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The main aim of this project is to build a fire alarm panel. The following system design process is intended to give a reasonable overview of all the areas of knowledge required to build a successful design of a fire alarm system and in doing so will provide an assessment of the different options of fire alarm design, to include panels and sensors available and discuss the benefits of component selection and how they operate individually and contrastingly, dependant on the system used. You will also get knowledge and understanding on how to select an appropriate micro-controller for the design of the panel dependent on panel configuration. Costs will also be discussed.

There will be an insight into the reasons for installing the fire alarm system in the specific property, provide advice on how to perform a risk assessment, to help establish requirements while deciding on the appropriate design standard. Consideration on the type of alarm system technology to employ will be discussed and the appropriate protection classification.  Discuss and agree the fire strategy, select and position the applicable system components and the zoning of the building, while selecting and positioning the appropriate detectors for each area. 

There are several system options and installation methods available e.g. an L1 system, L2 system, L3 system, M system, P1 system to name just a few which will be discussed later in more detail. The Selection of panel and system design used will depend on the specific circumstances and layout of the venture, which would include the construction of a building, the buildings use and importantly the findings of the risk assessment. 
A Risk Assessment is an important item when selecting a system option; as such this will be discussed in detail, explaining the importance of the risk assessment and possible consequences where one was not performed.  Risk Assessments determine whether or not a Fire Alarm installation must be installed and to what level of protection it must provide. The Risk assessment will relate to each different section explained 
· Is it compulsory to have a fire alarm system installed?
· What are the risks/where are the risks.
· Design of a fire alarm panel and what system would be used dependant on the premises use for example l1, l2, l3, l4, l5, M system.

Discussion will also involve the appropriate installation standards, explaining the ruling on complying with current installation safety standards, including details on specific heights and distances of equipment. The disabled discrimination act will be explained and its importance in the overall design of installation.
Design of the circuit will be carried out using Proteus circuit design and simulation software and will be tested to find different quiescent currents provided from the sensors to prepare of project build. The micro-controller has to be carefully selected making sure it’s suited for the products purpose. Coding of project will then be designed using Proteus and will then be downloaded onto the micro-controller. Finally when this is in place the design of the project is assembled and tested.
The completed system is tested with test meters, ensuring there are no faults existing in the installation; these tests are continuity tests and insulation resistance test on all conductors (known as dead tests). These tests are to ensure there are no short circuits or open circuits existing in the installation. 

Once the dead tests have been performed the system will be powered up and tested ensuring it works efficiently, using a smoke and heat detection maintenance kit which  produces smoke and heat over the sensors, which then activate the two sounders and LED’s incorporated in the panel. The LCD screen will also indicate the zone that has been activated.  
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Some of the very first fire alarm systems included blowing whistles, ringing church bells or even shooting guns into the air. The first fire alarm telegraph system in the world was invented, constructed and placed in operation in Boston, Massachusetts, on April 28, 1852. The first alarm was received over the system on April 29, 1852 at 8:25 p.m. 
Dr. William F. Channing and electrical engineer Moses G. Farmer invented the first system, which comprised of three box circuits, three bell circuits, forty manual crank type street boxes and 19 alarm bells, and a crude central office apparatus housed in a building which received a message of the box number and forwarded this information onto the fire department. [1]
Nowadays fire alarm systems are more technically advanced, and are installed in building premises due to the regulatory safety standard requirements employers have to their employees; landlords have to their tenants and the government have towards the public. In the event of a fire, occupants of a building must be warned and the fire must be detected promptly, so there is time to evacuate the building. This is achieved by notifying those in the building via an audible alarm and flashing lights, showing some resemblance to the relatively crude first systems remarked on earlier. The main function of a fire alarm system is to save property and lives and alert occupants of premises at the earliest stage. Fire alarm systems provide a signal of possible fire and can have an automatic fire extinguishing system. Centralized fire alarm systems notify the appropriate service of the threat of the outbreak at the building.
Nowadays, to be successful in the design of a fire system for a building, it is essential to have a detailed knowledge of the relevant design standards, legal framework associated in building safety legislation and an in-depth understanding of product application theory.
The health and safety  authority states Under Section 19 of the Safety, Health and Welfare at Work Act 2005  every employer shall identify hazards, assess risks and have a written risk assessment, including any unusual or other risks. To comply with Section 19, employers are required to carry out risk assessments and to record these in the Safety Statement. A fire safety risk assessment should be conducted.” [2]
Risk Assessments determine whether or not a fire alarm installation is required and to what level of protection it must provide. The regulations will relate to each different section are explained 
· Why is it compulsory to have a fire alarm system installed?
· Why a Risk Assessment is required.
· Design of fire alarm and what system would be used dependant on the premises use for example L1, L2, L3, L4, L5, M systems or P system.
- L system = Life protection.
- M system = Manually operated system
- P System = Protection of Premises
· How  fire Alarm system must to be installed, heights, distances, clipping of cables
· Commissioning and maintenance of a fire alarm system.

Fire alarm sensors provide functionality; they give a signal at the slightest detection of smoke. All sensors are adjusted to a certain level of sensitivity for temperature and smoke in the room. Fire sensors can be wired and wireless (do not use a cable during installation).
Sensors for fire alarm systems are:
· Smoke detectors – sensitive to smoke in the room; 
· Thermal sensors – sensitive to temperature change; 
· Gas detectors – sensitive to the presence of carbon monoxide in the air; 
· Infrared sensors – react only to fire.
Each fire alarm system has a Control Indicating Equipment (CIE) this is also known as the fire alarm panel. The Panel is the brain of the system monitoring all devices on each zone (circuit) providing protection for the premises. The project design system will provide two bits of information from the zones, normal state this is when the system is stable and off normal state, this is when the system is abnormal due to the alarm and quiescent current produced from the sensors.
In this project a design and build of a fire alarm panel will be carried out, considerations of the design, type of system to be used and selected components will be accessed based on findings and cost.
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The Project objectives are listed below:
· Design and construct a conventional fire alarm panel.
· Select a Panel Type by comparing a range of panels available on the market.
· Compare and select a suitable Heat and smoke sensor
· Compare and select a suitable manual Call point 
· Compare and select an appropriate Sounder
· Design and construct a circuit to control and communicate to each sensor giving an output depending on their state.
· Incorporate an LCD screen displaying the state on each zone.
· Keeping costs as low as possible aim to have a maximum limit of £200.00
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2.1 [bookmark: _Toc480967213]Time scale

For this project a time scale plan was produced evidencing the time interval required to complete different sections of the project, with the aim to complete the project by April 2017.
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Figure 1 depicts the original plan time scale for the project, this was altered back in April 2016, as the major project design was changed from intruder alarms to fire alarms. 
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Figure 
3
 Time scale of project
)

Figures 2 & 3 illustrate the timetable for each section of the project, composed in April 2016 so the project will be completed and ready for submission in April 2017.
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The Research onion is a research strategy depicting the stages or layers of the research process shown below in figure 4. 
[image: https://www.ukessays.com/images/essays/the_research_onion.jpg]
[bookmark: _Toc480966200]Figure 4 - Research onion Methodology. [3]

The Research onion strategy was developed by Saunders et al, in 2007[3], and is used to aid a user when performing a successful research methodology. 
· Research philosophy – Postivism/realism/interpretivism
· Research approaches – Inductive/Deductive
· Research Strategies – Action Research/Case study’s/Grounded theory/action research/ethnography/experiments
· Time horizons – cross sectional/longitudinal
· Data collection methods - Sampling Secondary data/observations/interviews/questionnaires
For the research in this project the stage classifications employed based on the research of different fire alarm panels include – 
· Positivism - This describes a search philosophy that utilises scientific evidence to reveal some facts of a matter. This is done by experiment, statistics and qualitive results. In this project it will show proven statics on number of fires in the UK, existing fire alarm systems being currently sold on the market proving its efficiency.
· Inductive - Gathering information such as data and analysis of the data. Comparison of sensors and panels. 
· Research Strategies – Experiment of the design of the circuit using Proteus and analysis, and literature review.
· Time Horizons this is the time set out to complete a project or assignment data for this project has been collected over an extended period of time, which relates to longitudinal research and has made use of literature reviews, informal interviews from other fire alarm engineers and action research.
· Data collection methods - This is secondary data from literature reviews and by observation of existing fire alarm panels being used on premises.
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3.0 [bookmark: _Toc480967218]Research and Literature Review
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Figure 5
 shows the total amount of fires
 that
 have occurred in different commercial and industrial properties
, also highlighting whether
 they were
 started deliberately
 or accidenta
ll
y
, giving emphasis to the
 amount of deaths and casualties related to each fire incident. The most Fires have occurred
 mostly in Private non-residential b
uildings
, giving a total of 3,287 fires,
 2,122 of these fires where accidental and 1,165 where deliberate
,
 resulting in two
 deaths and 129 casualties. In most c
ommercial and Industrial properties a fire alarm must be installed as this is a legal requirement, this has been put in place to protect the pub
lic, employees and property
. 
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 Death and casualties caused by fires in the UK
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Regulations are mandatory and are laws or rules approved to standardize activities and as with building, gas or electrical regulations, fire alarm system regulations need to be kept up to date, they are all put in place for one reason, SAFTEY.  
A  Fire Regulation which has recently come in to force is the use of Metal clips securing cabling in plastic trunking to support the cabling throughout the building, the metal clips must be fixed with non-combustible fixings, as opposed to simply placing the cable in plastic trunking, as this was discovered to be a significant hazard. This new Regulation came out in 1st January 2015 under the BS7671 Requirements for Electrical installation Amendment 3. Shown below in bullet point form;
· “521.11.201 wiring systems in escape routes shall be supported such that they will not be liable to premature collapse in the event of fire.
· The requirements of Regulation 422.2.1 shall also apply, irrespective of the classification of the conditions for evacuation in an emergency.
· Non-metallic cable trunking or other non-metallic means of support can fail when subject to either direct flame or hot products of combustion. This may lead to wiring systems hanging across access or egress routes such that they hinder evacuation and firefighting activities.
· This precludes the use of non-metallic cable clips, cable ties or cable trunking as the sole means of support. For example, where non-metallic cable trunking is used, a suitable fire-resistant means of support/retention must be provided to prevent cables falling out in the event of fire.” [4]

The main reasoning behind this new regulation is the result of an accident that occured in 2005 involving a fire fighter. There was a fire in a block of flats on the 14th floor inside one of the flats a fire fighter lost his life while attempting to save an elderly woman, the fire-fighter: 
	“Mr Wornham died entangled in cables in the lobby outside the 14th floor flat” [5]
This was a result of non-metal fixings/Clips being used.

An important fire safety regulation is the British standard BS 5839 Part 1 (non-domestic), fire detection and fire alarm systems for buildings – code of practice for design, installation, commissioning and maintenance of systems in non-domestic premises.
Part 1 of BS5839 regulations provides information on the design, installation, commissioning and maintenance on fire alarm systems and fire detection. It will provide information and guidance of fire alarms designed just with 1 call point or a more complex design with a networked system that has a large a number of sounders,  fire detectors and manual call points, connected to several inter-communicating control and indicating panels. 
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The design of a fire alarm installation is a very important component and the design is subject to the customer’s requirements and importantly on the findings of the risk assessment. For example in a nursing home, with vulnerable, elderly and infirm adults the risk assessment would highlight the additional problems related to this premises particularly pertaining to an evacuation and disabilities this would be a situation where the highest possible category system is required, this is a L1 system (a system for protection of life) In this system all areas of the premises is protected by Automatic Fire, heat or smoke Detectors.
In a situation for property protection the highest standard is category P1 (protection of property), in this system while fire detectors are installed in all areas of the premises this is performed to satisfy the requirements of the buildings insurance.
Thus the design will be determined on the findings of the Risk assessment if the designer thinks this is a requirement based on the information provided by the Risk assessment.
In Part 1 of BS5839 it states: 

	" In general, it is appropriate to install some form of fire detection and fire alarm system in virtually all buildings, other than very small premises that are relatively open-planned so that any fire will be quickly detected by occupants, who will be able to warn others by word of mouth or simple mechanical devices such as hand-operated bells.” [6]





4.2.2 Components Compliance

Part one covers the requirements the components must comply with. In Part 1 section 11. System components; It states

	“Point smoke detectors should conform to BS EN 54-7.” [6]    

All sensors and panels must comply to the correct standards for safety purposes. When purchasing any equipment BS EN 54-7 will be shown on the detector /call point to say it passes the correct standards.

Appendix 1 shows images of required;
· Walking distances to detectors.
· Height limits for sounder and call point situated on a wall.
· Radius distances between each smoke detectors
· Radius distances between heat detectors
· Ceiling heights for smoke and heat detectors
· Correct position of smoke and heat detectors from air-conditioning units, walls, luminaries.
· Depth of voids requiring smoke alarms.
· Distance required for detectors to be installed via a lift shaft.

Smoke and heat detectors must comply with certain regulations during the design and installation of a fire alarm system. [7]
4.2.3 Sound Levels

Part 1 regulations also covers Audible alarm signals, the sound level required in different types of premises, the minimum  sound level required is 65db, however if there is a sound level of 60 db this is still considered acceptable. Part 1 section 16.1 states 
	“a sound pressure level of at least 60 dB(A) is achieved this is considered acceptable. It is also considered acceptable for the sound pressure level to be as low as 6dB (A) in small enclosed spaces, such as cellular offices, and in stairways.” [6]
In sleeping accommodation the sound level should be 75db and where the background sound level is greater than 60db then the audible sound levels must be 5db above background noise.
Figure 7 below depicts the sound levels required.

[image: ]
[bookmark: _Toc480966203]Figure 7 Sound Levels [6]





Evacuation Procedures

There are different type of evacuation procedures dependant on the building type and use. These include a process termed Staged fire alarm procedures,
· Single stage fire alarm arrangement- this would be when everyone evacuates the building in single file at the same time. 
· Phase evacuation- this is when certain areas evacuate first to reduce stairwell capacity this would happen in shopping malls or large buildings.
· Progressive horizontal evacuation- This is a evacuation procedure commonly used in hospitals, this is when patients closet to the fire move horizontally adjacent to the fire compartment.
In the BS5839 regulations part 1, 19.2.1 it states: 
       The following recommendations are applicable. 
· “Where a staged alarm system is proposed, there should be early consultation with all relevant enforcing authorities”. [6]
· “In multi-storey buildings with phased evacuation, if stairway capacity is inadequate to support a simultaneous evacuation of all floors, no single control should cause an “Evacuate” signal to be given throughout the building; a separate “Evacuate” control should be provided for each alarm zone." [6]


4.2.5 BS5588 – Emergency Lights (non-domestic)
	
Emergency Lighting is an installation requirement in all non-domestic dwellings especially for large buildings, offices, or buildings used for the public. The main reason for emergency lighting is to provide efficient lighting in instances of loss of power, to the main lighting circuit. The emergency lighting operates by the use of a battery backup system which will produce adequate lighting to enable for safe evacuation of the premises. It is very important to make sure this complies to the correct BS5588 standard on emergency lighting to reduce any accidents that could occur, and could even result to death due to a person tripping down the stairs as there was not sufficient lighting or not knowing how to safely exit the building, as the person may not be familiar with the exits or disorientated from the effects of smoke. 
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DDA stands for the Disabled Discrimination Act and when installing fire Alarms these requirements must be met.
These Regulations are put in place for the safety of disabled adults.
Disabilities can be variable –Wheel chair users that may require assistance, poor eye sight /hearing loss, arthritis or persons suffering from Alzheimer’s are just some examples and must be considered at the design/risk assessment stages.
	“Recent government estimates suggest that there are around 9 million disabled adults in the UK, which constitutes approximately 15 per cent of the electorate. Statistics show that approximately seven per cent of adults were born with impairment and there is an increased likelihood of developing impairment as people get older, however it is wrong to assume that all older people are disabled. In the UK, there are approximately 600,000 wheelchair users, half of whom use their wheelchairs on a permanent basis and the other half will mainly use their wheelchairs to assist long distance mobility and may be able to undertake certain tasks without using their chair. There are about 2.5 to 3 million people in the UK with a visual impairment or poor vision. Approximately 9 million people in the UK experience some form of hearing loss. This can vary from mild hearing loss to profound deafness. Of these 9 million people only around a quarter wear hearing aids.” [8]

This shows how important it is to follow the regulations set out for all disabilities.
Below shows a few example of requirements that must be met to comply to the DDA standards.

· Heights of Call points.
· Refuge system.
· VADS (Visual Alarm Device).



[image: ]	
 (
Figure 
8
 Heights for Equipment.
 
[38]
) (
Figure 
9
.
 Refuge System
 
[39]
)




[image: ][image: Image result for vads fire alarm][image: Image result for vads fire alarm]



 (
Figure 
10
 - VAD Device
 
[37]
) (
Figure 
11
 Heights and Lux Requirement
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 Correct Position to mount a VAD
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 Figures, 8, 9,10,11 and 12 show the different types of devices that are used so the requirements are met for the disabled.
Figure 8 indicates the heights; devices/appliances must be positioned for ease of use for disabled personnel. Manual call points are devices to enable personnel to raise the alarm in the event of a fire. Fire alarm call points are mounted 1.4m above floor level at an accessible location, but can be mounted lower if there are disabled people in the building. It states in Lawrence Webster Forrest (LWF) bulletin report in 2017, where they refer to the BS5839 in part 1 regulations and comment on “Manual call point heights. A common misconception is that manual call points need to be fitted at a lower height for wheelchair users to activate. BS 5839 - 1 states that all call points should be fixed at a height of 1.4 m above finished floor level, at easily accessible and conspicuous positions. However a lower mounting height is acceptable in circumstances where there is a high likelihood that the first person to raise an alarm of fire will be a wheelchair user.” [8]       e.g. 1.2m above floor level.

Figure 9 above shows a refuge system, used in an event of a fire, by wheel chair users who require using the lift to get access to the ground floor. Fire refuge systems are designed to provide two way hands free communication between the occupier of the disable refuge area and the person operating the controls. These refuge areas are essential to help evacuation teams to determine where assistance is needed, and provide reassurance that help is on the way. This has become a legal requirement for many new builds, and must comply with the current standards BS5588
. 
Figures 11 and 12 depict a visual audio device (VAD) and the required height you would mount the device on the wall. 
Figure 10 depicts how to calculate the correct position of a VAD dependant on the shape and size of the room. The Loss Prevention Certification Board (LPCB) states: 
· “For a room with a ceiling height of up to 3 m, a VAD with a specified coverage range of C-3-d where d = 1.4 l will be suitable.” [9]
· All points in the space contained in the square room having an l 2 area will achieve the minimum required illumination of 0.4 lux as they are contained within the space defined by circle A with a diameter d. [9]
· A VAD that achieves the required illumination within the space defined by circle B will not adequately cover all the space within the room, particularly the corners. Such a reduced coverage may be acceptable where an assessment of the utilisation of the room shows that a full coverage is not warranted”. [9]



[bookmark: _Toc480967225]4.3 Risk Assessment

A Risk assessment is a process of an orderly scrutiny of a task or environment for the purpose of identifying any risks associated with that task or environment. This is performed to limit a risk of harm to an expectable level. Risk assessments should be carried out to fulfil legal obligations, but more importantly to ensure the health and safety of employees. Businesses that employ more than 5 people must have a documented risk assessments performed and they should be done before any task is carried out. If fewer than 5 employees work on premises then a verbal risk assessment must be put in place. 
Risk assessments are one of the main documentations required during the installation of a fire alarm system, this will identify what you need to do to prevent fire and keep people safe.  Risk assessments are useful to the designer of a fire alarm system as they will be able to make a decision on the type of system required. For example, (L1, L2, L3 or p system etc). This decision is made dependant on what the building is used for and what they categorise as high risk in certain areas. The information the fire alarm designer would look for is,
· High Risk areas ( cupboards with hazardous substances)
· Use of Building – (if it was a night club, louder sounders are required)
· Disabled people in the building – ( what disabilities do they have)
If a risk assessment has not been carried out the fire alarm designer should inform the owner that it is a requirement.
Below shows employers/owners that have been jailed/fined /closed down as a risk assessment has not been carried out.
· “17th January 2014 – Millionaire owner of one of Britain’s top schools ordered to pay £50,000 for failing to have fire safety measures in place
· 27th December 2013 – Former care home owner in Knutsford given suspended prison term & fined £68k for fire safety breaches
· 5th December 2013 – Liverpool care home owners fined £44k for fire safety breaches
· 22nd November 2013 – Bolton nightclub closed over fire safety problems
· 20th November 2013 – Newcastle bar fined £12k for death trap flat that put students’ lives at risk” [10]

If a fire alarm designer was to decide on a suitable system for the premises, without looking at a risk assessment, and if a fire started in the premises and there was not the correct system in place, the designer could go to jail, as he did not follow the correct procedures.

[bookmark: _Toc480967226]4.3.1 IDENTIFY ANY SOURCES OF IGNITION, FUEL AND OXYGEN
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 (
Figure 
13
 - Identify any sources of ignitions
 
[40]
 
)
Figure 12 - Identify any sources of ignition [11]                                

Figure 12 and 13 depict certain steps, the risk assessor will need to consider in his decision making.
[bookmark: _Toc480967227]4.3.2 Identifying people at risk.
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[bookmark: _Toc480966210]                                             Figure 14 - Identify people at risk [12] 
Figure 14 depicts how the risk assessment provides information on the people at risk in the premises.


[bookmark: _Toc480967228]4.4 Types of installation of Fire alarm Systems

When installing a fire alarm differing systems can be installed dependant on building use and occupancy.
[bookmark: _Toc480967229]4.4.1 - L1 System
[image: ]
[bookmark: _Toc474581061][bookmark: _Toc480966211]Figure 15 L1 System [13]
L1 system is AFD (automatic fire detection) installed throughout all areas of the building which is what 1 represents and L represents protection of life. AFD and call points are installed throughout all areas of the building including attic spaces and voids. This type of system is more likely to be used in residential homes.
[bookmark: _Toc480967230]4.4.2 - L2 System

[image: ]
[bookmark: _Toc474581062][bookmark: _Toc480966212]Figure 16 L2 System [13] 

L2 system is AFD installed in defined high risk areas and installed in escape routes and rooms opening onto these routes. This type of system would possible be installed in sleeping areas without supervision. High risk area would be boiler rooms, kitchens or storage cupboards with hazardous substances.
[bookmark: _Toc480967231]4.4.3- L3 System

[image: ]
[bookmark: _Toc474581063][bookmark: _Toc480966213]Figure 17 L3 System [13]
L3 system is AFD installed in escape routes and rooms opening onto these routes. The intention here is to provide early enough warning, to ensure that all residents are able to leave the building before escape routes become perilous.

[bookmark: _Toc480967232]4.4.4 - L4 System

[image: ]
[bookmark: _Toc474581064][bookmark: _Toc480966214]Figure 18 L4 System [13]

L4 system is AFD cover escape routes and circulation areas. The objective is to protect the escape route. 
[bookmark: _Toc480967233]4.4.5 - L5 System

[image: ]
[bookmark: _Toc474581065][bookmark: _Toc480966215]Figure 19 - L5 System [13]
L5 is a non-prescriptive or custom system that is designed to protect a specific fire risk object that does not include L1 to L4 systems. This could be used for computer rooms.

[bookmark: _Toc480967234]4.4.6 - P1 System
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[bookmark: _Toc474581066][bookmark: _Toc480966216]Figure 20 - P1 System [13]
P1 system is for the protection of property, P stands for property and 1 means the protection is throughout the entire building. As you can see in the figure above there are no call points there are just detectors in each room. This would be used for insurance purposes, also these systems automatically alert the fire brigade, so that any damage cause by fire is minimal.
[bookmark: _Toc480967235]4.4.7 - P2 system
[image: ]
[bookmark: _Toc474581067][bookmark: _Toc480966217]Figure 21 P2 - System [13]
P2 system is for protection of property but the 2 stands for detectors only installed in high risk areas as you can see in the figure 21 above you can only see detectors in plant room, store room and server room and in the corridor outside these rooms theses would be classed as high risk areas in the risk assessment. This system would be used where contents are valuable or where business disruption must be kept to a minimum. 

[bookmark: _Toc480967236]4.4.8 -  M system
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[bookmark: _Toc474581068][bookmark: _Toc480966218]Figure 22 M structure   [13]

M system is a system to be only operated manual as you can see the figure above there are no smoke or heat detectors there are only call points, this type of system cannot detect a fire with a sensor a person would have to identify there is a fire and manually set off the call point to set off the alarm. The call points must not be more than 45m from an operator. This type of system might be suitable for small offices and shops, where the likelihood of an occupant will discover the fire quickly and the escape routes will not be compromised. M systems form the basic level of fire detection.


[bookmark: _Toc480967237]Chapter 4

[bookmark: _Toc480967238]5.0 Marketing research
[bookmark: _Toc480967239]5.1 Type of panels

There are many different types of fire alarm panels on the market and all with differing designs and operating systems, dependant on the type of panel chosen. Some panels are more advanced and complex than others, other panels are relatively inexpensive to buy but installation costs are relatively high or vice versa.  The Fire Alarm panel will vary in cost also dependant on individual specification requirements.

Below is demonstrated a number of differing panels available on the market, how they are wired and how they work. It explains the advantages and disadvantages and provides a cost comparison;

· Conventional System
· Addressable System
· Two Wire System
· Wireless System














[bookmark: _Toc480967240]5.1.1 Conventional Panel

 [image: ]
[bookmark: _Toc480966219]Figure 23 - Conventional panel [14] 
Figure 23 shows the features of a typical conventional panel, which is of relatively simple design compared to other available panels which is reflected in the cost. However this means as it is not as complex. In Figure 23 you can see on the front of the panel it has LEDs which show 
· Power on
· If there are any circuit Faults 
· In an Event of a Fire 
· A Keypad to type in code to silence sounders or to type in code for engineering maintenance
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[bookmark: _Toc480966220]Figure 24 Specification for conventional Fire Alarm Panel [14]












Figure 24 shows the specification options of the panel depicted in figure 23.
Figure 25 shows a circuit configuration for a conventional panel with options as shown in figure 24.
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 (
Figure 
25
 - Conventional System 
[16]
)

Figure 25 depicts how a conventional panel wiring is configured. In the diagram shown, there are 3 sounder circuits, the minimum number of sounder circuits (grey) required in any conventional system is 2, the reasons behind this is, if one fails you still have one operating. The sounder circuit operates in such a way that if one detector is initiated in the event of a fire then a relay circuit will initiate the sounders, achieved by a set of contacts closing via the relay.
 Figure 25 shows a further 4 circuits (red) known as zones, each of these circuits are wired in a radial configuration. The last detector or call point will have a end of line (EOL) resistor incorporated of specified value, this is not shown in the diagram as it is integral to the last device on the zone. EOL resistor is used for fault detection, if there was no resistor you would only have a open or closed circuit. In this case if the zone had a fault e.g. a short or a open circuit the micro-controller is not going to detect this fault, with the inclusion of a resistor, the micro-controller will be able to differentiate between a open or a short circuit by looking for a known resistance value.
For a conventional system the material costs are increased due to having sounders on separate circuits, thus increasing labour cost would be required. 
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 (
Figure 
26
 - Fault in conventional system 
[16]
)

In Figure 26 show what would happen in the event of a break in the cable of a conventional system as you can see the break has occurred after the first detector thus only the first detector will operate. If this was to happen with an addressable system it would show a different outcome.













[bookmark: _Toc480967241]5.1.2 Addressable
[image: https://www.acornfiresecurity.com/image/cache/data/Marine%20ASM%20Control%20Panel-500x500.jpg]
[bookmark: _Toc480966223]Figure 27 – addressable panel [15] 
Figure 27 depicts an addressable system this panel is a lot more costly than a conventional system as its more advanced, as shown in figure 27 you have an LCD screen displaying any faults which occur on the system either previously or in the present. This system also allows labelling of each device in each zone. and it will also be able to indicate the exact location of faulty device, in comparison to a conventional system it will only indicate the particular zone the fault has occurred. This is achieved via a Signalling Line Circuit (SLC), each SLC loop provides power communication and supervision for all devices connected to it. Each point on the SLC loop is given a unique address, supervision is done from the panel by polling the devices on the SLC loop, this is continuous until the panel detects a fault or fire. The advantages of this panel are less labour costs as it can detect the location of the fault, on the conventional system it would not indicate this, thus the maintenance team will have to go through each part of the circuit until fault is found. Also there is no need for separate sounder circuits.
[image: ]
[bookmark: _Toc474581071][bookmark: _Toc480966224]Figure 28 - Addressable System [16]
Figure 28 depicts the wiring configuration of an addressable panel, it is wired in a loop, all detectors and sounders are on the same circuit and each device has an address. This loop is constantly being monitored by a SLC, to identify any incidents that may occur.
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[bookmark: _Toc474581072]
[bookmark: _Toc480966225]Figure 29 - Fault in addressable system [16]

In figure 29 shows in the event of a fault for example, a open circuit all the detectors and sounders will still operate as it’s wired in a loop, as opposed to a radial circuit in a conventional system. This is a major advantage of an addressable system, as the system will still work in the event of a fire in the premises.















[bookmark: _Toc480967242]5.1.3 Bi-Wire
[image: ]








[bookmark: _Toc480966226]Figure 30 - Bi-wire fire alarm panel [17] 
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[bookmark: _Toc480966227]Figure 31 - Features of Bi-wire fire alarm panel [17]
Figure 30 depicts a bi-wire system this is exactly the same as a conventional system but is slightly advanced due to the sounders can go on the same radial circuit as the detectors or call points, reducing labour and material cost. An advantage of this panel would be reduced installation costs, due to sounders, call points and detectors all being on the same zone, Resulting in reduction of radial circuits, thus reducing labour time and cable costs.





[bookmark: _Toc480967243]5.1.4 Wireless
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[bookmark: _Toc480966228]Figure 32 - wireless fire alarm [18] 
Figure 32 depicts a wireless fire alarm panel, this is similar to an addressable panel. but instead of transmitting a signal or data through cables, Radio frequency waves are used to transmit data, each device has an address and radio frequency waves are constantly transmitting data from the panel to the devices checking that the system is stable. An advantage of this system is, labour and installation costs are minimal, but the panel and devices is very costly.
[image: ]
[bookmark: _Toc480966229]Figure 33 - wireless fire alarm data sheet [18]

[image: ]
[bookmark: _Toc480966230]Figure 34 Specification for wireless fire alarm

Figures 33 and 34 is a technical information and specification data sheet.


[bookmark: _Toc480967244]5.2 Types of Sensors
[bookmark: _Toc480967245]5.2.1 Conventional Ionisation Smoke Detector

[image: ]
[bookmark: _Toc480966231]Figure 35 - How Ionisation smoke detector works [19] 
Figure 35 depicts an ionisation smoke detector which operates by using a source of ionization radiation and an ionization chamber to detect smoke. It is inexpensive and effective in detecting modest quantities of smoke.


[bookmark: _Toc480967246]5.2.2 Ionisation smoke detector 1 
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 (
Figure 
36
 ionisation smoke detector 1
 
[20]
 
)
                                                        
Figure 36 shows the features and the cost for Smoke detector 1
                                                                     
[bookmark: _Toc480967247][image: ]




 (
Figure 
35  -
 Specification smoke detector 1
 
[20]
)

Figure 35 shows the data sheet for smoke detector 1.


[bookmark: _Toc480967248] 5.2.3 Ionisation smoke detector 2
[image: ]
[bookmark: _Toc480966233]Figure 37 ionisation smoke detector 2 with leds [20]                               
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[bookmark: _Toc480966234]   Figure 38 technical data smoke detector 2 [20]

Figure 37 and 38 is the same as smoke detector 1 but had a led installed indicating that the sensor has been activated.













[bookmark: _Toc480967249]5.3 Optical Smoke detector
[image: ]
[bookmark: _Toc480966235]Figure 39  - Optical smoke detector description [21] 

Figure 39 depicts how an optical sensor operates, this is also known as a photo-electric smoke alarm. This type of smoke alarm provides a quick and accurate detection in the event of a fire.

[bookmark: _Toc480967250] 5.3.1Optical 1 Smoke detector 
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[bookmark: _Toc480966236]Figure 40 Figure 32 optical smoke detector with led [22]
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 (
Figure 
41
  - specification summary for optical smoke detector
 
[22]
)

Figures 40 & 41 - shows the specification of the optical sensor 1.
[bookmark: _Toc480967251]5.3.2 Conventional Optical smoke detector2 
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[bookmark: _Toc480966238]Figure 42 – Optical Smoke detector 2 [23]
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[bookmark: _Toc480966239]Figure 43 optical Smoke detector 2 base [23]
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[bookmark: _Toc480966240]Figure 44 - optical smoke detector 2 Specification [23]

Figures 42, 43 and 44 show the specification of optical sensor 2 and cost of purchase.










[bookmark: _Toc480967252]5.3.3 Optical smoke detector 3 
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[bookmark: _Toc480966241]Figure 45 - Optical smoke detector 3 [24]
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[bookmark: _Toc480966242]Figure 46 - Optical Smoke detector 3 specification [24]

Figures 45 & 46 provide the specification for optical smoke sensor 3.











[bookmark: _Toc480967253]5.4 Heat Detectors- Fixed

[image: ] (
Figure 
47
 - How a heat detector works 
[20]
)












Figure 47 depicts the operation of a heat detector.


A heat detector is a sensor that detects heat this can operate in two different ways;
Rate of rise – A rate of rise detector works by the change of ambient temperature in a short space of time, for example going up a degree every minute these detectors take in to consideration normal ambient temperature changes so no false alarms occur.
Fixed Temperature – A fixed temperature heat detector works by the heating element is set at a set point, if the heat in the rooms reaches that set point it will set off  the sounders indicating there is a fire.












[bookmark: _Toc480967254]5.4.1 Conventional fixed Heat 1
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[bookmark: _Toc480966244]Figure 48 – Heat (fixed temperature) detector 1 [20]
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 (
Figure 
49
 – specification heat detector 1 
[20]
)



Figure 48 & 49 shows the specification and cost for heat sensor 1.












[bookmark: _Toc480967255]5.4.2 Conventional Heat Fixed 2
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[bookmark: _Toc480966246]Figure 50 - Heat Detector 2 [25]
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[bookmark: _Toc480966247]Figure 51 - Different types of heat detectors [25]
Figure 51 shows the different order codes for detectors the one that has been selected for comparison is fixed heat detector.
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[bookmark: _Toc480966248]Figure 52 - Heat detectors [25]
Figure 52 shows the features of each type of detector.
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[bookmark: _Toc480966249]Figure 53 - Specification for heat detectors. [25]
Figure 53 is the specification of heat detector 2.

[bookmark: _Toc480967256]5.4.3 Fixed Heat detector  3 

[image: ][image: ]
[bookmark: _Toc480966250]Figure 54 –Fixed Heat Detector 3 [24]
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[bookmark: _Toc480966251]Figure 55 - Specification sheet for heat detector 3 [24]
Figures- 54 & 55 shows the specification of heat detector 3.


[bookmark: _Toc480967257]5.4.4 Heat detectors rate of rise detector 1


[image: ]
[bookmark: _Toc480966252]Figure 56 - rate of rise heat detector 1 [26]
Figure 56 shows the cost of heat ROR detector 1.
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[bookmark: _Toc480966253]Figure 57 Specification summary Heat detector 1 [26]
Figure 57 show the specification of heat detector 1.
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[bookmark: _Toc480966254]Figure 58 - Specification summary Heat detectors 2 [26]
Figure 58 show the correct part no for detector 1.









[bookmark: _Toc480967258]5.4.5 Heat rate of rise detector 2
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[bookmark: _Toc480966255]Figure 59 Heat rate of rise detector 2 [27]
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[bookmark: _Toc480966256]Figure 60 Heat rate of rise detector 2 [27]

[bookmark: _Toc480967259]Figures – 59 & 60 show the general and technical data sheet for heat detector 2.











[bookmark: _Toc480967260]5.4.6 Rate of rise heat detector 3
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[bookmark: _Toc480966257]Figure 61 - heat rate of rise detector 3 [24]
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[bookmark: _Toc480966258]Figure 62 - heat rate of rise detector 3 specification [24]

Figures- 61 & 62 shows the features and specification for detector 3.















[bookmark: _Toc480967261]5.5 Conventional Multi Sensors

A multi sensor is a combination of two types of heat detectors or a smoke and heat detector combined.
[bookmark: _Toc480967262]5.5.1 Multi Sensor 1
[image: ]


  






 (
Figure 
63
 Multi sensor 1
 
[24]
)

Figure 63 shows the cost and specification of multi sensor (fixed and ROR heat detector 1).

[bookmark: _Toc480967263]5.5.2 Multi Sensor 2 
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[bookmark: _Toc480966260]       Figure 64 - Multi Sensor 2 [24]
[bookmark: _Toc480966261]Figure 65 - Multi Sensor 2 specification [24]


Figures – 64 & 65 show the features and specification on multi sensor (smoke or heat detector 2)
[bookmark: _Toc480967264]5.6 Conventional Call point

A manual Call point is not like a sensor, it has to be activated manually by a person. The advantages here are, if there is a fire in a building an occupant from the building only has to push on the dot that is shown in figure 69 and it will alert the whole building of a fire. There are disadvantages, in that it can be used for malicious alarm activations, and if the building is not occupied it is not an automatic activating device. The manual call point works, is it has a resistor in series with a normally open contact. When the call point is activated the normally open contact will close sending a different resistance measurement back to the panel indicating there is a fire in the building, to rest this alarm you have to use the key supplied with the call point to reset the contact to normally open.

[bookmark: _Toc480967265]5.6.1 Call point 1 
[image: ]
[bookmark: _Toc480966262]Figure 66 - Call point 1 Conventional [20]

Figure 66 shows the specification and cost of call point 1.











[bookmark: _Toc480967266]5.6.2 Call point 2
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[bookmark: _Toc480966263]Figure 67 - conventional Call point [28]
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 (
Figure 
68
 Specification summary
 for call point
 
[28]
 
)

Figures 67 & 68 show the specification and cost of call point 2.











[bookmark: _Toc480967267]5.6.3 Call point 3
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[bookmark: _Toc480966265]Figure 69 Call Point 3     [28]                                                                                     
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[bookmark: _Toc480966266]Figure 70 - Call point 3 Specification [28]

Figures 69 &70 show the cost and specification of call point 3.















[bookmark: _Toc480967268]5.7 Conventional Sounders

[bookmark: _Toc480967269]5.7.1 Sounder 1
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 (
Figure 
71
 - Conventional Sounder 1 
[30]
) (
Figure 
72
 - Conventional sounder 1 specification
 
[30]
)

Figures- 71 and 72 show the specification of sounder 1.

[bookmark: _Toc480967270]5.7.2 Sounder 2
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[bookmark: _Toc480966269]Figure 73 - Conventional sounder 2   [29]                                Figure 74 - Sounder 2 specification [29]

Figures - 73 and 74 show the cost and specification of sounder two.









[bookmark: _Toc480967271][image: ]5.7.3 Sounder 3
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[bookmark: _Toc480966270] (
Figure 
75
 - Conventional Sounder 3
 
[30]
)Figure 76 - Conventional sounder 3 [30]

Figures - 75 & 76 show the specification and cost of sounder 3.

[bookmark: _Toc480967272]5.8 Addressable systems
[bookmark: _Toc480967273][image: ]5.8.1 - Addressable Call Point
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[bookmark: _Toc480966272]Figure 77 - Addressable Call point 1 [31]                          Figure 78 - Technical sheet for addressable manual call point 1 [31]






[bookmark: _Toc480967274]5.8.2   Zeta Addressable detector
Smoke Detector           Multi sensor                 Heat detector              Heat detector
[image: ]
[bookmark: _Toc480966273]Figure 79 - different types of Addressable sensors [32]
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 (
Figure 
80
 - Brief overview of each detector
 
[32]
)
 (
Figure 
81
 - Specification summary of Addressable sensors
 
[32]
)
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 (
Figure 
82
 - Zeta Addressable bases
 
[32]
)


Figures 80,81 and 82 depicts all addressable types of detectors, no prices have be compared as addressable is not an option to be used for project due to its complexity and time to programme.










[bookmark: _Toc480967275]5.8.3 Addressable Sounder
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 (
Figure 
83
 - Technical sheet for zeta addressable sounder 1
 
[43]
) (
Figure 
84
 – Zeta Addressable Sounder 1 
[43]
)


Above show all addressable types of detectors no prices or specification has been compared, as an addressable system is not an option to be used for project, due to its complexity and time to programme.



















[bookmark: _Toc480967276]6.0 Panel & Sensor Comparison for Project Prototype.

[bookmark: _Toc480967277]6.1 Panel Selection

[bookmark: _Toc480967278]6.1.1 Conventional/addressable/Bi-wire/Wireless
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	Conventional
	Addressable 
	Bi-wire
	Wireless

	Price
	£119.95
	£887.40
	£155.95
	£1,980.00

	Operating voltage
	24v
	24v
	24v
	24v

	Extra Labour Costs
	yes
	No
	No
	NO

	Complexity
	Low
	High
	Medium
	Low

	Advantages
	Easier to design/Low cost
	Can address each device
	Can have sounders on the same circuit
	No cables required

	Disadvantages
	Extra labour cost/can not identify Fault
	Vey complicated to design
	Can not identify Fault/more complex
	Very Expensive


[bookmark: _Toc480966304]Table 1 Panel Comparison

 Table 1 shows a comparison on the different Fire alarm panels on the market.
The panel Design that has been chosen for the product design is a conventional panel. The reason for this is purely down to the low complexity and cost compared to the other Panel designs.





[bookmark: _Toc480967279]6.2 Sensor selection


[bookmark: _Toc480967280]6.2.1 Optical/ionisation smoke detectors
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	Sensor 1- ionisation
	Sensor 2ionisation
	Fyreye optical sensor Apollo
	Sensor  2 optical Gents
	Sensor 3 optical Fyreye

	Price
	£24.15
	£32.07
	£19.64
	£23.63
	£16.44

	Flashing LED
	NO
	Yes
	NO
	YES
	Yes

	Operating Voltage
	9-33 v
	9-33v
	9-33v
	8-42v
	9-33v

	Operating temp
	minus 20-60 
	minus 20 -60
	minus 20 -60
	minus 20 to 72
	minus 10 to +50

	Quiescent current
	28uA
	45uA
	45uA
	
	40uA

	Alarm Current
	52mA
	52mA
	52mA
	9mA
	34mA


[bookmark: _Toc480966305]Table 2 Comparison of Smoke detectors

Table 2 shows a comparison of ionisation smoke detectors and optical smoke detectors. The Sensor that has been chosen for the product design is the optical smoke detector Sensor 3. The reason for this is due to the low cost compared to the other detectors.





[bookmark: _Toc480967281]6.2.2 Heat detectors
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	Sensor 1 heat FT Apollo
	Sensor 2 heat FT Gents
	Sensor 3  heat FT
	Sensor 1  Heat ROR Apollo
	Sensor 2 Heat ROR Gents
	Sensor 3 heat ROR

	Price
	£15.76
	£22.74
	£13.94
	£15.76
	£22.74
	£13.94

	Flashing LED
	NO
	YES
	YES
	NO
	YES
	YES

	Operating Voltage
	9-33v
	8-42V
	9-33v
	9-33v
	8-24v
	9-33 v

	Operating temp
	minus 20 to 90 degrees
	minus 25 to 75 degrees
	minus 10 to 50 degrees
	minus 20 to 90
	minus 25 to 75
	minus 20 to 90

	Quiescent current
	45uA
	25uA
	40uA
	45uA
	25uA
	40uA

	Fixed Temp
	90 degrees
	 Degrees
	90 degrees
	N/A
	N/A
	57 degrees

	Rate of Rise 
	N/A
	N/A
	N/A
	Yes
	yes
	yes

	Alarm current
	52mA
	9mA
	34mA
	52mA
	9mA
	34mA


[bookmark: _Toc480966306]Table 3 Comparison of Heat detectors

 Table 3 shows a comparison on Fixed Heat Detectors and ROR heat detectors. The Sensor that has been chosen for the product design is Sensor 3 Heat/ROR. The reason this sensor has been chosen, is it is a fixed and rate of rise combined, providing extra protection .If the  ROR does not set an alarm off in the event of a fire, you still have the fixed temperature setting that will set of the sounders. Also the cost of the detector is one of the cheapest, providing both options.

[bookmark: _Toc480967282]6.2.3 Multi sensors
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	Sensor 1 multi sensor
	Sensor 2 multi sensor Fyreye

	Price
	£14.94
	£20.72

	ROR
	Yes
	yes

	Fixed temp
	57 degree
	57 degrees

	Operating voltage
	3-33v
	9-33v

	quiescent Current
	40uA
	40uA

	Alarm Current
	34mA
	34mA

	Operating Temp
	minus 10 to 50
	minus 10 to 50

	Smoke detector
	No
	yes


[bookmark: _Toc480966307]Table 4 Comparison of Multi Sensors
Table 4 shows a table of two different multi sensors, one of the detectors is a  smoke combined with a fixed heat sensor, and the other a heat sensor combined fixed and ROR. Neither of these sensors has been chosen.
 The reason for this is the cost on sensor 1 is more expensive  than the selected heat and optical sensor that has been chosen in previous tables, even though you can have the option to change from heat to smoke if needed , if this sensor was selected for an entire fire alarm system consisting of 20 detectors, the costs could rise dramatically.
 Sensor 1 seemed to be a reasonable cost, but in table 3 a cheaper ROR heat detector that had the fixed temperature setting installed into the detector.
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	Call point 1 Apollo
	Call point 2 Zeta
	Call point 3 Gents

	Price
	£15.54
	£11.64
	£10.27

	Operating voltage
	30v
	12-24v
	30v

	Switching Current
	2A
	3A
	2A

	Operating Temp
	minus 10 to 50
	minus 20 to 65 degrees
	minus 10m to 55 degrees

	Alarm Resistor
	470 ohms
	470 ohms
	470 ohms

	IP rating
	IP24D
	IP32
	IP24D


[bookmark: _Toc480966308]Table 5 Comparison of conventional call points
 Table 5 show a comparison on the conventional Call points. The call point that has been selected is call point 2. The reason for this is due to its low cost and better dust rating, call point 2 has not such a high operating voltage compared to the others.
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	Sounder 1
	Sounder 2 Gents
	Sounder 3 

	Price
	£17.88
	£42.27
	£15.96

	Operating voltage
	9-28v
	10.8-28.8v
	9-29v

	Operating Temp
	minus 25 to 70 degrees
	minus 10 to 50
	minus 25 to 70 degrees

	IP rating
	IP54
	IP55c
	IP21

	Sound Output
	120 db
	100db
	107 db

	
	
	
	


[bookmark: _Toc480966309]Table 6 - Comparison of conventional sounders.

Table 6 shows a comparison of different sounders that are currently being sold on the market, The sounder that has been selected is Sounder 3, the reason for this is due to the cost of the sounder being the most reasonable price. Sounder two provides a reasonable sound level of 100db, in most premises the maximum sound required is 75db. The IP rating is not as good as the others two sounders but the rating specified for sounder 3 is suitable for the design.












[bookmark: _Toc480967285]6.2.6 All addressable sensors

	
	[image: ]
	



	[image: ]
	



	
	[image: ]




	
	Call point
	Smoke detector
	Sounder 3 

	Price
	£39.00
	£26.02
	£15.96

	Operating voltage
	24v
	17-28v
	17-28v

	Operating Temp
	minus 10 to 55 degrees
	minus 10 to 50
	minus 10 to 55 degrees

	IP rating
	IP24
	IP43
	IP21c

	Sound Output
	N/A
	N/A
	107 db

	Alarm current
	4mA
	5mA
	102db

	Quiescent current
	300uA
	500uA
	650mA

	Addressing method
	8 Way dil switch
	8 dil switch
	8 dil switch

	Start up time
	1 minute
	10 second
	N/A


[bookmark: _Toc480966310]Table 7 Comparison of different addressable devices.

Figure 7 shows a small variety of addressable devices. All addressable devices are not being used due to the complexity of the design and the high cost.












[bookmark: _Toc480967286]7.0 Other Components

[bookmark: _Toc480967287]7.1 Liquid Crystal Display ( LCD)

LCD’s are very common these days and are used for many different purposes i.e televisions, watches. The way a LCD operates is it is made up of loads of pixels that change colour to produce a picture. This happens so fast you don’t notice this operation.
The LCD was selected to use in the prototype so it could indicate the user of the fire alarm panels current state.
Figure 85 shows the LCD screen that has been selected. It is a 20x4 - count x line so can display a maximum of 4 lines of text. An LCD was selected for the product so it can keep the user informed on the stability of the fire alarm panel. So for example it will display:
· Zone 1 &2 are stable (printing Zone ok).
·  Zone 1&2 are unstable (printing zone fire).

[image: ]
[bookmark: _Toc480966279]Figure 85 LCD Screen [33]
Figure 85 shows the LCD screen that was selected for project design.

· [image: ]
[bookmark: _Toc480966280]Figure 86- Summary Pin assignment [34]
Figure 86 shows the electrical characteristics and the pin assignment for the selected LCD for the alarm panel design.

 

[bookmark: _Toc480967288]Chapter 5

[bookmark: _Toc480967289]8.0 Project Design

The panel system type selected for the project is designed along the basis of a conventional system. The project design incorporates a two zone system, with two detectors and a call point on each zone. There is also two sounder circuits, one of the sounder circuits is incorporated within the panel, this sounder will set off firstly in the event of a fire, and this sounder has a 50 second time delay programmed via the microcontroller. The reason for this is in case of any false alarms that have occurred, then the user can rest the system before the main sounder is set off. A rest push button has been incorporated to reset the entire panel. An LCD screen has been added to the system to inform the user of the panel’s state; also two LEDs have been incorporated, indicating which zone has activated the sounders.


















[bookmark: _Toc480967290]8.1 Material List

Below depicts a material list required for the build of the fire alarm panel.

· Conduit
· FP200
· Sleeving
· Elbows
· Conduit end boxes
· Conduit through boxes
· Enclosure Box (300x220x120)
· Bread Board
· Resistors
· Diodes
· Zenner Diodes
· capacitors
· Wire
· Buzzer
· Push button
· LEDs
· Lucar Female Blue Crimps
· Batteries 12 v x2
· Sounder
· Heat sensor x2
· Smoke sensor x2
· Call Point x2
· LCD screen








[bookmark: _Toc480967291]8.2 Circuitry of sensors

The sensor devices employed in the project prototype must be wired correctly avoiding any wrong polarity (un-correct wiring), below shows the correct terminal the positive and ground must be terminated to.


[bookmark: _Toc480967292]8.1.1 Wiring of Smoke and Heat detectors and call points

In figure 87 below shows the wiring drawing for the call point and smoke & heat detectors used in the project prototype.
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 (
Figure 
87
 Wiring of sensors
 
[35]
)


[bookmark: _Toc480967293]8.1.2 Wiring of sounders

In figure 88 shows the wiring circuit for the sounder that is employed in the project prototype.
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[bookmark: _Toc480966282]Figure 88 Wiring of sounders. [35]
[bookmark: _Toc480967294]8.3 System Block Diagram
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 (
Figure 
89
 System block diagram
)

Figure 89 shows a system block diagram indicating the process of operation. Firstly smoke or heat has to be present, or the manual call point must be activated. The sensor will then identify there is smoke or heat present, which will then result in the fire panel LED to come on, the LCD screen will  indicate what zone has been activated, also the panel buzzer will alarm. After 50 seconds the Main sounder will then be set of into alarm, the reset push button will then be activated to bring the system back to normal state.







[bookmark: _Toc480967295]8.4 Circuit block diagram
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Figure 
90
 Circuit block diagram.
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Figure 90 shows a circuit block diagram of the project. A 12vdc supply will go to a 5 volt regulator which will feed the PIC, the PIC will control all the devices shown in the diagram. A 24vdc supply will feed all the sensors and the main sounder, the ground in the sensors circuit goes through a signal conditioning before connecting to the PIC.
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Figure 
91
 -System Flow Chart
)


Figure 91 shows a system flow chart for the projects coding. This was carried out by using software called Proteus, which created the C program; this was then transferred onto the PIC.
[bookmark: _Toc480967297]8.6 Microcontroller selection

A Micro-controller is the brain of the panel, this electronic component monitors the whole system receiving inputs from sensors and giving out an output for example activate the sounder dependant on the input value it has received. The Microcontroller has been selected on the specification required for this project.

Selection of microcontroller;
Inputs – 
· 2 inputs/ 1 per zone
· 1 input for sounder
· 1 input defeat button

Pins –
· X2 pins for virtual terminal
· X1 pin for panel buzzer
· X1 pin for main buzzer
· X7 pins for LCD (x4 data/x3 hand state)
· X2 pins for power
From the data shown above preferable a 28 pin would be desirable and 24 pin minimum could be used.
Programme memory – assume each line to be 10 therefore 500 x 4 =2k
RAM unsigned long = 4 bites
Print Command = 40 bites
Therefore - 100 x 4 = 400 bites of ram
E2 Prom – 4 bites to tell zone
4MHZ – internal oscillate
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Table 
8
 Microcontroller selection
 
[44]
)

[image: ]






 (
Table 
9
 PIC that matched the criteria required.
)

Table 8 shows the website that was used to select the correct microcontroller for the prototype. After creating the specification required for the micro-controller which is shown in section 7.6 to find the most suitable PIC that was the closest match to the criteria required. The website was called microchip.com it would let you select different criteria on the drop down menu’s shown in table 8.

Table 9 shows the different types of microcontrollers that where closes match to the criteria required. PIC16F916 was selected for the prototype.






                                                                                                                                  
[bookmark: _Toc480967298]8.7 Regulator 5VDC

Prior to finding a suitable power source for the project it was essential to use a 5 volt regulator to the circuit, as this regulator provides a 5 VDC supply to the PIC. The regulator creates a fixed output of a particular magnitude; this remains constant, cutting out any fluctuations from the 12V power supply.























[bookmark: _Toc480967299]8.8 Test of schematic design
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[bookmark: _Toc480966286]Figure 92 Testing Design
In figure 90 shown above, shows how the circuit was built and tested by using a design and simulating software called Proteus. This was done by finding the different voltages /current when the system was at alarm state and normal state. The Microcontroller in figure 90 was not the selected PIC for the design. The chosen microcontroller is shown in figure 91.





[bookmark: _Toc480967300]8.9 Main Design
    *  [image: ]
[bookmark: _Toc480966287]Figure 93 Main Design
Above shows the final product Schematic design. It shows the two Zones, each zone consists of a heat and smoke detector and a manual call point. Each zone is connected to a 24VDC and the ground goes through a signal conditioning circuit then to my PIC. The signal conditioning is put in place to make sure no more than 5V could go to the PIC in the event of a fault. Figure 93 also shows a sounder circuit, where VCC is connected to 24VDC and the ground that is connected to a transistor, this operates like a switch that turns on the main sounder if the system went in to alarm state. Also you have the panel buzzer and two LED’s that are connected to 5VDC and through a resistor to the PIC. Then there is my LCD and Reset switch which is operated with  5 volt supply and connected to the PIC.












[bookmark: _Toc480967301]8.9.1 Simulation of the prototype
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[bookmark: _Toc480966288]Figure 94 Simulation of prototype.
Figure 94 shows the prototype in normal state so no fire has occurred in the building.
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[bookmark: _Toc480966289]Figure 95 Simulation of prototype
Figure 95 shows Zone 1 in alarm state , as you can see on the LCD display it states Zone 1 is in Alarm and Zone two is normal. Led has come on indicating there is a fire on zone 1.
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Figure 
96
 Simulation of prototype
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Figure 96 shows that there is a fault now on zone 2 , LED 1 has come on and the panel buzzer and main buzzer has been activated.
















[bookmark: _Toc480967302]8.10 Coding of software
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[bookmark: _Toc480966291]Figure 97 Coding
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[bookmark: _Toc480966292]Figure 98 Coding
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 (
Figure 
99
 Coding for Microcontroller
)

In figure 97, 98 and 99 - shows the coding known as the C programme, this was created for the project prototype (fire alarm pane). In the figures you can see on the right hand side simplified text in green writing that was added so the reader could understand the coding terms. Once the C programme is complete this will then be downloaded on to the micro-controller by using a device called Pickit tm 3.
















[bookmark: _Toc480967303]9.0 Build Project

[bookmark: _Toc480967304]9.1 Material Costs

	Materials
	FP200
	Sleeving
	Conduit
	Enclosure box
	Bread Board
	Resistors
	Diodes
	Capacitors

	Amount
	 5 metres
	Metre
	1 length
	 x1
	x1
	x35
	x6
	x2

	Cost
	£5.00
	£1.00
	£11.99
	£15.99
	£14.89
	N/A
	N/A
	N/A


[bookmark: _Toc480966313]Table 10 Material cost
	Regulators
	Wires
	Buzzer
	Push button
	LEDS
	Batteries
	Sensors
	Sounder
	Call points

	x1
	2 metres
	x1
	x1
	x1 Pack
	x2
	x4
	x2
	x2

	N/A
	£2.00
	£0.89
	£0.89
	£1.99
	£19.32
	£60.76
	£15.96
	£23.28


[bookmark: _Toc480966314]Table 11 Material cost
	LCD screen
	batteries AA
	miscellaneous

	x1
	x1
	N/A

	£15.28
	£3.49
	£20.00








[bookmark: _Toc480966315]Table 12 Material cost



In Tables 10, 11, 12 show a total cost on all materials used for the design and build of the product, a total of £212.73 was spent , this does not included all the components which have N/A written in the amount, that was purchased free of charge.









[bookmark: _Toc480967305]9.2 Evidence of the build of the project
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Figure 
100
 Build of panel
)
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Figure 
101
 Build of sensors
)
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Figure 
102
 Electronic circuit
) (
Figure 
103
 Testing of LED Screen
)




[bookmark: _Toc480967306]10.0 Analysis of testing procedures
[bookmark: _Toc480967307]10.1 Check List

· Check each zone for any faults i.e. short or open circuits.
· When powering up the prototype make sure 5VDC is being supplied on the output of the regulator.
· Check that 24VDc is being supplied to each sensor.
· Check 5VDC is supplying the PIC and all Inputs have 5VDC.
· Test each detector by using the maintenance kit and make sure the prototype responds the same way as the simulation carried out in Proteus.





















[bookmark: _Toc480967308]10.2 Continuity test results
 (
Figure 
104
 Continuity test carried out on sensor circuits
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Figure 98 shows a continuity test being carried out on zone1 at the sounder device; this is carried out to make sure there are no open circuits existing before powering up the prototype.
Sounder
· Negative – Positive = 0.27 ohms
· Positive – Ground = 0.23 ohms
· Ground – Negative =  0.21 ohms
· Ground Test (Earth) =  0.24 ohms
Zone 1
· Negative – Positive = 0.25 ohms
· Positive – Ground = 0.23 ohms
· Ground – Negative =  0.23 ohms
· Ground Test (Earth) =  0.27 ohms
Zone 2 
· Negative – Positive = 0.25 ohms
· Positive – Ground = 0.23 ohms
· Ground – Negative =  0.23 ohms
· Ground Test (Earth) =  0.24 ohms








[bookmark: _Toc480967309]10.3 Insulation resistance test results
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Figure 
105
 Insulation resistance test on sensor circuits
)[image: C:\Users\Mark\Desktop\IMG_6764.JPG]







· Positive /Negative/Ground = >1999 M Ohms
Figure 98 shows a insulation resistance test being carried out on zone1 at the sounder device, this is carried out to make sure there are no short circuits existing.

















[bookmark: _Toc480967310]10.4 Maintenance test results

Each smoke and heat detector and manual call point, will be tested to ensure the panel is operating correctly. This is done by using a smoke and heat maintenance kit that is shown in the images below. This process works by inserting your smoke or heat maintenance device over the detector and pressing a button to insert heat or smoke into the detector. The other test that was required was to push the call point to activate the alarm. These entire tests worked and operated correctly.

· Test Smoke Detectors = Complete
· Test Heat Detectors =Complete 
· Test Call Points =Complete

 (
Figure 
106
 call point activated
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Figure 
107
 Call point not activated
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Figure 107 shows a call point from the prototype, when testing the call point pressure needs to be pressed on the dot central to the device, once the call point has been activated a yellow image shows up on the left hand side of the call point, shown in figure 106.To reset the call point a key is inserted in the bottom, this is shown in figure 106.
 (
Figure 
108
 Heat detector
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Figure 
109
 Smoke detector
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Figures108 shows the device used to test the heat sensors and in figure 109 shows the device used to test the smoke sensors.
[bookmark: _Toc480967311]Chapter 6

[bookmark: _Toc480967312]11.0 Evaluation

Section 1.2 profiles the project objectives; the conclusion to each objective is listed below;
· Design and construct a conventional fire alarm panel.

The design and construction on the prototype was a success, the prototype was able to identify the events that could occur, in the event of a fire. Each sensor worked efficiently, and all the outputs (LCD, LED’s, panel buzzer, main buzzer, and de-activation switch) all operated as they should.
.
· Select a Panel Type by comparing a range of panels available on the market.

A Conventional panel was selected for the project prototype, on account of its relative simple design and in an attempt to limit cost, this all being achieved by researching the panel options available. 


· Compare and select suitable Heat and smoke sensors and 2 manual call points.

Research on the differing sensor options was undertaken and it was revealed that all of the heat sensors, smoke sensors, and manual call points operated in a similar manner and where all appropriate for the project prototype as they all complied with the BS EN 54-7 standard. Each individual sensor selected was selected on the primary basis that the power supply chosen for the prototype was selected at 24Volts direct current, maximum and as such the sensors chosen needed to be rated at a maximum of 24Volts (some were rated at 30 Volts) Minimising costs was also a significant consideration.,

· Design and construct a circuit to control and communicate to each sensor giving an output depending on their state.

The design of the project prototype was carried out employing the software Proteus, the design was then simulated; this operated correctly and was deemed a success.  However when the project was constructed there was a few faults present. 
These faults resulted due to initial faulty installation, causing some electronic components to fail, however it was possible to rectify these faults promptly and effectively, by correctly configuring the circuit and replacing the components. It was also discovered that the circuit reset button had been connected, to the wrong pin on the PIC causing the C programme to falter, this was easily rectified by placing the reset device to the correct pin. 
A further fault discovered was, that the current produced when the sensors were activated i.e. in the alarm state, did not respond as the current value was set to high, causing the PIC to not identify an Alarm state. This was caused during the codeing stage in Proteus, the current value was set to high, resulting to the PIC to not respond and activate the sounders. This was solved by lowering the current value in the C programme from value 600 to value 450.

· Incorporate an LCD screen displaying the state condition on each zone.

An LCD was incorporated into the prototype, this was a success as it provided the user with information on the systems stability. The soldered connections on the back of the LCD screen where not unsatisfactory requiring to be re-soldered.  

· Keeping costs as low as possible aim to have a maximum limit of £200.00

The cost of the entire project build exceeded the limit, the limit could have been obtained by selecting a cheaper bread board, researching for cheaper LCD screens that where on the market and selecting a smaller enclosure as the panel.

The overall aim of this project was to design and build a functioning, rudimentary fire alarm panel system and in this respect the project can be deemed a success. However there were some failings in regard to the overall appearance of the finished design which could have been improved by using available accessorise such as a frame for LCD screen. 

Also due to time constraints the project analysis was insufficient as there were only results on the systems operation. Analysis of the maximum current being drawn from the whole circuit is to be calculated, this is to provide information on how long the circuit can operate on the battery backup, over the 72 hour period. Also a calculation on how many more sensors can be added to the circuit until the panel cannot run for a total of 72 hours.

If this project was to be carried out again then the design chosen would be based on an addressable panel system as this would provide a different challenge.


























[bookmark: _Toc480967313]Chapter 7

[bookmark: _Toc480967314]12.0 Conclusion and Recommendations

At the commencement of this project a time scale plan was produced evidencing the time interval required to complete different sections of the project, with the aim to complete the project by April 2017. While the project was essentially completed within this timescale, it became evident there were some elements which if employed would have improved the overall cosmetic design, and hence the appearance of the panel system. However these cosmetic frailties did not in any way hinder with the projects operational success.
The Literature Research provided an important and valuable insight into the different types of systems available highlighting the pros and cons and essential elements for each system and provided the information required to design and supply a system suited to particular premises.
An important component not only to the successful design of a system, but also in ensuring the alarm system meets certain British standard requirements and important legislation, is the performance of a risk assessment and these were discussed and the implications the risk assessments have on the specific design of a system and the specific requirements for a particular type of premises.

During the investigatory research it became apparent that all the sensors assessed operated equally, with no real major advantages or dis-advantages attributed to either one of them, one of the main differences needed to be considered on sensor selection was the required sensor voltage supply and the cost of the individual device.
	
Whilst designing the prototype in Proteus and then simulating the design it came apparent after the build of the project that certain values of current from the activated sensor were set to high in the C programme of Proteus, which resulted in the microchip not being able to pick up the panel being in alarm state. This was rectified when the resistance and current measured within the project circuit was in practice actually at a lower value than the C program value. This was rectified when the values in the C program were recalibrated.

Due to some unplanned time constraints, full project analysis was not achieved and insufficient as there were only results on the systems operation. Analysis of the maximum current being drawn from the whole circuit required to be calculated, this was to provide information on how long the circuit could operate on the battery backup, over the 72 hour period required. Also a calculation on how many more sensors can be added to the circuit until the panel cannot run for a total of 72 hours.
 Overall the project was a success there could have been some improvements such as installing a USB port to the panel, to save data from events of a monthly period. Also a GPS could have been installed so in the event of a fire the GPS could have sent a text to the user’s device.
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[bookmark: _Toc480967316]13.0 Reflection

The main reason a fire alarm system based project was chosen was due to my personal interest in these systems and a need to improve my knowledge in this field as it has now become an integral part of my electrical and fire alarm business.
It is my aim to become proficient in the installation of different types of fire alarm systems and possible with the vision of designing my own fire alarm panel which can be made available on the current market.
The work undertaken from this project has improved my development in so many different ways. Being able to use my own initiative in the development of the project prototype and rectifying problems that occurred during the design and build of the circuits, I initially deemed as a challenging project and in many ways there were challenges that I had to overcome, which included ‘blowing up’ a few electronic components during the installation of the main electronic circuit as I incorrectly wired the circuit. This was definitely a case of learning through my mistakes.
During this dissertation I have become accustomed to using different software programmes in particular Proteus, I have also gained confidence in presenting presentation for my intern viva, also having to learn about timeliness and meeting deadlines which is not only just important for this dissertation but is also a important factor to be successful in your life’s goals.
 This Major project has in many ways turned out to be a rewarding experience for a number of reasons, one of which was i considered that  to design and build the prototype as a tough task, whilst  essentially having two jobs including running my own business and working for a college as a tutor/assessor. However having now reached the project’s completion I realise it has improved my communication skills and writing skills and while I feel there is still some room for improvement I believe that is has been very helpful in improving skills which are necessary in whatever option my future career may take me.
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Apollo 55000-216

Series 65 lonisation

‘Smoke Detector

With Flashing LED - .
Conventional

Price: ‘
£28.91 (inc VAT) O

£24.09 (ex VAT)

Product Features.
* Manfsctursr: Apoto.

+ Pan Numper: 55000218

- Sens 05 aisstion Smoke Detctor

+ Comentonsi Type

+ Flashing LED Version

- Requres Mourting Base Fo nstlaton (Sa Restad Prodcts Beiow)
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Series 65 Upucal smoke Letector

Opical smoke deteclors incorporate 2 pulsing
LED located in a chamber vithin the housing of
the detector. The chamber s designed to
exclude light from any external source.
‘Aan angl {0 the LED s » photo~diode which
normally does no regter the column of light
emitted by the LED.In the event of smake
rom a fire entering the chamber, the light
pulse from the LED will be scottered and
hence registered by the photo-diode. If the
photo-dode ‘sees” smoke on the two folowing
pulses, the detector chenges nto the alam
State 2nd the indicator LED lihts up. The
detector housing i identical to that of the
fonisation detector but has an indicator LED
which iscear i quiescen stte bul produces
red lght in alarm.
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Conventional
Optical - Series 65 -
55000-317

Price:
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£13.73 (ex VAT)

Buy

Product Features.

+ Manufacturer: Aol
+ Part Number: 55000317

+ Apollo Series 65 Optical Smoke Dstector

- Conventionl  Non-addressable Type Detector
+ Base Suppied Seperstely

Technical Details
‘Apollo Smoke Detector Conventional Optica - Series 65 55000-317
'KEY FEATURES OF THE APOLLO SERIES 65 SMOKE DETECTOR::

- wide operatig voltage

~ sdvancad slectonie echnology
fashing LED opton

magnet a2t wieh opton

en b ueed on sacurty systems

- lectreal compatbie wih Seres 89

< mechanicaly compstiole win Seres 00

- proven detacton performance.
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Gent ES Optical Smoke Conventional Detector (800371)

) £18.83 Model number: 800371 Quantity: -
I/ (Exc. VAT: £15.69) !

v In Stock.
< j
/ > Summary ‘Gent ES Heat Conventional Detector

> Key Features
> Technical Specification
>Downloads

The ES Detect automatic detector is an non-addressable detector specifically designed
for operation on conventional systems. The range not only includes intelligent
algorithms for fire detection but also a wide range of different types of detectors, The
‘Optical Smoke Detector s designed to guarantee safe and early detection of fire.

Related Products
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Standard Base With or
Without Diode

Gent

£4.80
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Technical Specification
General Specification

- Operating Voltage : - 42V DC

« Alarm Current @ 9V DC: Typ. SmA

© Air Speed:0-25 4m/s

« Storage Temperature : 25 - 75°C

« Minimum Operating Temperature : 20°C

« Air Humidity : <95%

- Protection : 1P43

- Material: ABS

- Colour : Write.

« Application Temperature : up to 72°C

© Detector Category :EN54-7
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“The Fyreye M optical smoke detectors use a pulsing IR
LED & photodiode o detect IR scatte caused by smoke:
entering the chamber.

The detecto s particularty sultable for detecting
opticaly derse smoke, invobving materils such as soft
fmishings, PVC, plastic foam and al simar materals:
‘which produce small visie partictes (05 o 10um).
The Fyreye ate of Rise heat detectors (HII-HR) s
a thenmistor arrangement toserse 3 quick rise in
temperature and lsoa ira treshold temperature of
57°C. The Fyreye fxed heat Gtactor (WIIHE) has &
singl thermisto arangement that ghes an aarm at a
temperature of 0°C.

Features

¥ Designed o meet NS4 reqirement

¥ Lockabl to base o stop unauthorised emoval
¥ Remote LED output

7 Compatibie vith al Fyreye bases
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Series 65 Heat Detector

The ATR, BR and CR (ate-0f1is) heat detecors
operate by using 2 mached par of thermistors
105ense heal. One thermistor is exposed (o the
ambient temperature, he other s sealed. i
normal condiions the wo thermistors register
simiertemperatures, but, on the development of
e, the temperatre recorded by the exposed
thermistor wil ncrease rapi esuling i an
imbalance, causing the detector to change into
the slorm state. Rate-of-rise detectors are
designed to detect 2 fie a5 the temperature
increases, but they also have a fixed upper imit
at which the detector wil go into alarm if the
ate of temperatur increase has been (00 siow
1o trigger the detectorearler:

The CS (static response) hea detector has nly
one themisor and changes 1o the slarm state
at 3 preset temperature. Exteraly, he heat
detectors are distinguishable from the smoke
detectors by having wide openings to the
Surounding amaspher (o dlow good movement
of aif around the exteml thermistor
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Apollo Heat
Detector
Conventional Fixed
Temperature CS 90c
- Series 65 - 55000~
137

Price:
£12.60 (inc VAT)
£10.50 (ex VAT)

Product Features.
+ Manufacturer: Aol

+ Part Number: 55000-137

+ Apollo Seres 65 Heat Detector

- CS Fired Tempersture Type (80 Degrees Celois)
+ Conventonal Non-addressabie Type.
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Gent ES Heat Conventional Detector

£17.94

Model number: 800171 Quantity:
e ! -

cs v

(Exc. VAT: £14.95)
@ « Instock
& g

> Summary
> Key Features

> Technical Specification
>Downloads

e a me: ~

Gent ES Heat Conventional Detector
The ES Detect automatic detector is an non-addressable detector specifically designed
for operation on conventional systems. The range not only includes intelligent
algorithms for fire detection but also a wide range of different types of detectors.
Fixed heat detector:

Automatic heat detector with fast semiconductor sensor to guarantee reliable
detection of fires with strong heat generation.

Fixed heat detector class B:
For increased operating temperature according to EN 54-5 class B.
Rate-of-rise heat detector:

Automatic heat detector with fast semiconductor sensor to guarantee reliable

detection of fires with rapidly rising temperatures and integrated fixed temperature
function for the detection of fires with slowly rising temperatures.
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‘The ES Detect automatic detector is an non-addressable detector specifically designed for operation on conventional
‘systems. The range not only includes inteligent algorithms for fire detection but also a wide range of different types
of detectors.

Fixed heat detector:
Automatic heat detector with fast semiconductor sensor to uarantee reliable detection of fires with strong heat
generation.

Fixed heat detector class B:

For increased operating temperature according to EN 54-5 class B.

Rate-of-rise heat detector:
Automatic heat detector with fast semiconductor sensor to guarantee reliable detection of fires with rapidly rising
temperatures and integrated fixed temperature function for the detection of fires with slowly rising temperatures.
‘Optical smoke detector:

‘Optical smoke detector to guarantee safe and early detection of fre.

Key Features

+ Range of datection technologies with advanced microprocessor controlled detection

+ Self monitoring for contamination, to maintain optimum sensitvty throughout whole e
« Compaible with diode base to monitor detector removal
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Apollo Heat
Detector
Conventional Rate
of Rise BR 75¢ -
Series 65 - 55000-
127

Price:
£12.60 (inc VAT)
£10.50 (ex VAT)

Product Features.
+ Manufacturer: Aol

+ Part Number: 55000-127

+ Apollo Seres 65 Heat Detector

+ BR Rate of Rse Type (75 Dagrees Celous)

+ Conventionl  Non-addressable Type Detector
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Fyreye MKl Conventional Rate of Rise and Fixed Heat Detector (MKII-HR)

£11.78 [T E—— == =]

(. vAT:£9.82)
< instodk

>Summary echnical Speciicatc

>Features

>Specitcation « Model: KILHR

> Downloads » Detector Clas : Rate ofRise & Fzed Heat

+ Design tandard: €N prt 5
« Approvl - OFT

+ OperatingVotage 533V OC

« Quiescent Current 408

« Alarm Current @ 28V 0C 34mA

+ Operatin Temperature :-10C 10 450°C

+ Winimum Continuous Temperatue 0°C

« Maximum Humidity 95% R Non Condensing

+ Alarm Conditon: ateof ise orFoed Heat trigger ©°57°C
+ Coverage:som2

« 9 Protection ating : 7 &3

+ Startup Time 110 Seconds

» Sizewith Base £ 100 x d8mm.

+ Weight (with Base) 755 (1335)
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Apollo Call Point
Series 65 -
Conventional
55100-001

Pice:
£15.54 (inc VAT)
£12.95 (ex VAT)

Technical Details

‘Apollo Call Point Series 65
[

+ Pt humber 5100001
+ Based onthe pogur KAC type il port

© Comentons Fre Alam Cal Port

© Susface Cal Pt Complte wih Backbox

Tne 5510001 Apoto Call Pint s par o ther Sres 5 rangeof Coventol Fire:
Alam Equpment T oall pon complmerds e ange o conventons dtectors
S Sountae s s Sutae o e on mosem cavertonl | o aSiecsat e
S systams.

55100001 Apoto Cel it Seres 65 Spesiostion

+ Maximum Votige  3VDC
© Maximum Switcning Currnt: 24

© e Restr - 40 O

© 1P Ratng IP2D

* paratig Temparstre £ 10 Dgyees Cacusto+55 Degrees Celoos.
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zrces Quantity:
1

£11.64

(Bxc.vAT: £9.70)

v nsteck -

@ Emailtoa Friend ® Make an enquiry

Q Request A Product

> Summary.

Technical Specification

> Applications

> Features. * CurrentRating: 3 Amps 12- 24V DC

> Epecicatior * Low Current Rating: 1-100mA

> Downloads * Housing and Mounting Box Material: Poycarbonate

* Electrical Contact Material:Siver plated brass.

* Operating Temperature: 20 degreesC to +65 degrees C

« Installation Terminal Conductor: Sizz 0.5mm - 2.5mm

« Colour.Red

* Mounting: Surfacce (with supplied back box or Flush (optional flush mount
bezel C3FIB required)

* I1PRating P32
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£10.27 Model number: XENS-£50 Quantity:

! -
(Exc. VAT: £8.56)

RRP: £9.00

 In stock-2-3 day.

delivery

Gent Flush Manual Call Point

> Key Features

» Specfication Manual call points from Gent by Honeywell are easy and safe to operate, with no
hammer required. Fully compliant with EN 54-11, each point is manufactured from

ABS and both have a break glass and resettable element. For areas susceptible to

inadvertent operation — such as sports halls — a stronger, clear polycarbonate cover
version is available.
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Technical specification

« Weight: 180g (130g Semi- flush)

« Current rating: 2A (switching only)

« Operating Voltage: 30VDC maximum

« Dimensions mm: Semi-flush mounted 93 x 89 x 59.5 (H x W x D)
« Operating temperature: -10°C to +55°C

« Relative humidity: 93+ 3% non-condensing

= Ingress Protection (IP) Rating: 124D
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Roshni Low Frohile (RolF) Conventional Fire Alarm Sounder

£17.88





image74.png
Techniacal Specification

« Synchronisation: Sound & Strobe synchronisation better than £30ms over 20
minutes with all units powered from the same circuit

« Operating Voltage Range: 10.8 - 28.8V

« Ingress Protection: IPS5C with the Deep Base IP31C with the Shallow Base
« Approx Weight: 0.3Kg

« Operating Temperature: -100C to 500C

« Relevant Standards: EN54-3

« IR Control Operating Distance: 3m

« Standards: Complies with ENS4 Pt3
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Gent Conventional Electronic
Sounder - Red (100 dBA, IP31)
C3-SN-R

GENT by Honeywell

£47.27
(Exc. VAT: £39.39)
+ In Stock - 2-3 day delivery
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« Operating Voltage : § to 29VDC (Approved to EN54-3 @ 9-14V and 18-29V)
« Average Current Consumption : 31mA @ 29VDC (Tone )
« Maximum Sound Output : 1078 (4) @ 1m (Tone 23)
« Body Colour : Red / White
« Number of Tones : 32 includes a bell tone
« Volume Setting : High or medium
« Cable Terminal size : 0.5-2.5mm*
« Material : Flame retardant PC/ABS
« Gross Weight :
o 190g- low profile base
o 197g- deep / IP6S base
« Operating Temperature : -25°C to 70°C
« Relative Humidity : 93% 3%, non condensing
« Ingress Protection :
o 1P21C- low profile base
o 165~ deep / IPGS base
« Dimensions -
o 100mm (diameter) x 77mm (depth) - low profile base
o 100mm (diameter) x 120mm (depth) - deep / 1P65 base
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KAC ENscape Sounder Conventional Sounder With Optional IP65 Base

£15.96 Model number: CWSO-RR-S Quantity: -

(Exc. VAT: £13.30)

Colour:
+ Instock o =
Base:
Shallow (P21) -
> Summary KAC ENscape Sounder Conventional Sounder With Optional IP65 Base
> Key Features
» Specifcation KAC's conventional ENscape sounder i a high qulity device designed to alert building

‘occupants of an emergency. The product features a new folded horn design which
> Downloads provides outstanding sound output at low current draw. With its modern design,
Elobal tone set and extensive installerfriendly features, the ENscape sounder is
the logical choice for specifirs, OEMs, installers and distributors..
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TECHNICAL DATASHEET

Part Numbers and Product Order Codes:-

PartNumber - - - - AsMCP

Description - - - - - Analogue Senstortec Manual Call Point

Computer Reference Number- - - - F16N82303 - Surface Mount
F16N82304 — Flush Mount

Technical Specifications:-

OperationMethod - - - - - NonFrangile, Resettable

Operating Element - - - - - Microswich

Operating Voltage ~ - - - - - 24Vdc:10%

System Voltage - - - - - - 24Vdc

QuiescentCurrent - - - - - 300pA

Aarm Current - - - - - - 4mA

Operating Temperature -~ - - - - —10Cto+55C

Storage Temperature - - - - - -25Cto+70C

ChargingTime - - - - - - 1minute

Relative Humidity- - - - - - <RH95% non-condensing.

LP.ProtectionRating - - - - - P24

AddressingMethod - - - - - 8WayDIL switch.

Material- - - - - - - - POM/Polycarbonate

Dimensions - - - - - - 87mmx87mmx23mm

Mass- - - - - - - - 1i5gms

Connections - - - - - - Flyingleads
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Nittan Sensortec
Call Point -
Addressable AS-
McP

Pice:
£39.00 (inc VAT)
£32.50 (ex VAT)

Product Features.
* Manfscture - Ntan

- Pt Number: AS-HCP

- Adeszae Cal Pont

+ ttan Sensanes Protose

+ Resatae Plstic Elmant

+ Complte wih a bsokbox

* Complte witha et rest ey,

+ Repacemen uni for the now absolte Nitan ST-NCP-AS Call Paint
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‘The Fyreye MKl optical smoke detector (MKIl-
AOP) uses a pulsing IR LED & photodiode to
detect IR scatter caused by smoke entering the
chamber.

“The detector is particutarly suitable for detecting
optically dense smoke, involving materils such as soft
furnishings, PVC, plastic, foam and all similar materials
‘which prodce small visible partictes (0.5 to 10ym).

100mm omm

—
N

¥

“The Fyreye Ml Rate of Rise heat detector (WKII-AHR)
uses a thermistor arrangement to sense a quick rise in
temperature and also a inal threshald temperature of
57°C. The Fyreye fixed heat detector (KII-AHF) has 2
single thermistor arrangement that gives an alarm at a
temperature of 50°C

“The Fyreye Ml range of addressable detectors have
extra LED's to improve detector identifcation in an,
alarm condition.

“The detectors will work with most modern fire alarm
control panels and come supplied vith a locking grub
screw to prevent unauthorised head removal.

Features

 Designed to meet EN54 requirement
 Lockable to base to stop unauthorised removal.
 Remote LED output

8 LEDs for improved, 360" viibility

¥ Compatile with all Fyreye Ml bases

 Addressed with dip switches or hand-held
programmer
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Fyreye Mkll Addressable Detector Base

The W range of detectors can b mounted on 3 ferent bases,  Shallow b,  deep base and an sclaor base.
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Tochnical Spocification [FistFix ]

Model MKILAXTIR ~ MKI-AXT/

Part Number 42.610 42.611

Colour Red White

Operating Voltage 17-28VDc  17-28VDc Loop In/Out
Quiescent Current 650mA {; Positive
Alarm Current 45mA

Sound Output *1020B +- 2B Q Loop In/Out
Minimum Continuous e Negative
Operating Temperature

Operating Temperature -10°C To +65°C

Max Humidity 95% Rh Non Condensing

IP Rating 1P21C

Size mm 105 x 105 x 49mm

(with back box) (105 X 105 X 82mm)

Weight 200g
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Manufacturer Part No

PC2004ARS-AWA-A-Q

Order Code

1671507

2 e o svee e err 1

@ s o

Manufacturer / Description

PowERTIP

Alphanumeric LCD, 20 x 4, Black on Yellow / Green, 5V, Parallel, English, Japanese, Reflective

©

Characzer Count x Lne
Display Appearance
Logi Valtage

+ See all product info

20x4
Black on Yellow / Green
v

Avail

1520 stock
Check Stock & Lead Times

Price For

s

1+ £15.28
5+ £12.84
10~ £11.28
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The tolerance unless classified + 0.3mm

MECHANICAL SPECIFICATION

Overall Size 98.0 x 60.0 Module H2 / H1
View Area 76.0 x 25.2 W /O B/L 5.0/9.6
Dot Size 0.55 x 0.55 EL B/L 5.0/9.6
Dot Pitch 0.60 x 0.60 LED B/L 8.7/13.3

PIN ASSIGNMENT

ABSOLUTE MAXIMUM RATING

Pinno.| Symbol Function ltem Symbol |Condition| Min. Max. |Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss 25°C -0.3 7 \Vi
2 Vdd Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \Y/
3 Vo Contrast Adjust Input voltage Vin 25°C -0.3 Vdd+0.3| V
4 RS__ | Register select signal ELECTRICAL CHARACTERISTICS
5 RW Data read | write Item Symbol |Condition| Min. | Typical | Max.|Units
6 E Enable signal Power supply voltage |Vdd-Vss| 25°C 2.7 - 55 V
Do T Daeoueine Top [N W[ NW [N]W]V
9 | DB2 | Dalabusine 20°C |- 7= 7o 791 V
10 DB3 Data bus line LCD operation voltage| Vop 0 OC 51l —|54] - 1611 - | V
1 | DB4 | Databusiine 25°C 1 5161)53164/5816.7] V
12 DB5 Data bus line 50°C  |4.4|— 47|~ |55/ = | V
13 | DB6 | Databusline 70°C |- 57| —]6|—[63] V
14 DB7 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V — 25 4 mA
15 A Power supply for LED B/L (+ ) _ |LED/edge|VB/L=4.2V — — = mA
16 K Power Suz';|§ or LED BIL E_; Backlight current consumption LED/array| VB/L=4.2V — 260 — mA
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Program p— -

Memory 105tAD Timers

Deviee Flosh sram [ eemom | 10| tem | ST | CF ) e

wordsioytes) | (bytes) | (oytes)

S T I = = R FGLI B T
Piciersrs | s | 2% | % | m | e ET N T
Picerete | murk | s | e || s e
e T T I = EE N T
Picieress | suk | me | % [ w | e T

Note 1:COM3 and SEGTS share the same physical pin on the PICTERS 31816, thersfore SEGTS s not avaiable
‘when using 1/4 multiplex displays.
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[F¢ mainc |

[#include <main.h>
#define LCD_ENABLE_PIN PIN B0
#define LCD_RS_PIN PIN B1
#define LCD_RW_PIN PIN B2
#define LCD_DATAG PIN B4
#define LCD_DATAS PIN BS
#define LCD_DATAS PIN B6
#define LCD_DATA7 PIN B7

#include <lcd.c>

void main()

RERRBEESEGRERESvovansune

i
unsigned long value,valuel,buzz=0, buz=0; /1 dimension variables
unsigned long count=0; // this is a unsigned nusber so it goes from zero to max
setup_adc_ports(sAl| saN3); //which ports to use analogue on
Setup_adc (ADC_CLOCK_INTERNAL);
led_init(); J/initiallising the lcd
led_gotoxy(1,1); //explaining the number on line one
printf (lcd_putc, "Elle Electrical’); /1 what to write on Line one
1cd_gotoxy(1,2); /1 line two
printf(cd_putc, "07799361962"); /1 what to write on line two
1ed_gotoxy(17,1); //1ine three
2 printf(lcd_putc, "Zone 1-ormal"); // what to write on line three
2 Ted_gotoxy(17,2); 7/ line four
27 printf(lcd_putc, "Zone 2-Normal"); // what to write on line four
28| while(TRUE) //while loop - main programe loop
2]
0
ES
32
E
34 set_adc_channel(0); /1 select analogue channel o
35 delay_us(30);

value = read_ade();

set_adc_channel(3); // select anslogue channel 3
delay_us(30);
valuel = read_ade();

SRR
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if (value > 450) /1 if value greater than 450

t
output_low(LED); /7 turn on led
1ed_gotory(17,1); 7/ g0 to line three on lcd
printf(led_putc,"Zone 1- Alarm *);  // Print zone 1 alarm
/1 printf(led_putc,"Zone 1- %lu  ",value);
b
else /7 or iF value is not greater than 450
1
output_high(LD); 17 1eave led off
1ed_gotony(17,1); //goto line three and print
printF(led_putc,"Zone 1- Norwal™);  // print zone 1 normal
/1 printf(led_putc,"Zone 1- ¥lu  *,value);
b
i (valuel > 450) /73 value 1 is greater than 450
€
output_low(LED1); //turn on led 1
led_gotoxy(17,2); /1 g0 to line 4
printf(Led_putc, “Zone 2- Alarm *); J/print zone 2 alarm
/" print(lcd_putc,"Zone 2- %l ",valuel);
b
else /1 £ value 1 not greater than 450 then
1
output_high(LE01); //1ed1 must be off
1cd_gotowy(17,2); /780 to line 4
printf(led_putc,"Zone 2- Norral’); //print Zone 2 normal
/1 printf(led_putc,"Zone 2- %l ",valuel);
b
if((value >450) || (valuel >450)) {output_low(panelbuzzer);buz=1;}
€
$#(Hinput(PTI_AS)) /1 £ reset button pressed
1

output_high(panelbuzzer);buz=0; 7/ switch off buzzer

//3f value 1 or 2 greater than 456 the sound panel buzzer
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mainc
28
23
91
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27
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100
101
102
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108
105
106
107
108
109
110

output_high (panelbuzzer) ;buz_flag=0;
y
y
1% (buz_flag) buzz_counters+;
clse (buzz_counter=0;1
1% (buzz_counter > 1000)
«
output_high (mainbuzzer) ;buzz

output_low (mainbuzzer) ;

/e
i (1input (PIN_25))

// svitch off buzzer

//if fault conditon (buz flag = 1) then increment buzz counter starts cou

//if buz flag is = 0 then set buzz counter to 0
//once buzz counter excesds 1000 then

// main buzzer turns on

// else if buzz counter is less than 1001

// then turn off main buzzer

111

6) printf(" zone 1 no detectors\n\z"):
112 if (value==¢8) printf(" zone i- 1 detector\n\r"):
113 if (value==80) printf(" zone i- 2 detectors\m\z");
114 while(!input (PIN 25));

115 3

16 </

e

118

118

120
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SMOKE detectors

10.6m x 10.6m = 112m?
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HEAT detectors

7.5m x7.5m = 56.3m?
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Please select total, ntal or deliberate dwelling fires from drop down list in the orange box below:

Great
England®  Scotland® Wales® England®  Scotland® Wales®

2005/06 46,208 7,061 2508 55857 914 1382 858

2006/07 44,422 6,963 2,400 53,785 872 1,356 804

2007/08 41,336 6,666 2,380 50,382 804 1,289 792

2008/09 38,584 6,705 2,257 47,546 745 1,289 746

2009/10 38,376 6,573 2,202 47,151 735 1,256 725

2010/11 36,595 6,300 2,108 45,003 695 1,197 691

2011/12 35,401 6,160 2,022 43,583 667 1,162 660

2012/13 33,279 5,836 1911 41,026 622 1,098 622

2013/14 31,899 5332 1910 39,141 592 1,001 620

2014/15 31,329 5,571 1,808 38,708 577 1,042 585 617

2015/16 31,333 . 1777 - 572 . 573
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74._identify people at risk YES [ NO
‘Are people employed on the premises?

Ts sleeping accommodation provided on the premises?

‘Are child minding or créche type faciliies provided in the
premises?

Can members of the public access the premises e.g. customers in
shops?

Do disabled people work in, or visit the premises?

Do employees from other organisations visit the premises €.g.
maintenance contractors?

‘Are the premises multi-occupied?

"Are people who vistt the premises likely to be unfamiliar with
escape routes?

‘Does anyone including employees and coniractors work aione in
remote areas within the premises/building or work ‘out of hours?
Does anyone work in a high fire risk area?

is there any other category of person not fisted above who should
be considered?

7.2.1dentify young persons employed to work in premises: YES [ NO
Do any young persons under the age of 18 work in, or regularly
frequent, the premises?





image17.png
L1 Fire Alarm System

Office Office
Stationary
[z [

Food
Store Kitchen

~





image18.png
L2 Fire Alarm System

Office

~

Food
Store

D o

Office

Stationary





image19.png
L3 Fire Alarm System

Office

Food
Store

D oo

Office

~

Stationary





image20.png
L4 Fire Alarm System

Sl

— =]
Cm 7
| By

Store
) Kitchen

Canteen




image21.png
L5 Fire Alarm System

Office

Office

Stationary

Food ) Canteen





image22.png
P1 Fire Alarm System

)

oy o

Server Room

Plant Room
~





image23.png
P2 Fire Alarm System

~5
g P N

o




image24.png
M Fire Alarm System

£




image25.png
C-Tec CFP704-4 4 Zone Conventional Fire
Alarm Panel

£119.95

(£143.94 inc VAT)

CoDE: FDSCAPO02
Availability: In stock
Quantity: 1

D TO CART
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Description

The C-Tech CFP704-4 4 zone convention fre alarm panel i LPCB certiied to the atest rvisions of EN5 parts 2 and.
4, offers an array of user and installer-riendly features at a very competicve rice

Supplied in an atractive lush or surface mountable plastc enclosure, 2, 4 and § zone versions are avallable, each
featuring four conventional sounder circus, class change and alert inputs. on-board fre and faultrelays and
combined keypad/keyswitch entry.

A wide range of enginering functions are also provided including selectable zone delays, coincidence and nor-
latching zone options. Comprehensive st and fault finding faciiies are also provided.

Features

+ LPCE Certified To The Latest Versions Of ENS4 Parts 2 And 42,
« 4 Zone Cireuts

« 4 Conventions! Sounder Circuits

= Two OnBoard Relays (Fire And Fault]

= Integral 1.54 ENS2.4/42 Compliant Switch Mode PSU

« Class Change'And Alerc Inpus

* Low Quiescent Current

* Multple Indicators.

« Space For 2 x 12V 3.24n SLA Batteries
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Fike 505-0002 Ty

Conventional
£155.95

(E187 18 incvAT)

cone: Fos100447
Avalabilty: I stock
Quantiy: 1

ADDTO

Description

Fike 505.0002 Twinflex Pro 2 Zone B Wi Conventional Fire Alarm Panel, a conventional 2-wira freslarm system s
costffecive and adapabl to 3 variety of appliations, the TWINFLEXpro 2-ire fire larm system i known for
it tate-o the-ae technology, dapiabilty and cost-ffectiveness while designed fo ease of use and reliabty.

T versatiefire alarm panel incorporates Fike's Muldpoint detecton systam using smoke and heat detectors with
buitin sounders, allowing the whole system to be nsclled sing only one pair of wires.
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Features:

+ dline x 20 character LCD display
+ Aty to diferenciate beswezn callpintor desector slarms

+ Checkpoint alarm veriiaton procedure

+ Avsibie in2, 4 and 8 zone panelversions

+ Highlighed seection menu

+ Eventlog soring up t0 500 events

S ———

- Allows decectors and sounders to e instaled on the same pair of wires
+ Upto 32 devices per zone

+ Builtin EOL capabilyin 3l devices.

+ 7 macs of dereciion
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EDA-M100 Electro
Detectors
Millennium Radio
Fire Alarm Control
Panel

Price: L_—_—-——-

£1,980.00 (inc VAT) £1,650.00 (ex VAT)

Product Features

Manufacturer * Electro Detectors

Part Number - EDA-M100

Wireless Fire Alarm Control Panel
Capable of Connecting Upto 3000 Devices
100 Zones

Operating Frequency : 173Mhz
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DESCRIPTION

Electro-Detectors has drawn from 12 years experience of
manufacturing radio fire alarm systems and taken into account
the changing requirements of the market place to produce a
system offering greater controllability of devices from the
control panel. The MILLENNIUM system is a worthy
successor 10 the well established EDA series. At the heart of
the MILLENNIUM system is a compact control panel
designed around a 16 bit processor and featuring surface
mounttechnology. 16 times more powerful than its
predecessor and capable of supporting 3 times the number of
devices, the panel benefits from well designed and clearly
labelled operational features. Versatile software means that the
MILLENNIUM  will interfuce readily with most other
hardwired systems and is user friendly. Programming of
devices can be carried out either by direct use of the intemal
keypad or via the PC interfuce. Excellent message quality is
achieved as a result of a CCFL backlit § line liquid crystal
display. For a permanent record of messages an optional self
contained printer can be specified. As with all Electro-
Detectors products, build quality is stringently controlled at
every stage ensuring complete reliability of the panel during
operation,

“The main panel operates as cither a stand alone system, or for
larger installations, through a network of repeater panels.
Electro-Detectors have designed a repeater panel specifically
for the purpose, using all the common features of the main
panel. The repeater panel is even smaller than the main panel
and is intended to-be sited in an inconspicuous position,
requiring only a mains supply. All communication and data
retrieval is accomplished by radio via the main panel.

TECHNICAL INFORMATION

16 bit processor operating at 16 MHz
Surface mount technology gives maximum reliability

Dual synthesised transmitter

Dual direct conversion receiver

Highly visible  line liquid erystal display with CCFL backlight
Separate 3 digit LED zone indication

Fully addressable for 3000 devices

Programming via internal keypad and/or PC interface

Built in power supply and charger for 12V 7Ah sealed lead acid
battery

72 hr standby s standard

Atractive compact enclosure permitting siting in restricted space
Accepts either in-built helical or remote dipole antennas

SOFTWARE FEATURES

Secure protocol with complex error checking
1000 event log memory

Battery backed memory to prevent loss of operating data
Non volatle storage of set-up information

3 level access code to assist in system security

Inteligent leam modes to assistin commissioning the system
Both sounder tones and sounder zones are uniquely.
programmable

Day and night operating modes

Programmable test modes
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SPECIFICATION

Masimum Numberof Zones
Maimum Number of Devices
Device include Detectors, Call Poins,
Transmiters, Sounders and Actustors
Masimum numb of repeste pancls
Wired Sounder Ciruits
Output - Seectabic
Alsem Indicators

I indicaors

Exent Log Sorage:
Supply  :Mains
Batery

Extemal DC

99

0
21V05A

Continuous/Pulsed

Twin Flashing Red LED

3 digit 7 segmen display
providing iniial zone number
fire message on LCD.

Anber LED

LCD providing cause and
locarion offult

1000 events maximam

230V SO0z 75VA max
12V72 A sealed lead acid
siving 72 hoursandby

20V 3.5A max

Oupuis 2Avosa
Auilay elays 1A Chungeover cotacts
Inputs Wired cal point monitored ciruit 10k ohm
end ofine resisto moniored for apen an
Shortcircuit
Opersing Frequency. 17322510 173325 Mz
Modulaton NBFM
Output Power (ERP) 10mw
Opersional Temperature 1010 460 0C
Appliable Sandards and Approvas:
European Fre Alam  EN84 -2
Brish Sandards BS 5839 Part 4
DI SpecificaionMPT 1328/ 1344
DIl Licence No RTD 3923
EMC Stndard ETS RES 0908
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Series 65 lonisation Smoke Detector

The sensing part of the deteclor consits of two
chambers - an open, outer chamber and 2 sei-
Sealed rference chamber within. Mounted in
the reference chamber s 3 ow actiity
radioactive fol of Americium 241 which
enables curent o flow between the inner and
outer chembers when the detector is powered
Up. AS smoke enters the detector, it causes a
recucion of the curent flow n the outer charmber
2nd hence an incrcase in votage measured at the
junction between the two chambers. The votage:
inctease is montored by th electronic crcuitry
which tigoers the detector no the dmn sale at
2 preset threshokd. An extermally visbe red LED
fights up when the detector changes to alarm
stte

An integrating ionisation detector, suitable for
use n areas where transient levels of smoke.
may be expected, is also available.
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Apollo Smoke
Detector
Conventional
lonisation - Series .

65 - 55000-217
Price: O yy"

£20.99 (inc VAT)
£17.49 (ex VAT)

Product Features

« Manufacturer - Apollo

« Part Number - 55000217

« Apollo Series 65 lonisation Smoke Detector

= Conventional / Non-addressable Type Detector
« Base Supplied Separately




