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investments, so it is becoming more critical to protect these operations. As

Consﬂuction of properties and businesses are becoming bigger and larger

such, it is essential to have in place adequately designed and correctly
installed fire protection systems. This means that, in the event of a fire, the risk of
losing the business entirely and loss of human lives, can be avoided.

Of cll the fire protection systerns avcilable,
the autornatic wet sprinkler systern is the rmost
widely used asitis cost effective and has proven
relickle. This article serves as reference matericl
on what fo leck oul for when evalualing
sprinkler systern.

DEFLECTOR

Different types of spiiniklay heads

Befere we begin andlysing <  sprinkler
sysfern drawing. it is essential to first identify
whal code, standard or lecal e is being
applied to its design. This is because, different
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codes have different recernmended guidelines
and it is important to deduce this first o avoid
complications. It is clso important to verify that
cll parties involved in designing the systern are
properly tradined or certified. This includes the
designer, plan reviewer, installation contractor,
maintenance company and any inspection
personnel. Other interested stakehclders (such
as investors, building operator or key tenant,
brokers, insurance company, efc.) should be
engaged for inpul as early as possible as they
may have certain predetermined industiial or
higher infernational standards to adhere te.

It is important tc select the sprinkler system
cccerding to the cccupancy of the building.
Cccupancy refers to the activities that take
place in the building: these can range from a
basic office to a chemical plant with hazardous
processes, Fvery cccupancy calegory has ifs
own recommended sprinkler demand. Once
the right demand is selected. the correct

Inspectors
Test
Connection =

s

Pendent
Sprinkler

/

_I_‘I_
Z0
T3
T
[

Branch Line r
Riser
/ Nipple
‘ 2
. Cross
*"“"_T Main
\ |
= Feed Main r Water
Flow
! Alarm
.| Device
Sprinkler Riser t
- / ‘ 1

Sechion view of a fypical wet lype automatic sprinklfer system arrangement (source. Atip Awww baylinelinre. com)




sprinkler type needs to be selected. These features include the sprinkler
orifice size (K factorn), response time index (RTl) rating, rated temperature and
orientation (pendant, upright orside wall). The pipes, valves and fittings selected
should also conform to the codes used. Other considerations could also be
aesthetic (for instance, an interior designer may prefer concealed sprinklers),
corrosion protection (wax coated sprinklers in waste water treatment plant),
environment condition (dry pendant sprinkler to cold store rooms) or increased
safety function (deluge sprinkler system to LPG tanks).

Once the demand and sprinkler type have been determined, the sprinkler
drawings can then be produced. These include both on-scale plan and
sectional view drawing. The main items to look out for in these drawings are as
follows:

a) Design criteria should be stated on the drawings: The occupancy, design
standard, sprinkler density, area of coverage, sprinkler type, etfc. should be
stated on the drawing. This serves as the basis for design verification as well
as future reference when the drawings become as-built. Ideally, a summary
of the sprinkler hydraulics should be tabulated on the drawings.

b) Sprinkler head linear and area spacing. Every sprinkler head has its own
effective coverage area and the sprinkler spacing ensures that all areas on
the protected floor will be covered by water discharged from the sprinkler
heads in an event of a fire. For example, this can be as wide as 36.0sgq. m
for extended coverage sprinklers in light occupancies down to just 2.0sq. m
maximum allowable for storage sprinklers.
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Traditional Upright Modern Upright Standard Pendant Early Suppression
Sprays up - wels celiing first  Sprays up, but water falis radially down  Sprays down, water falis down Fasl Response
* 2 Similar to Standard pendant
bul mos! water is localized

directly below - used where
fire source grows quickly

Different types of sprinkfer heads

c) Verttical distance of sprinkler heads from the ceiling. A fire creates heat
and the heat plume rises to the ceiling. Sprinkler heads operate when the
thermal sensing element breaks at a given tfemperature. When the sprinkler
head is installed within the fire plume, the effectivensss of the heads to
operate quickly increases.

Ceiling Jet

Heat spread of a fire towards the ceiling (source: National Institute of Standards and Technology)
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d)

f

Any obstruction to the sprinkler head discharge pattern.
Even though the horizontal spacing of sprinkler heads
is within the recommendsd range, at fimes there may
be elements (building members, ducts, cable conduits,
lighting, etc.) within the sprinkler discharge pattern area
which may affect the efficiency of water distribution and
hence floor wetting. In such cases, additional sprinkler
heads may need 1o be installed under these elements. A
celing coordination layout drawing will be able to assist
in determining if such obstructions exist.

Sprinkler pipe hanger spacing. When the sprinkler pipes
are filled with water, they are subjected to added weight.
The design standards usually give the recommended
spacing for sprinkler pipe hangers, based on the pipe
material and size. This hanger should be considered as
a system, meaning the pipe hanger assembly (sfruts,
rods, brackets, straps, etc.) and the structural member
attachment (concrete anchor, beam clamp, stc.)

Seismic bracing (where applicable). Several regions in
Malaysia are being recognised as earthquake prone.
A seismic bracing system provides both rigidity and
flexibility to the sprinkler piping, to avold pipe swaying
and breakage during an earthquake. This needs tc be
evaluated in the drawings as well.

9

h)

Lateral and longitudinal sprinkier pipe seismic bracing
(source:fttp: www. naffcoflow.com)

Valve location. Automatic sprinkler systems utilise water
to extinguish a fire. For water control purpose, valves
are usually installed into the system. It Is important fo
identify the location of all these control valves. The
valves include the main sprinkler header (riser) and any
ceiling level isolation valve, Where valves are provided,
they should be installed in easy accessible locations.
As a rule of thumb, valves should be within the 1.0 to
1.8 metres high for easy operation. They should be no
more than 2.1 metres high and definitely not above
concedled spaces, such as above ceiling.

Sprinkler flow switch (water flow detection device)
location. Cnce a sprinkler head coperates, the water flow
in tThe pipes needs to be detected. A flow switch in the
system will pick up the flow and sends a signal 1o the fire
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alarm panel. The fire departrment will then e notified, For
quick detection, it is recommended that the flow switch
e installed just downstrearn of the eveary sprinklar header
valve,

iy Correct installation of Inspectors Test Connectlions
(ITCs). To ensure the sprinkler flow switch functions well, it
needs 1o be tested. However, it is not practical 1o break
a sprinkler head during each test. An ITC is normally
tapped from the furthest branch ling of the sprinkler
system. A sprinkler head of similar type is then installed af
the end of the pipe. This test point sprinkler head should
be open and controlled by a valve. When this ITC valve
is opened, It simulatas one sprinkler head operating at
the most remote point (worst case scenario), and the
fime taken for the flow switch to detect water flow and
to send g signal 1o the fire alarm panel. is measured.
Current standard calls for an alarm within @0 seconds.

iy Crossmain flushing connections. During the
commissioning of thea sprinklar system. it isrecommendead
to flush the pipes with water fo remave all debris from
pipe welding. threading works or infiltrated when left
on the floor. To facilitate this test, crossmain flushing
connactions should be installed af the end of each
crossnain af the loweast point,

k) Watersupply. All sprinkler systerns need a watsar source.
This usually comprises a purnp and tank. A tank should
contain the reguired water dernand for the expected
fire duration. This can be one hour for light occupancy
{like an office) to several hours for high challenge fires
{such as rublber tyre storage). As the pump is the heart
of tha system. it should be reliable and sized 1o provide
the needed flow and prassure of the highast sprinklar
demand. An internafionally recognised purmp would
be the best bet, such as FM Approved. LPC, VdSs, UL
Listed pump.

Once the sprinkler drawings are produced. g head-by-
head hydraulic calculation neseds fo be performed.
This is to ensure that the water supply is able o supply
adegquate water, based on the resultart flow and
pressure of the hydraulic calculation. The drawings and
hydraulic calculation are then submitted for approval by a
profassional enginesr and the authorities. Today, of coursa,
there are various computer soffware available to do the
calculations. BUt a designer should still be aware of the
above, as proper input is crucial for the software to crunch
Qut the desired results.

Installation works should begin only affer all drawings
and calculations have been reviewed and approved, and
the sprinkler systern components properly selected and
approved. As every opeardation is crucial, it is important that
afacility has adequate fire protection, to mitigate large fire
losses. Or slss, there may be financial penalties for having
arimproper o inadeguate sprinkler installation. In the worst
case, the pramise could even be denied a building permit
by the authorities. An investrnent doneg right initially rmay
gliminate the need to spend alot more in the futurs. Bl
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