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1 Introduction

In Britain each year there are about 60,000 domestic and residential fires which are responsible for
around 375 deaths and 12,000 non-fatal casualties. Government statistics indicate that approximately
80% of al fire casulaties occur as a result of fires in domestic properties. (source: Fire Statistics,
United Kingdom, 2004). Trapped hot smoke can be more dangerous than the flames themselves -
causing flashovers and making escape and rescue more difficult. The longer a fire burns undetected
the more dangerous it becomes. Once a fire has started the time available to reach safety is measured
in seconds, not minutes. More than half of the people trapped by fire die because they discover it too
late.

Automatic fast response copper sprinkler systems for domestic and residential properties correctly
installed and maintained are the most cost effective safeguard against loss of life and property through
fire. Fires are detected and controlled in the early stages without the reliance on personnel. A home
equipped with a domestic sprinkler system and a smoke detector is said to be 98% life protected from
fire.

Statistical analysis of domestic fires indicates that 65% of the fires originated in the kitchen, 14% in
the living room and 7% in the bedroom. Home Office guidance says that smoke detectors are not
recommended for use in the kitchen, they may be activated as a result of normal cooking activities. A
copper domestic sprinkler system will effectively warn of kitchen fires and tackle them, including
“chip pan’ fires.

The sprinkler heads incorporate a temperature sensitive element which will only operate if the
temperature of the air around the head has reached a critical predetermined level. Smoke on itsown is
not sufficient to cause a sprinkler head to discharge water. As the operation of sprinkler heads is
temperature dependent it is true that only those heads nearest to the fire will operate. Sprinkler heads
remote to the scene of the fire will be unaffected by the heat of the fire and will therefore not operate.

Aside from the obvious advantages in reducing fire damage, copper domestic fire sprinklers will use
less water to control and extinguish a fire, causing less water damage, than the fire fighting methods
employed by the Fire Services. The flow of water from a single fire hose is over ten times greater than
that of a single sprinkler head - indeed the water usage by the Fire Service, arriving when the fire is
well established, can be one hundred times that of a sprinkler head.

The prompt detection and alarm provided by a copper domestic sprinkler system gives an early
warning and immediate action to extinguish a fire. The system will limit the growth of the fire and
minimise the potential smoke, fire and water damage. It will save lives, treasured possessions 24 hours
aday without relying upon any manual assistance.

Copper domestic sprinkler installations provide protection for al parts of the dwelling and are of the
wet pipe type of system, i.e. one in which the pipework is constantly charged with water. Copper tube
and fittings are the ideal choice for the pipework system. Copper tube has a proven ability to transport
water and can be quickly and neatly jointed by soldering to form leak proof joints. When space is
limited the ease with which copper tube can be joined is a distinct advantage, as is the relationship
between the outside diameter and the bore of the tube. The strength of copper allows the thickness of
the tube walls to be kept small, other materials, of less strength, will have thicker tube walls which
means that for the same bore size a copper tube will have a smaller outside diameter. The lightness of
copper tube compared to other metals, and its rigidity, makes it easier to install in confined spaces
with few hangers and supports for straight pipe runs. Good resistance to corrosion from both
atmosphere and water lead to along maintenance free installation life.

Before the installation of a domestic sprinkler system can take place the water supply is required to be
tested for both flow rate and pressure. It is vitally important that the water supply will be capable of
delivering adequate water to the sprinkler heads. Should the required flow and/or pressure not be
achieved the installation should not be allowed to proceed.




Installation of a copper domestic sprinkler system should only be undertaken by a person who has
completed a recognised course of training. In designing a domestic sprinkler system it should be borne
in mind that other alarms and fire safety precautions should be integrated into the system, e.g. smoke
alarms, fire exits, escape routes, etc.

Domestic sprinkler systems are well established in Australia, Canada and the USA. In Canada copper
domestic sprinkler systems have more than twenty years proven performance and hundreds of systems
have been installed. The US Government currently funds a nation-wide promotion campaign,
Operation Life Safety, to raise public awareness of domestic sprinklers.

2 Standards And Specifications
BS0251: 2005 Sprinkler systems for residential and domestic occupancies — Code of Practice:

This British Standard gives recommendations for the design, installation, components, water supplies,
commissioning, maintenance and testing of life safety residential and domestic fire sprinkler systems.

DD252:2001 Components for residential sprinkler systems — Test methods and specification for
residential sprinklers:

This BSI Draft for Development specifies the requirements for construction and performance of
sprinkler heads which are operated by the activation of a heat sensitive element for use in residential
and domestic fire sprinkler systems.

BS5306: Part 2: 1990 - Fire extinguishing installations and equipment on premises:

Specification for sprinkler systems, covers design and installation of sprinkler systems for buildings
and industrial plant. Buildings are categorised according to the fire risk, those containing combustible
materials will be a high hazard category whilst non-industrial occupancies where the quantity of
combustible materials is low and the room areas are not more than 126m? with construction materials
of not less than 30 minutes fire resistance are classified as light hazard. Copper tube and fittings are
specified for use in light hazard occupancies for the distribution of water above ground both upstream
and down stream of the alarm valve.

The Loss Prevention Certification Board, LPCB, publish a document listing the materials, products
and services for use in al types of sprinkler systems. Products specified for use in residential and
domestic sprinkler systems which do not appear in the LPCB list of approved fire and security
products and services should be manufactured in accordance with the appropriate British Standard.

Copper tube and fittings which will form the pipework of the sprinkler system should be manufactured
according to BS EN 1057: 1996 Seamless round copper tubes for water and gas in sanitary and
heating applications and BS EN 1254 - Copper and copper aloys - Plumbing fittings. When forming
soldered joints the appropriate solder should be specified according to BS EN 29453: 1994 - Soft
solder aloys. Chemical compositions and forms.

Standards for copper push-fit and copper presss-fit fittings are in preparation, as is a standard for
jointing procedures.




3 Water Supplies

There are a number of different types of water supply for domestic sprinkler systems including
pressure tanks, automatic pump drawing from a stored water supply and a direct connection to the
water main. The direct connection to the water main is the preferred method of water supply.

The water supply option selected shall be capable of providing sufficient pressure such that the flow
through a single sprinkler head, and the flow through any two sprinkler heads operating
simultaneoudly in a single room, will be at least equal to the minimum recommended by the sprinkler
head manufacturer for successful operation.

There are three different configurations for supplying water to the sprinkler system from a connection
to the water main.

Direct connection. The water supply is dedicated to the sprinkler system.

Connection serving both the sprinkler system and the domestic water services for the building
with a demand valve. The demand valve will, on operation of the sprinkler system, ensure that all
of theincoming water from the main is available for the sprinkler system.

Connection serving both the sprinkler system and the domestic water services for the building
with no demand valve. Water will remain available for the domestic water services even on
operation of the sprinkler system. In this caseit is necessary to ensure that the water supply will be
capable of providing adequate pressure and flow for the sprinkler system alone plus an additional
flow rate of 50L/min.

For a stored water supply the stored capacity should be calculated on the basis of maintaining
pressures and flow rates as recommended by the sprinkler head manufacturer for a period of 10
minutes duration to which ever is the greater of a single operating sprinkler or a pair of operating
sprinklers in aroom situated in the hydraulically most favourable position. Where the water is stored
in atank which is used to supply water to both a sprinkler system and the domestic water services the
stored volume of water shall be at least 110% of the volume calculated as the requirement for the
sprinkler system.

A domestic sprinkler system relies on the continuity of water supply, of sufficient pressure, to remain
operable. It is therefore important that all steps are taken to ensure that the water supply is
uninterrupted and reliable.

4 Systems Components
Each installation shall consist entirely of NEW equipment only.

BS 9251 specifies components for use in residential and domestic fire sprinkler systems.

4.1 Copper Tube and Fittings

Copper has a melting point of 1083°C which means that the heat from domestic fires will have no
adverse effect on the performance of the copper pipework forming part of a sprinkler system. It isin
any event unlikely that the copper pipework would be subjected to such high temperatures given that
the sprinkler heads are designed to operate at temperatures in the region of 70° - 90°C. Copper tube
and fittings have been used successfully for domestic sprinkler systems in Canada and America for
many years, demonstrating that copper istheideal choice of material.

Copper tube to BS EN 1057: 1996 is specified for use in residential and domestic sprinkler
installations to convey water from the supply to the installation, below ground, and to distribute water
to the installation pipework system, above ground, downstream of the alarm valve. It is recommended
that copper tube for use in underground applications should be plastics coated.




Figure 1 - Copper tube

Fittings for use in joining copper tube are specified in BS EN 1254. Capillary fittings for the sprinkler
installation shall be jointed with the tin/copper soft solder alloy number 23 as specified in BS EN
29453. Standards for copper push-fit and copper press-fit fittings are in preparation.

Figure 2 - Copper and copper alloy fittings

Copper tubes are light, neat and smaller in outside diameter when compared with other approved
pipework metals. This makes them easier to handle and transport as well as install. The tubes and
fittings can be joined by use of soldered joints which are smooth, neat and leak proof. Soldered joints
allow for a certain amount of flexibility in the design of the system as they can be made easily and
quickly in confined spaces. This is a distinct advantage when retrofitting a sprinkler system or
effecting arepair to an existing system.

Copper has an excellent corrosion resistance, due to the formation of a protective film on the inside of
the bore of the tube. The tube is protected from corrosion by normal waters and is highly resistant to
corrosion from most building materials. Copper tube has a low frictional pressure loss and maintains
this low value when the tube is in service. Thus, the problem of increased surface roughness due to
corrosion does not occur and there is no decrease of the bore size. Copper therefore has good long
term flow characteristics.

BS EN 1057 has replaced the copper tube standard BS 2871 Part 1. The copper tube sizes
manufactured according to BS 2871 Part 1 are now specified in BS EN 1057. Tables 1, 2 and 3 give
the old tube designation, according to BS 2871 Part 1, and the new designation, according to BS EN
1057. Table 4 gives the mechanical properties of copper tubesto BS EN 1057.




Table 1 - BSEN 1057 - R250 (BS 2871:Part 1 Table X half hard straight lengths)

Diameter OD x wall thickness, mm
12mm 12x 0.6
15mm 15x 0.7
22mm 22x0.9
28mm 28x 0.9
35mm 3Bx12
42mm 42x1.2
54mm 54x1.2

Table 2 - BSEN 1057 R250 (BS2871:Part 1 Table Y half hard straight lengths)

Diameter OD x wall thickness, mm
12mm 12x 0.8
15mm 15x 1.0
22mm 22x12
28mm 28x1.2
35mm 35x15
42mm 42x 15
54mm 54 x 2.0

Table 3 - BSEN 1057 - R220 (BS2871:Part 1 Table Y soft cails)

Diameter OD x wall thickness, mm
12mm 12x0.8
15mm 15x 1.0
22mm 22x1.2
28mm 28x 1.2

Table 4 - Mechanical properties of copper tube

Tensile

Material temper Nominal outside srenath Elongation Hardness,
P diameter d, mm g A% indicative
Rm,M Pa
Designation in Common
accordance with term min. max. min. Min. HV5
EN 1173

R220 Annealed 6 54 220 40 (40to 70)
R250 half hard 6 66.7 250 30 (75 to 100)
R250 half hard 6 159 250 20 (75 to 100)

R290 hard 6 267 290 3 (min. 100)

NOTE 1: Hardness figures are given for guidance only.




4.1.1 Frost protection

Those sections of water filled pipework which may be subjected to low air temperatures should be
protected against damage from freezing. This can be achieved either through installation methods, a
suitable layer of insulation/lagging or by a combination of insulation and electrical trace heating.

4.2 Sprinkler Heads

Sprinkler heads for use in domestic properties should be fast response heads designed for use
in residential and domestic situations. Sprinklers should be used throughout the habitable
parts of the property.

A fast response sprinkler head has a response time index, RTI, of<40 m”s”,
The nominal thread size and the nominal orifice size of sprinkler heads should be as stated in Table 5.

Table 5 - Nominal thread and orifice size of sprinkler heads

Nominal pipe Nominal diameter
threadsize, in. of orifice, mm
3/8 10
12 15& 20
3/4 20

The temperature rating of the sprinkler heads shall be at least 30°C greater than the highest anticipated
ambient temperature for the sprinkler head location. Sprinkler head temperature ratings are given in
Table 6.

Table 6 - Sprinkler head temperature ratings and colour codings

Sprinkler Type Temp Rating °C Colour Code
Fusible Link 55/77 Uncoloured
80/107 White
Glass Bulb 57 Orange
68 Red
79 Yellow

Sprinkler heads shall be installed in the condition in which they are supplied by the manufacturer,
THEY MUST NOT BE PAINTED OR DECORATED IN ANY WAY.

When selecting sprinkler heads the following features should be considered:
sprinkler head pattern
sprinkler head spacing
location of thermally sensitive element relative to the ceiling
clearance below the sprinkler
potential for a shielded fire to develop

4.3 Control and Monitoring Equipment

A typical sprinkler system connection and valve arrangement is shown in Figure 3.




Figure 3 - Typical sprinkler system connection and valve arrangement

4.3.1 Demand valve

For sprinkler installations that do not have a dedicated connection to the water main, but share the
connection with the domestic water services, a demand valve is recommended. This automatic device
will discontinue the water supply to the domestic services in the event that water flow is detected in
the sprinkler system pipework. This enables the water supply to serve only the sprinkler system.

4.3.2 Stop valve

A stop valve is an essential component in the sprinkler system. It enables the sprinkler system to be
isolated from the mains water supply. If the water for the sprinkler installation and for the domestic
water services are taken from the same mains water supply the stop valve will isolate both of these
systems from the mains. It is recommended that the domestic water services be provided with a
separate stop vave in those situations where the sprinkler system and the domestic water services
share a common supply pipe.

4.3.3 Check valve

A check valve needs to be installed downstream of the main stop valve and any connection to the
domestic water services, to prevent backflow.

4.3.4 Water flow alarm

An aarm, either audible or strobe type, which indicates when there is flow of water through the
sprinkler system pipework. Alarms should be clearly marked ‘ Sprinkler Fire Alarm’.

4.3.5 Drain and alarm test valve

Every domestic sprinkler installation requires a drain and alarm test valve installed downstream of the
installation stop valve.

4.3.6. Drain valve

Those sections of pipework which may retain trapped water following a system drain-down must be
fitted with an additional drain valve.




5 Hydraulic Calculations

In order to correctly size the pipework for the sprinkler system, thus ensuring that sufficient flow is
available at the most remote sprinkler head, it is necessary to calculate the pressure losses in the fluid
flow through the pipework.

Pressure islost through a number of different ways:
Raising water through a vertical distance
Friction between the water and the tube wall

Friction between the water and the fittings and valves

5.1 Pressure Loss Calculations

The static pressure difference between two connected points in a sprinkler installation is given by the
following formula:

p = 0.1 h bar where h isthe vertical distance, in metres, between the two points.

The pressure loss due to pipe friction is calculated using the Hazen-Williams formula given as
follows:

5.05=10°

_ 1.85
= LA
REIEEL Lxld

p isthe pressure loss in the pipe, bar

Q isthe flow rate through the pipe, L/min

d is the mean bore of the pipe, mm

C isaconstant which for copper tube has avalue of 140
L isthe equivaent length of pipe and any fittings, m

A simplified version of this formula can be used for copper tube to BS EN 1057 in conjunction with
Table 7.

Table 7 - Mean bore size and ‘k’ values for copper tube.

Tubesize, mm mean boresize, mm value of k
12 10.81 598 x 10°°
15 13.61 195 x 10°®
22 20.21 28.4x 10°
28 26.21 8.01x 10°
35 32.63 2.75x 10°
42 39.63 1.07x 10°®
54 51.60 0.30x 10°

p=kxLxQ®
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Pressure losses in fittings and valves where the direction of flow of the water is changed through an
angle of 45° or more should use the above method of calculation and the values given in Tables 8 and
0.

Table 8 - Equivalent lengths of copper tube for fittings and bends, m

Fittings Size of copper tube mm

12 15 22 28 35 42 54
90° capillary elbow 0.23 0.31 0.49 0.68 0.91 1.10 1.70
90° compression elbow 0.35 0.45 0.74 1.00 1.30 1.50 2.10
Tee, compression or 0.44 0.59 1.00 1.40 1.80 2.30 3.10
capillary
90° bends, r/d = 4.0 0.10 0.12 0.17 0.22 0.27 0.32 0.40

NOTE: Equivalent length of copper tube for bends = 6.952 x 10 x Q®*°x d®¥’
calculated for flow rate of 60 L/min.

Table 9 - Loss of head through valves, m

Valves Size of copper tube mm
12 15 22 28 35 42 54
Ballvalve 3.0 1.7 0.57 0.22 0.14
Stopvalve 3.3 1.00 0.50 0.29
5.2 Pipe Sizing

To determine the most suitable size of copper tube for the pipework installation it is necessary to know
the flow rate required at the sprinkler head and the available pressure for the system. The available
pressure, head, from the incoming water mains can be found using a pressure gauge at a discharge
point. This will give a pressure reading at that point. This pressure should be regarded as a static
pressure. Actual available pressure for the pipework system will be less as pressure is lost through
friction when water flows through tube, fittings and valves. Pressures are generally measured in bar, 1
bar = 10° N/m2. For calculation of tube sizes it is more convenient to measure pressures in terms of
metres of water, 1 bar = 10 metres head of water.

The first stage in the design of a sprinkler pipework system is to make a drawing of the
proposed layout, preferably to scale, showing the pipe lengths and changes in direction and
level. Each branch of the pipework should then be numbered for reference. The flow rates
for each section of the pipework should then be noted.

11



Table 10 - Example table for calculation of copper tube sizes for
water distribution pipework.

Pipe Flow | Assumed @ Actual | Effective | Total @ Vertica | Availabl | Residua Residua
referenc rate | diameter pipe pipe head = | drop e head head head at

e L/s mm length, length, loss m m m sprinkler

m m m head, m

In order to calculate the pressure losses of a pipework system it is necessary to first assume
tube sizes for each section of the pipework. Using the nomogram, Figure 4, align the tube
diameter with the corresponding flow rate and check the velocity of the flow and head loss
per metre of tube. If the velocity is acceptable note the head loss per metre of tube.

The actual length of copper tube for each run is entered into the table. An equivalent length of straight
copper tube is given to different types and sizes of fittings, valves and bends and these equivalent
lengths are added to the actual lengths of copper tube to give an effective length.

The total head loss for each section of pipework can then be calculated by multiplying the effective
length by the head lossin m/m. Rises in level are indicated as negative, head is lost, and dropsin level
areindicated as positive, head is gained.

The mains water pressure, head, is known and the available head for the first section of pipework can
be calculated, taking into account any rises or drops in level. The residual head is the available head
minus the total head loss. The available head for the following section of pipework isthe residual head
from the previous section together with any rise or drop for the current section. The residual head loss
is calculated in the same way as for the first section.

The minimum residual head for each sprinkler head on the run is noted, thisis taken from the sprinkler
head manufacturers data sheet. If the residual head at any discharge point is less than the minimum
required by the sprinkler head or becomes negative it indicates that the tube diameter assumed for that
run is too small. A larger tube diameter is therefore required and the calculations involving flow
through the run are re-calculated. If the residual head is somewhat greater that the head required by the
sprinkler there may be an opportunity to reduce the diameter of the tube.

12

Find
tube
diamete
rmm



Figure 4 - Nomogram for the determination of pipe diameter
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6 Installation of Copper Pipework

Installation of a domestic sprinkler system should only be undertaken by a person who has completed
arecognised course of training and is a competent installer.

The pipework layout and jointing procedures for copper residential and domestic sprinkler systems are
the same as for copper plumbing and heating systems, however, the design of the pipework system
should be in accordance with the requirements detailed in section 5.

6.1 Jointing of Copper Tube

Copper tube to BS EN 1057 can be joined with the use of capillary fittings, using aloy number 23 - a
tin/copper solder specified in BS EN 29453, and by compression fittingsto BS EN 1254,

6.1.1 Capillary Joints

Soldered joints are easy to make, but there are many factors to consider if the joint is to made
correctly. A technically correct joint should be made by following the advice given below.

Cut the copper tube to the required length using tube cutters, or afine tooth hacksaw, ensuring that
the tube ends, in addition to being thoroughly de-burred (along both inside and outside edges),
remain square and round in section. Figures 5 and 6.

Figure 5 - Cutting tube Figure 6 - De-burring tube end

Remove the external and interna burrs.
Figure 6.

Annealed tube, R220, may require re-rounding following the cutting operation.

Match up the tube and the fitting to ensure that they are a good fit and that there are no defects
which may prevent the capillary flow of solder.

Ensure that the tube and fittings are free from grease and dirt by abrading the joint area with a
cleaning pad. It is important for a successful joint that al oxides are removed from the joint area
on both the socket and the tube end. Figure 7 and Figure 8.

Figure 7 - Cleaning the tube end Figure 8 - Cleaning the fitting
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Apply athin coating of flux to the tube end which will form part of the joint area. Figure 9.

Figure 9 - Applying flux to the tube end Figure 10 - Assembling the joint

Ensure that the tube end is pushed fully home into the socket. Twist the assembly to spread the
flux over the jointing area. Flux will assist cleaning, prevent oxidation and encourage the flow of
the solder. Care should be taken not to apply too much flux which can be wasteful and messy and
that excess flux does not get pushed into the fitting during the assembly. Figure 10.

It is very important to ensure that the assembly is held securely so that movement cannot take
place during soldering and whilst the joint is cooling. Any excess flux should be wiped off as soon
asthejoint is cool enough to handle safely.

The heat required to make the joint is applied to the fitting. As the hest is applied the temperature
of the joint assembly rises and the flux begins to spit indicating that the joint is reaching the
soldering temperature. If the heat is too fierce then the flux will be burnt off and this will prevent
the solder from flowing into the capillary gap. If the heat is insufficient then the solder will not be
fully molten and the solder will not fully penetrate the joint.

The heat is applied steadily to ensure an even temperature distribution around the joint area. A
heat reflective material or heat resistant pad can be used at the back of the joint to assist an even
heat distribution and to protect the adjacent combustible material.

With integral solder ring fittings the joint is complete when aring of solder appears al around the
mouth of the fitting. Figure 11.

Figure 11 - Heating the joint, Figure 12.- _Heati ng the joint,
integral solder ring fitting end-feed fitting.
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If end-feed fittings are being made up the solder is touched against the edge of the joint and
if it begins to melt the required temperature has been reached and enough solder to fill the
capillary gap is alowed to flow. The solder is melted through contact with the tube and
fitting and not through direct contact with the heating flame. Figure 12.

When the capillary gap isfull the joint is complete and allowed to cool down. At this stage it
is important that the joint assembly is not disturbed or moved. When the joint has hardened
sufficiently the excess flux is removed using a damp cloth. Figure 13.

Figure 13 - Removal of excess flux

The tube is then flushed through to remove any flux residues within the pipeline, removing
the possihility of corrosion problems later on.

6.1.2 Fluxes

Fluxes are used in the jointing process for three main reasons:
They help to remove oxides from the joint area
They exclude air from the joint area, preventing oxidation
They assist the flow of solder into the joint gap.

All fluxes have some corrosive action and the outside of the joint should be cleaned with a damp
cloth as soon as the joint has set. Pipework should be flushed through as soon as possible after
jointing is completed to remove any flux residues from inside the pipework.

6.1.3 Solders

Soft soldering utilises filler metals with melting points at temperatures up to 450°C. These filler
metals are specified in BS EN 29453. Solders for use with copper tube and fittings generally
melt within the temperature range 180°C to 250°C. Alloy number 23, a tin/copper aloy, has a
melting temperature of 230°-240°C.

6.1.4 Brazing

The procedure for forming a brazed joint is similar to that for soldered joints. The filler metal
used has a melting point above 450°C but below the melting temperature of copper. Brazing is
more suited to those applications where high strength of joint is required, as in high temperature,
high pressure and heavy duty installations. Soft solder fluxes are not suitable for use in forming
brazed joints. Filler metals are of the copper-silver-zinc or copper-phosphorus-silver types.
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6.1.5 Compression Joints
There are two types of compression fittings, Type A and Type B:

Type A is defined as afitting that requires no preparation of the tube end other than that they be
cut square and de-burred. The joint is made by the compression of aring onto the outside of the
tube. The fittings are supplied with either an internal shoulder or stop against which an inserted
tube will abut. Type A fittings are permitted for use in above ground applications.

Type B fittings are defined as fittings that require the end of the tube to be manipulated and
which are made by compressing the manipulated portion of the tube against the face of the body
of the fitting or against a loose ring within the fitting. Type B fittings are permitted in some
situations where Type A is not. Only Type B compression fittings are allowed below ground on
cold water supply pipework and these must be manufactured from dezincification resistant brass.

Both Type A and Type B compression fittings are designed to be free from interna fins or other
irregularities that may restrict the free flow of water and also to minimise the resistance to flow
of water through the fitting. A compression ring is tightened onto the outside of the tube to
compress the circumference sightly and is squeezed into the shaped socket of the fitting to seal
thejoint.

6.1.6 Push-fit fittings

Push-fit fittings are extremely reliable and highly versatile. As the tube is inserted into the
fitting it passes through a release collar and then a stainless steel grab ring. The grab ring has a
series of teeth that open out and grip onto the outside of the copper tube. A support sleeve inside
the fitting will help in alignment of the tube and when the tube is fully inserted, to the tube stop,
an ‘O’ ring is compressed between the wall of the fitting and the tube. For a secure joint to be
formed the tube must pass through the ‘O’ ring and reach the tube stop.

Some of these type of fittings can be disconnected, and the operation is as simple as forming the
joint. Simply follow the manufacturer’ sinstructions for removal of the tube.

6.1.7 Press fittings

These have a copper body, with a recess that holds an ‘O’ ring seal. The sedl is squeezed onto
the tube with a special tool. Thistype of fitting lends itself to pre-assembly techniques.

6.1.8 Pastics coated copper tube

A circular incision is made in the plastic and this portion is removed exposing that part of the
tube to be inserted into the fitting. In the case of capillary jointing, two additional, diametrically
opposite, lengthways dlits are made into the plastic and the plastic is then carefully peeled back
and secured with tape to allow cleaning of the joint area.

When applying heat to ajoint the plastic close to the joint area should be covered with a damp
cloth. When joints are complete it is essentia that any cut and folded plastics be returned to
their original position. The lengthways cut and any exposed copper tube and fittings
(irrespective of the type of joint used) should be carefully and completely protected by spirally
wrapping with self-adhesive, polyethylene or p.v.c., waterproof tape. In situations where plastic
coverings have been terminated it is recommended that moisture be prevented from gaining
ingress between the plastic coating and copper tube. This can be achieved by the spiral
application of a suitable waterproof plastic tape over the last 25mm or so of plastic covering and
asimilar length of immediately adjacent bare copper tube.
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6.2 Bending Of Copper Tube

Copper tubes to BS EN 1057 can be easily formed into bends using the recommended
techniques described below. The recommended bending radius is 4 times the OD of the tube. In
all cases the minimum radius of bending should be 3 times the OD of the tube. (The bending
radiusistheroot radius, i.e. tube bend inside radius).

6.2.1 Flexible bending springs

Bending springs can be used and are suitable for use with copper tubes up to 22mm outside
diameter. Only relatively easy bends should be attempted.

6.2.2 Portable bending machines

Small hand held bending machines are available for tubes up to 22mm OD. Free standing or
bench mounted machines are suitable for the larger tubes used in sprinkler installations.

Bending machines work on the principle that the tube is bent between matched formers and back
guides which support the outside diameter of the tube, eliminating the risk of collapse of the tube
wall. It is of critical importance to apply the pressure required to bend the tube in the correct
position on the tube. This point of application of pressure must be maintained at an optimum
distance in front of the point of support on the former, the distance is dependent upon the size
and temper of the tube. If the distance between the pressure point and the tube wall support point
is too small excessive throating of the bend will occur. If the distance is too great, corrugations
will appear in the inner radius of the bend and flattening of the outside radius of the bend will
occur. To ensure perfect bends every time it is recommended that adjustable bending machines
are employed as these permit the pressure on the back guide to be adjusted.

6.3 Hanger Spacing

All pipework should be adequately supported by clips at suitable intervals. Clips should be
spaced according with Table 11.

Table 11 - Hanger spacing for copper tube to BSEN 1057

Size of tube, For vertical runs, For horizontal runs,
mm m m
12 15 1.0
15 1.8 12
22 2.4 18
28 24 1.8
35 3.0 2.4
42 3.0 24
54 3.0 2.7
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7 Commissioning

On completion of the sprinkler installation it is necessary to test the water tightness of the
pipework. The pipework is first filled with water and checked visually for signs of leakage at
each of the joints and connections. All joints or connections which do leak must be repaired
before the sprinkler installation can be put into service.

In filling the system with water it is necessary to purge the pipework of air and for this purpose
an air bleed valve isincorporated into the pipework at the highest point in the system.

The water supply to the installation is then isolated and the sprinkler installation tested to a
pressure equal to 1% times the working pressure for a period of one hour. If the installation does
not pass this pressure test repairs to the installation may be effected and the whole of the testing
procedure repeated.

It is necessary to determine whether the sprinkler instalation is capable of providing the
minimum water flow through the sprinkler heads as recommended by the manufacturer of the
heads. Should the flow rate prove to be inadequate the system will be deemed to have failed the
flow test and the system cannot be put into service. The installer of the system and the designer
may effect alterations to the system after which the flow test must be repeated.

An alarm test must be carried out to ensure that the flow rate through the alarm device is at |east
egual to the design flow rate. The installation will be deemed to have passed thistest if the alarm
operates satisfactorily and is audible in al parts of the property. The installation will be deemed
to have failed the test if the alarm does not operate at the required flow rate or the alarm cannot
be heard throughout the property.

8 Maintenance

In order to maintain a domestic sprinkler system in full working condition it is necessary for an
annual inspection to be made by an approved and registered inspector. The inspection will need
to ensure that the following requirements are met:

That the pipework and all of the components do not allow water to leak from the system
That the sprinkler heads heat sensing capacity and their spray pattern are not impeded
That the minimum water flow rate required is achieved at the alarm and test valve

That the alarm is effective and isaudible in al parts of the property

That the installation has not been modified in any way except in accordance with accepted
design and installation practices

The inspection of the system shall be carried out as follows:

The pipework should be purged of air using a bleed valve which should be situated at the
highest point in the pipework

The pipework should be visually inspected for leaks and should any evidence of leakage be
found a pressure test to 1% times the working pressure for a period of 1 hour be carried out

A flow test of 1 minute duration shall be carried out using the highest test point in the
pipework to determine whether the system remains capable of delivering the required flow
rate. When testing the water flow rate the external alarms should be temporarily deactivated,
to avoid raising false alarm. The internal alarms should remain active. Once the flow test has
been completed the external alarms should be reactivated.
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On completion of the inspection, providing the inspection has been passed, a certificate stating
that the system has met the requirements given above should be issued. This certificate will aso
state that the system is approved for use for a further 12 months.

The information relating to the inspection test shall be entered into a log book for the specific
installation. The log book shall record the date of the test, results of the test, any remedial action
taken, confirmation of the systems operational status, confirmation of the alarm system
operational status and any comments or recommendations for future work.

9 Documentation

When a sprinkler system is first considered the local fire authority, the water company, the fire
insurer and an LPC listed approved sprinkler designer/installer should be consulted.

Each domestic sprinkler system is required to have identifying documentation and details of
these consultations and agreements with relevant authorities.

All drawings and other such documentation shall be dated and indicate the address and location
of the property that is sprinkler protected, the details of the installing company and of the system
designer.

Following commissioning of the sprinkler system the home owner shall be given information
relating to the authorities consulted during the design and installation stages, the specification of
the system and a certificate of compliance with the relevant standards, a detailed plan of the
property showing those areas sprinkler protected and those areas unprotected and the height of
the highest sprinkler head above the installation stop valves.

All components used in the installation should be listed, details shall include manufacturers
component reference numbers. Details of the pressure flow data of the water supply with the
time and date of the test should be recorded.

A programme of inspection and checking which shall include instructions on the operation of the
system. A contact telephone number in case of emergency whereby help can be obtained on a 24
hour basis. Specimen inspection, checking and maintenance documents shall be provided
detailing the work to be undertaken by an approved installer on an annual contract.
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10 Organisations and bodies

The following organisations can give general information on sprinkler systems, design and
installation of systems, components and approved installers.

British Automatic Fire Sprinkler Association Ltd
Richmond House

Broad Street

Ely

CB7 4AH

Tel 01353 659187

Fax 01353 666619

Email info@bafsa.org.uk

Website: www.bafsa.org.uk

BSI British Standards

389 Chiswick High Road
London

W4 4AL

Telephone: 020 8996 9001

Fax: 020 8996 7001

Email: cservices@bsi-global.com

National Fire Sprinkler Network
Website: www.nfsn.co.uk
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Copper Development Association
5 Grovelands Business Centre
Boundary Way

Hemel Hempstead

HP2 7TE

Website: www.cda.org.uk
Email: helpline@copperdev.co.uk
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