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Precautions for Residential Fire Sprinklers
Installed in Warm Climates

By James Langhorne, FPE

s residential fire sprinklers gain more acceptance as a
Aminimum life-safety standard, more states and munici-
palities are following the lead of the /RC model building
code in requiring them in all new homes. Early adopters include
areas in the desert southwest, such
as parts of Arizona and Nevada, as
well as California, which imple-
mented a statewide requirement in
2012. To ensure the proper func-
tion of sprinkler systems in hot
climates, adherence to both code
requirements and common sense
best practices are vital. It is crucial that all parties involved in
the manufacture, distribution, installation, and inspection of
fire sprinklers understand the effect that exposure to excessive
ambient heat can have on sprinkler system performance.

Residential fire sprinklers are, by design, heat sensitive. They
are engineered to operate within a relatively narrow temperature
range, such that they activate quickly in an incipient fire to
control heat and smoke, thus providing a tenable environment
for occupants to escape. If a residential sprinkler is exposed to
excessive ambient heat,
there s an elevated risk
of a non-fire related ac-
tivation. To reduce this
risk extra care must be
taken to protect all com-
ponents of the system,
particularly the sprink-
lers and water-filled pip-
ing network, from expo-
sure to the temperature
extremes. The NFPA 13,
13R, and 13D installation
standards provide guid-
ance for these situations.
Strictly adhering to these
requirements and follow-
ing certain best practices
will help to minimize the potential negative impacts of high-
heat environments on residential sprinkler systems.

First, keep sprinklers in a cool, dry place. Avoid direct ex-
posure to sunlight and do not store in confined areas subject to
high heat. Specifically, ordinary temperature-rated sprinklers,
which are defined by NFPA as having an operating temperature
between 135°F and 170°F, must be protected from any expo-
sure to greater than 100°F.! For example, on a hot day, storing
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“The heat absorbed by the sprinkler water
through improperly insulated pipe can then
transfer through the sprinkler components

to the releasing mechanism.”

Exposed Piping: Sprinkler system piping should not
be left exposed in unconditioned attic spaces.

sprinklers outside at a job site or in an unconditioned vehicle
are common situations where exposure above 100°F is likely.
In these situations, the fusible link operating element of an
ordinary temperature-rated sprinkler can be damaged at these
excessive temperatures. While a
weakened sprinkler may not fail
immediately, it could potentially
operate at an undetermined point
in the future in the absence of
a fire. This activation could be
triggered by a spike in system
pressure, for example, or by the
progressive weakening of the sprinkler’s operating element
from continued exposures to high ambient heat.

Second, intermediate temperature-rated sprinklers must
always be used if exposure to high ambient heat is possible. In
fact, NFPA standards require that intermediate temperature-
rated sprinklers be installed where maximum ambient ceiling
temperatures are between 101°F and 150°F.? Intermediate
temperature-rated sprinklers, which have an operating tem-
perature range between 175°F and 225°F, are also allowed by
NFPA standards even
when maximum ambient
temperatures are below
100°F3, which means
selecting them for use in
any warm environment
is a good practice to fol-
low.

Third, if outside ambi-
ent temperatures are ex-
pected to be above 100°F,
then ordinary temper-
ature-rated sprinklers
should not be installed
until the protected space
is conditioned. While
these situations may re-
quire a return trip to the
job site by the installing contractor, any sprinklers that are
exposed to high ambient heat (i.e., greater than 100°F) during
rough-in of sprinkler piping are, in effect, installed in violation
of NFPA standards.

Fourth, it is vital to ensure that proper insulation practices are
followed in order to shield the entire sprinkler system from ex-
cessive attic heat. Attics can reach temperatures of 150 to 160°F
during a summer day, although outside air temperatures are only
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95 to 97°F.* When not proper-
ly insulated, the high ambient
heat in attics and other uncon-
ditioned void spaces heats up
the entire system, including
the sprinklers and the water-

installing sprinkler contrac-
N tor should strongly consider
’ providing specific direction
to the builder, within the con-
tract documents, for proper
insulation of sprinkler piping.

filled pipe. The heat absorbed
by the sprinkler water through
improperly insulated pipe PIPING [

With proactive communica-
tion, and adherence to code
requirements and common

can then transfer through the

sense best practices, the in-

sprinkler components to the

stallers, builders, and home-
owners can have a greater

releasing mechanism. Heat
can also be transferred from
the unconditioned space to the
link assembly via gaps in, or
the lack of, proper insulation,
which further exacerbates the issue. In addition to the direct
effect of exposure of the fusible link to high temperatures, the
elevated temperature of water in the piping also causes system
pressures to increase significantly. For the above reasons, it
is imperative that system piping is properly tented and fully
insulated in all unconditioned attic spaces.

Finally, a relatively inexpensive best practice is the installa-
tion of a UL Listed pressure relief valve. The volumes of water
held within residential sprinkler water systems are relatively
small and the system pressures, in the absence of a pressure
relief valve, are “trapped” by the check valve. As a result, ther-
mal expansion of water in system piping, due to exposure to
high attic heat, can cause a significant rise in pressures within
the system, which is well above the maximum pressure rating
of 175 psi for residential sprinklers. A simple and inexpensive
pressure relief valve will effectively and automatically limit the
risk of over-pressurization of the system.

Whenever installing sprinklers in hot climates, it is critical
that sprinkler contractors coordinate their work with the home
buildér to ensure that sprinkler system piping is insulated
properly and precautions are taken to ensure sprinklers are
not exposed to excessive temperatures during installation. The

Tented Insulation: Sprinklers and piping should be
properly and fully insulated to avoid excessive
system pressures and temperatures.

sense of confidence that their
residential sprinkler systems
will perform as designed.

! NFPA 13 Standard for the Installation of Sprinkler Systems (2013 edition),
Table 6.2.5.1

2 NFPA 13D Standard for the Installation of Sprinkler Systems in One- and
Two-Family Dwellings (2013 edition), Section 7.5.6.2

3 NFPA 13D Standard for the Installation of Sprinkler Systems in One- and
Two-Family Dwellings (2013 edition), Section 7.5.6.1

* B. R. Stewart Agricultural Engineer-Environmental Control ~ Agricultural
Extension Service ~ Texas A&M University, 1995
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PACKAGED RESIDENTIAL FIRE PUMPS

HDR
Heavy Duty Residential

LSF
Residential Booster Pumps

Systems

uLv
NFPA13R/20 Compliant

10 Models Available 50 - 150 GPM Capacities 50 - 250 GPM Capacities 350 & 450 Gallon Capacities
Up To 170 GPM & 118 PSI Residential Controller Residential or Limited Service Controller = 4 Pumps Available
Electronic Control System UL Listed Valves UL Listed Valves, Pump & Motor Built-in Riser/Discharge Manifold
Versatile, Compact, Reliable Short Lead Times Jockey Pump Available NFPA13D 2013 Compliant
FOR MORE INFORMATION GO TO WWW.TALCOFIRE.COM ORCALL (800) 878-8055

HOME HYDRAN T Texexmssse:
Residential Packaged Pump & Tank
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