatively slimmer, consists of six-piece less assembly components
and over 32% lighter than the existing design. Tests show that the proposed design can spray water evenly into
the area and have an RTI value that meets the requirement for residential sprinkler head.

In modemn residential houses, nursing homes for elderly and physically-impaired persons, a fully
automatic fire protection system is seen to be necessary to ensure safety against the hazards brought by fire.
While the current communication technology within the fire-fighting industry is mostly still based on wired:
system, there is a growing need for the application of wireless communication between fire protection system



components with the capability of home network integration. Zigbee-equipped wireless smoke sensors along
with IT technology can activate alarms if a fire occurs. In this study, the ubiquitous technology is implemented
for the purpose of ensuring fire safety in residential buildings through wireless fire detection and extinguishing
system. This system also aimed at reducing installation cost due to space restriction'and promoting ease and
practicality of installation in existing residential buildings. In effect, the building interior design is not
compromised and total installation cost can be 51gn1ﬁcantly reduced. The main ideas of the proposed fire
detection and extinguishing system were: firstly, in housing condition where it is not easy or impractical to
install conventional fire detection equipment, a smart fire sensor network using wireless communication
system that activates and sends warning alarm within the building, to the building residents or owner, and the
fire department was developed. Secondly, to implement an improved compact water-based fire extinguishing
sprinkler system with higher discharge so that the fire can be effectively extinguished at the early stage. The
compactness of the extinguishing system is believed to cut the total installation cost. The two systems were
integrated for the development of practical wireless fire detection and extinguishing system for residential
building applications. Experimental equipment for water supply with specific type of sprinklers and wireless
communication were developed and tested to verify the system performance.
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