


DSPS — F. P. Engineering Consultants

Green Bay Office
Bob Jeske
Phone (920)492-5606
E-Mail bob.jeske(@wisconsin.gov

Waukesha Office
David Garces
Phone (262)521-5008

E-Mail david.garces@Wisconsin.gov

Richard St. Louis
Phone (262)521-5569

E-Mail richard.st.louis@wisconsin.gov

Madison Office
Thomas Frechette
Phone (608)261-0354
E-Mail thomas.frechette(@wisconsin.gov



mailto:bob.jeske@wisconsin.gov
mailto:david.garces@wisconsin.gov
mailto:richard.st.louis@wisconsin.gov
mailto:thomas.frechette@wisconsin.gov

Fire Protection Plans on Site

SPS 361.34(1) Requires fire
suppression and fire alarm
plans for projects involving
more than 20 sprinklers or fire
alarm detection and/or
notification devices to be

present at the job site and
made available to the AHJ.




W1 Administrative Code SPS

362.9003(5)(c)
As of July 1, 2014

Occupancy | Threshold Exceptions
R, Sprinklers | 13D for townhouses that comply with all of the following:
Townhouse | Required <3 stories in height.

Each dwelling unit within the townhouse is properly separated from
other dwelling units by at least 1-hour fire-resistive-rated separation

walls.*

*The separation wall can not include any plumbing equipment or mechanical equipment within does
not have to comply with the structural stability requirements of IBC section 706.2 and the horizontal

continuity requirements of IBC section 700.5.
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Fire Sprinkler System Testing




‘ Testing - Subjects Covered

= Applicable Codes &
Standards

= Types of Systems

= Underground Supply
Testing

= Aboveground System
Testing

= Documentation of Testing




‘ Design Standards

= 2007 Editions of NFPA 13, 13R, and 13D

| npa13R Ml NFPAID
Standard for the Standgrd fa: thse Installation of Standard ler the Installation of
. . rinkler Systems in Sprinkler Systems in
Installation of Spl‘ll’lk'él‘ Resident'i)al Occupgnstcies up to and One- and Two-Family Dwellings
Systems ’ Including Four Stories in Height and Manufactured Homes
2007 Edition :
|

2007 Edition m 2007 Edition m

NFPA




‘ Comparison of Standards

NFPA 13 NFPA13R | NFPA 13D
Extent of | Equipped Occupied Occupied
Protection | throughout Spaces Spaces
Scope All Low-rise One- and
occupancies | Residential two-family
dwellings
Sprinkler Density/area | 4-head design | 2-head
design concept design
Sprinklers | All type Residential Residential
only only
Duration 30 minutes 30 minutes 10 minutes
minimum
Advantage | Property/ Life safety/ | Life safety/
Life Safety tenability tenability




‘ Inspection, Testing and Maintenance

Standard

m SPS 314 references NFPA 1 —
2012 edition

= NFPA 1 - 2012 edition
references NFPA 25 — 2011
edition for the inspection,
testing and maintenance of
water based fire protection
systems.

NFPA 25 2011 edition

Standard for the Inspection,
Testing, and Maintenance of

Water-Based Fire
Protection Systems

0,

80
S




Fire Sprinkler System Testing

" Types of Systems
0 Wet System

0 Anti-Freeze System

0 Dry System
0 Pre-action System

0 Deluge System




'Wet Sprinkler Systems

= A system that employs
piping containing water
and connected to an
automatic supply so
that water discharges
immediately from
sprinklers opened by
heat from a fire.




 Wet Sprinkler Systems

Vane-type
waterflow
detector
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- connection
Check System water !ndi;:tlmgirype ;tz;oz
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‘ Waterflow Alarms

Paddle-type waterflow alarm indicators shall be installed in
wet systems only.




‘ Antifreeze Systems

Filling cup_

\\

NFPA 25 534 The freezing point ~ Wee(sseely =~
of solutions in antifreeze shall be

tested annually by measuring the
specific gravity with a hydrometer or
refractormeter and adjusting the

o
-
solution if necessary. See Tables O¢c
o
5.3 '4(3) & (b) : _ Heated area 5%
Fillcupor Zo
filling connection

Backflow preventer ?
with control valves
Water
supply—l 7 f Check valve p

Expansion
chamber

Heated area Unheated area

=

C

-

Unheated area

Drain valve




‘ Antifreeze TIAs

Require listed antifreeze solution for all new antifreeze
systems. Propylene glycol and glycerin are not permitted
for new systems.

At the moment there are no listed solutions.
Existing systems
0 <30% propylene glycol or <38% glycerin — may remain in place

o >40% propylene glycol or >50% glycerin — must be drained and
replaced or converted to dry

“Deterministic Risk Assessments’

By 2022 all traditional antifreeze systems will be replaced
with listed solutions or use other freeze-protection
methods.




Antifreeze TIAS (cont...

= Currently, the State does not adopt TIAs
= Not recommended as good practice

m Other Freeze-Protection Methods
0 Dry pipe system
0 Pre-action systems
0 Heat Trace

0 Insulation

m 2013 Edition of NFPA 13,13R, and 13D as well as 2014
Edition of NFPA 25 adopted TIA language




‘ Dry Pipe System

Includes automatic sprinklers
attached to a piping system
containing air or nitrogen under
pressure, the release of which
allows the water pressure to open
the dry pipe valve allowing water
to flow through the system and
out the open sprinklers.




‘ Dry Pipe Systems

®= Volume Limitation of =
750 gal (exceptions "
allowed)

= Pipes arranged to

«— From air supply

facilitate drainage

= Upright sprinkler heads

only (see exceptions)

= Can not be gridded

Water Air No
] Pressure  Pressure Pressure

m Valve located in a heated
area

i U




‘ Pre-action Systems

0 Sprinklers attached to a
piping system containing air
that may be under pressure,
with a supplemental

detection system installed in

the same areas as the

sprinklers.

0 Both the detection and the
sprinklers must be actuated

prior to the release of water.




Pre-action Operation (Electronic Detection)

= If a smoke or heat detector operates, or
a pull station 1s activated...

= The release panel will go into an alarm
condition.

= The release circuit will energize.

= This allows water to enter the sprinkler
piping.

= Water will be discharged only if a
sprinkler now opens.




‘ Single / Double Interlock Pre-action

= Single Interlock Preaction System

= Admits water into the sprinkler piping upon operation of
the detection system.

= Double Interlock Preaction System

= Requires operation of both the detection device and the
automatic sprinklers.




Dry System / Preaction System Air Compressor

The compressed air supply shall be from a source
available at all times and have a capacity of restoring

air pressure in the system within 30 minutes. (NFPA
13 Section 7.2.6.2)




‘ Dry / Preaction System Air
Maintenance Device

= Air normally travels through
a restricted orifice into the

kT
dry / preaction / deluge ﬂlﬁ—w
: 25

system.

0 This condition 1s required to ensure a !E l

the dry system valve will trip when a
sprinkler activates to fight a fire.

0 For returning the system to service, a
by-pass valve is utilized to more
quickly bring the system back to
operating pressure.




‘ Drains on Dry / Preaction Systems

Dry system
auxiliary

= When installing ensure drain
everything 1s pitched to drain

1in. (25 mm) valve

= If there are low points,
ensure there is a low point
: 2in.x12in. (50 305
dr ain. nig]pl)ef or ;gu(ivalg:wT " )

0 All low points shall be drained
annually, prior to the onset of
freezing weather.

| Dfum Drips muSt have upper j’—?’_—iﬂ 1in. (25 mm) valve

valve open and lower closed

1 in. (25 mm) nipple and cap or plug




‘ Deluge System

= A system employing open
sprinklers connected to the
water supply through a valve
that is opened by the
operation of the detection
system. When the valve
opens, water is discharged
immediately through all
sprinklers.




‘ Underground Flushing

Table 10.10.2.1.3 Flow Required to Produce a Velocity of
10 ft/sec (3 m/sec) in Pipes

»  Flushed @

Pipe Size Flow Rate
hydraulically n. _— N
7
calculated demand : i =5 =
8 203 1560 K905
10 254 2440 §235
= Flow necessary for a 12 305 3520 13323

[24: Table 10.10.2.1.3]

velocity of 10 ft/sec

. Maximum flow rate
available




‘ Underground Pressure Testing

= 200 pst for 2 hours or
= 50 pst above system working pressure
Whichever 1s greater

m See NFPA 13 10.10.2.2.4 for permitted

leakage 7




Aboveground Sprinkler Systems Pressure

Testing — All Types

= Hydrostatically tested (@ 200 psi for 2 hrs

= Modifications to 20 or fewer sprinklers tested at
system pressure

= Modifications such as relocating drops tested at
system pressure

= Open head deluge sprinkler systems to have heads
replaced with plugs and system tested.




‘ Tamper Switches

= Verification that the closure of a control valve on
the sprinkler system sends a trouble signal to the
fire alarm control panel




‘ Watertlow Alarms — Wet Systems

= Required on all systems having
more than 20 sprinklers.

= Flow of water from an opening
equaling a single sprinkler of the
smallest orifice on the system
shall, within 5 minutes, result in

an audible signal on premises.
Q IﬂSpCCtOfS test connection




Waterflow / Low Air Alarms — Dry /
Preaction / Deluge Systems

#1. Loss of air pressure
causes low air supervisory
signal

m  Pressure Actuated Switches #3. Water pressure in
(PS10) are designed for the alarm line activates
detection of a waterflow waterflow switch
condition — Alarm Signal ~

m 'The Supervisory Pressure : 3 P #2. Clapper of dry pipe valve
Actuated Switches(PS40) are -
designed primarily to detect an
increase and/or decrease from
normal system pressure in
automatic fire sprinkler
systems — Trouble Signal




‘ Dry / Preaction Sprinkler System Testing

= Systems less than 500 gallons or
less than 750 gallons with a quick
opening device are not required
to meet any specific water
delivery requirement.

= If not adhering to these
exceptions, water 1s required to
be discharged from the system
test connection in not motre than
60 seconds

= Alternate water delivery method
allowed per NFPA 13 7.2.3.6.




Air Pressure Test — Dry / Double
Interlock Preaction Sprinkler Systems

= An air pressure leakage test at 40 pst shall be
conducted for 24 hours. Any leakage that results in
a loss of pressure in excess of 1 72 psi for the 24
hours shall be corrected.

= During freezing temperatures, the initial hydrostatic
testing of the dry / double interlock preaction
systems can be delayed until freezing temperatures
subside.




‘ Main Drain Test

m Main Drain test

0 Conducted to verify water supply 1s consistent with hydraulic
calculations

0 Can indicate problems with underground piping system (i.e.: Leaks,
Partially closed underground valve, etc.)

Pressure gauge
Sprinkler
Angle riser
valve

Drain
pipe

=) Inspector’s

Yain. (6.4 mm)
test plug

Not less than 4 ft (1.22 m)
of exposed drain pipe in
warm room beyond

valve when pipe extends C>\/

through wall to outside




‘ Backflow Preventer Test

m  Both backflow and full forward flow tests are required to be conducted

= Full forward flow (equal to system demand) must be conducted through one of the
following:

0 Piped test connection,

0 Through sprinkler system main drain or,

0 FDC check valve shall be turned around in the pipe to
flow through the Fire Department Connection

o,
[,] % Double Check/DC Detector
N } Performance Test
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FAGILITY WFORMATION T
s 322 e
= fschure, Mgl . wenal . 5ze, and e sseembly e o the "ol vaies must nchaded on the comment ine of
Size Assemtly Type 0 0C__ 010G Defector
WAL TEST Valves and heck Val Systems
ey s A cagy of s comeseted st must b stiached t of hozsled ear T doble check vaive or dauble deector chec
Ciowd spe Gioeed vart
Ctewed Ollssiad
A P59, S #S0. : Minimum Requirements for Passing Test
ANALTEST
DcCiosed sgt. - O Gosed sgie - - -
o e S - ®  The fist check close bight. and have.
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Fire Sprinkler System Test Certiticate

= Aboveground / Underground Test Certificate
0 Copy of NFPA 25 to be

tr Materiai and for iping

Contractor’s Material and Test Certificate for Aboveground Piping

PROCEDURE
o
owners,and
contdar y
pocr werkmanshp. o iur
Propetyname T o
Accested
Address
Plans. Installation conforms to accepted plans. Oyes Oto
Equipment sed s approved QOves Oto
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'What Should Be Inspected?

m Water Supply

m Control Valves &
Other Valves

m Fire Department
Connection

= Alarm
= Piping & Sprinklers

= Inspector’s Test




 Water Supply

= One or More Required
per System

0 Municipal Water Main

0 Storage Reservoir
0 Pressure Tank

0 Gravity Tank




‘ Inspecting the Underground

= Cannot be Smaller than the Riser (Minimum 6” for
combined systems and when supplying hydrants)

= Must be Protected Against Freezing (Min 48” bury)

m Must be Flushed Before Connected to Above
Ground Piping

= Hydrants also required to be flushed and lubricated
= Must be Hydrostatically Tested




‘ Gauges

= Wet System: The pressure gauge should be located
on the system side of the backflow prevention

device.

® Dry System: The pressure above the dry valve
should be lower than the reading on the gauge
below the valve. Typically close to a 6:1 ratio.




Valves

m Control valves

0 Must be listed

0 Must be indicating type

= Backtlow prevention

o
D]
ER
> g
Aﬂb )
e 5
C.W.JS
Lo o
S & 0
omﬁ
A& 5
=

N

%
¥ =
S &

0 New systems: supervision

%//MJ ///%

)

by alarm system
0 Existing systems can have

a lock and chain

i




‘ Backflow Preventer

= Distance between the floor/platform f
and the lowest point of the assembly
18 inches minimum
0 212 inches and <7 feet L N

. T

= Distance between a ceiling or other
obstruction and the highest point of
the assembly

0 =218 inches

m  Distance between a wall or other T R 1
obstruction and the back of the 8 j , g ‘ *
assembly ¢
0 24 inches 12 inches minimum
84 inches maximum
m  Distance between a wall or other _— ,
obstruction and the front of the 8 ' ?
assembly

DOUBLE CHECK ASSEMBLY
0 > 24 inches INDOOR INSTALLATION




What’s Wrong with this Plan?!?




Fire Department Connections

= Location 1s acceptable to local

fire chief
m FDC is accessible

=  Mounting height 18”7 to 48”
above grade

= Caps 1n place to protect inlets

m  Where there is more than one

source of water supply, a check
valve shall be installed in each
connection.




‘ No Alarms Outside?




Alarms Outside Required

= IBC903.4.2 Alarms

= Approved audible devices shall be connected
to every automatic sprinkler system . Such
sprinkler waterflow alarm devices shall be
activated by waterflow equivalent to the flow
of a single sprinkler of the smallest orifice
size installed in the system. Alarm devices
shall be provided on the exterior of the
building in an approved location. Where
a fire alarm system is installed, actuation of
the automatic sprinkler system shall actuate
the building fire alarm system.




‘ Sprinkler System Monitoring

= IBC 901.6.1 Required | m ‘ ("M e
automatic sprinkler Ll
systems shall be
monitored by an
approved supervising

station.




‘ Sprinkler System Monitoring

m Per NFPA 72 — 2007 edition, sprinkler system

monitoring is considered a Supervising Station Fire
Alarm System.

0 A single pull station is required at a location acceptable to
the authority having jurisdiction.

0 If the area where the FACP is located is protected by the
sprinkler system, a smoke detector is not required to be

provided.




Sprinkler System Monitoring / Fire Alarm System
Communication Methods

= Cellular communication between the fire
alarm control panel and the supervising
station 1s acceptable when adhering the
NFPA 72 (2007) 8.6.4 (Alternate
Communication Method) and subject to
the following additional criteria:

o A DACT 1s not utilized with the @
alternate communication method (not
allowed per NFPA 72 (2007)
8.6.3.2.1.4(A)).

0 Documentation is provided to the AH]J
proving the cellular signal at the fire

alarm control panel location 1s of
adequate strength and reliability.




‘ Sprinklers

m Temperature of Sprinkler

= Type of Sprinkler

m Spacing of Sprinklers

= Obstructions around Sprinklers
= Physical Damage to Sprinklers
= Painting or Coating of Sprinkler

= Provide Extra Sprinklers




‘ Sprinklers

= Several thousand different sprinklers available
= Only new sprinklers allowed

= Specific application sprinklers used per listing
= Coatings or finishes must be factory applied

= Frame arms must be parallel to pipe

= Deflectors must be parallel to ceiling or deck

= Distance between deflector and storage
minimum 18 inches (exception)

= Area per sprinkler per NFPA 13 or listing




‘ Temperature of Sprinklers

1

Maximum | Temperature | Temperature
Ceiling Rating (°F) Classification
Temp. (°F)
100 135-170 Ordinary
150 175-225 Intermediate
225 250-300 High
300 325-375 Extra High
375 400-475 Very Extra High
475 500-575 Ultra High
625 650 Ultra High

* Residential Sprinklers * Quick Response Sprinklers 288°F

135°%F 155°F

_
X |

175°%F EI:II:I F

J60°F




‘ Temperature of Sprinklers - Solder Link

= Frame arms of sprinklers
color indicates temperature
0 Ordinary Temperature
Classification

m None

0 Intermediate Temperature
Classification
= White

0 High Temperature Classification
= Blue




Temperature ot Sprinklers

Table 8.3.2.5(a) Temperature Ratings of Sprinklers Based on Distance from Heat Sources

Intermediate Degree Rating

High Degree Rating

Type of Heat Condition Ordinary Degree Rating
(1) Heating ducts

(a) Above More than 2 ft 6 in.

{b} Side and below More than 1 ft 0 in.

{c) Dnffuser Any distance except as shown

under Intermediate Degree
Rating column

(2) Unit heater
{a) Horizontal discharge

{b) Vertical downward
discharge (for sprinklas
below wunit heater, see Figure

8§.3.25)

(3) Steam mains
{uncovered)
(a) Above More than 2 ft 6 in.
(b} Side and below More than 1 ft 0 in.
{c) Blowoffvalve More than 7 ft 0 in.

2 ft6 in. or less

1£t0 in. orless

Downward dischearge: Cylinder with
1 ft 0 in. radius from edge
extending 1 ft 0 in. below and
2 ft 6 In. above

Horizontal discharge: Semicylinder
with 2 ft 6 in. radius in
direction of flow extending 1 ft
0 1n. below and 2 ft 6 in. above

Discharge side: 7 ft 0 in. to 20 ft
0 in. radius pieshaped
cylinder (see Figure 8.3.2.5)
extending 7 ft 0 in. above and
92 ft 0 in. below heater; also 7 ft
0 in. radius cylinder more than
7 ft 0 in. above unit heater

7 ft 0 in. radius cylinder
extending upward from an
clevation 7 ft 0 in. above unit
heater

2 ft6 in. or less
1£ft0in. orless

7 ft 0 in. radius cylinder
extending 7 ft 0 in.
above and 2 1t 0 in.
below unit heater

7 £t 0 in. radius cylinder
extending from the top
of the unit heater to an
elevation 7 ft 0 in. above
unit heater

7 £t 0 1n. or less

For 51 units, 1 in.= 254 mm; 1 ft = 0.3043 m.




‘ Temperature of Sprinklers

m Unit Heater '

0 Horizontal Discharge

0 Vertical Discharge

High-
temperature
7 ft0in.—m

7°-0” radius from centerline of unit

Unit heater

heater — high temperature

[

30 degrees out from edge of heater
to 20’ away — intermediate

ternp crature

Airflow

l

Intermediate-temperature
zZone

7’-0 radius above heater to 7’-0”
above and 2’-0” below heater — high
temperature

7°-0” radius over 7°-0 above heater
— intermediate temperature

|
Slunits:1in.=254mm;1 ft=0.31 m.

11 ft 61%46in.




e

el EXTENDED COVERAGE RECESSED
. PENDENT EXTENDED COVERAGE
UPRIGHT PENDENT PENDENT

EXTENDED COVERAGE RECESSED

HORIZONTAL SIDEWALL EXTENDED COVERAGE
VERTICAL HORIZONTAL HORIZONTAL SIDEWALL

SIDEWALL SIDEWALL







‘ Quick Response Sprinklers

Required in Light Hazard Occupancies

Not Allowed in Extra Hazard Occupancies




'Residential Sprinklers

= For use in residential occupancies

s NFPA 13, 13R or 13D

Residential Semi-recessed

Horizontal Sidewall Residential Sidewall Semi-recessed

Residential Pendent




‘ Large Drop / ESFR Sprinklers

= Large Drop-
0 Used 1n high piled storage applications

m ESFR-

0 Often used in storage situations to avoid in rack sprinklers
0 Designed to minimize the impact of obstructions

0 Suppress rather than control




‘ In-Rack Sprinklers

m Standard head may be used
= Racks with multi-level sprinklers have water shields

m The water shield helps prevent cold solder of lower
level sprinklers




‘ Dry Sprinklers




‘ What’s Wrong with this Picture?!?




‘ Spacmg, Uprights and Pendents

Standard Spray
0 Minimum of 4 inches from wall
0 Minimum of 6 feet from other
sprinklers
= Extended Coverage
2 Minimum of 4 inches from wall
0 Minimum of 8 feet from other
sprinklers
= Maximum distance from wall - V2
max allowable

= Small Room Rule (Light Hazard
Only) - Max 9 feet off one wall if
room 800 sq ft or less




Hazards / Spacing
= Standard spray upright / pendent sprinklers

Table 8.6.2.2.1(a) Protection Areas and Maximum Spacing (Standard Spray Upright/Standard Spray Pendent) for Light Hazard

Construction Type

Protection Area

Spacing (maximum)

ft>

2

System Type m ft m
Noncombustible obstructed and Pipe schedule 200 18.6 15 4.6
unobstructed and combustible
unobstructed with members 3 ft
{0.91 m) or more on center
Noncombustible obstructed and Hydraulically 225 20.9 15 4.6
unobstructed and combustible calculated
unobstructed with members 3 ft
{0.91 m) or more on center
Combustible obstructed with members All 168 15.6 15 4.6
3 £t (0.91 m) or more on center
Combustible obstructed or All 130 12.1 15 4.6
unobstructed with members less than
3 £t (0.91 m) on center
Combustible concealed space under a All 120 11.1 15 4.6
pitched roof having combustible parallel to the parallel to the
wood joist or wood truss construction slope slope
with members less than 3 ft (0.91 m) 10 3.05
on center with slopes having a pitch perpendicular perpendicular

of4in 12 or greater

to the slope*

to the slope*

*Where the dimension perpendicular to the slope exceeds 8 ft {2.4 m), the minimum pressure shall be 20 psi {1.4 bar).




‘ Hazards / Spacing
= Standard spray upright / pendent sprinklers

Table 8.6.2.2.1(c) Protection Areas and Maximum Spacing
(Standard Spray Upright/Standard Spray Pendent) for Extra

Hazard
Protection Spacing
Area {maximum)
Table 8.6.2.2.1(b) Pl:otection Areas and Maximum Spacing Consrf‘;upztlon St Type B e £t it
(Standard Spray Upright/Standard Spray Pendent) for
Ordinary Hazard All Pipe schedule 90 84 12 ol
[In buildings
\ \ with storage
Protection Spacing bays 25 ft
Area {maximum) (7.6 m) wide,
Construction  System 12 ft6 in.
Type Type fi* m? ft m (3.8 m) shall
be permitted.]
All All 130 12.1 15 4.6 All Hydraulically 100 9.3 12 3.7
calculated
with density
=0.25

[In buildings
with storage bays
25 ft
(7.6 m) wide,
12 ft 6 in.
(3.8 m) shall
be permitted. ]

All Hydraulically 130 12.1 15 4.6
calculated
with density
<0.25




‘ Hazards / Spacing

= Extended coverage upright / pendent sprinklers

Table 8.8.2.1.2 Protection Areas and Maximum Spacing (Extended Coverage Upright and Pendent Spray Sprinklers)

Light Hazard Ordinary Hazard Extra Hazard High-Piled Storage
Protection Protection Protection Protection
Area Spacing Area Spacing Area Spacing Area Spacing
Construction Type (ft%) (ft) (ft%) (ft) (ft%) (1) (ft?) ft)
Unobstructed 400 20 400 20 - — _ _
324 18 324 18 B = " —
25h6 16 256 16 S = e _
— —_ 166 14 196 14 196 14
— —_ 144 12 144 15 144 15
Obstructed noncombustible 400 20 400 20 == — 2 -
{when specifically listed 294 18 324 18 - _ _ _
for such use) 256 16 256 16 - — S —
— = 196 14 196 14 196 14
— — 144 12 144 15 144 15
Obstructed combustible N/A N/A N/A N/A N/A N/A N/A N/A

For 81 units, 1 ft = 0.2048 my; 1 ft® = 0.0929 m*?,




‘ Obstructed Construction

= Obstructed Construction. Panel construction and other construction
where beams, trusses, or other members impede heat flow or water
distribution in a manner that materially affects the ability of sprinklers to
control or suppress a fire.

————aa gy




‘ Unobstructed Construction

»  Unobstructed Construction. Construction where beams, trusses, or other
members do not impede heat flow or water distribution in a manner that
materially affects the ability of sprinklers to control or suppress a fire.
Unobstructed construction has horizontal structural members that are not
solid, where the openings are at least 70 percent of the cross-section area and
the depth of the member does not exceed the least dimension of the
openings, or all construction types where the spacing of structural members
exceeds 71/2 ft. on center.




‘ Spacing; Uprights and Pendents

= Standard Spray — Unobstructed Construction

a

Deflectors 1”7 — 12” down from ceiling / roof deck

= Standard Spray — Obstructed Construction

a

Deflectors 1 — 6” below structural member up to 22” down from ceiling / roof

deck

Deflectors at or above structural members at 2 max distance of 22”” below the
ceiling/roof deck when adhering to obstruction rules of NFPA 13 8.6.5.1.2

Deflectors 1 — 12” down from ceiling / roof deck spaced in each bay

Deflectors 17 — 6” below structural member up to 22” down from joist channels
filled with material equivalent to web construction when each channel area does
not exceed 300 square feet

Deflectors at bottom of concrete tee construction spaced >3 ft to <72 ft on
center




‘ Spacing; Uprights and Pendents

= Extended Coverage — Unobstructed Construction

0 Deflectors 17 — 12” down from ceiling / roof deck

= Extended Coverage — Obstructed Construction

0 Deflectors 17- 6” below the structural members and a maximum distance
of 22 below the ceiling/roof deck.

0 Deflectors at or above structural members at a max distance of 22" below
the ceiling/roof deck when adhering to obstruction rules of NFPA 13
8.8.5.1.2

0 Deflectors 1”7 — 12” down from ceiling / roof deck spaced in each bay

0 Where listed for use under other ceiling construction features or for
different distances, they shall be installed per their listing.




‘ Spacing; Uprights and Pendents

m Obstructed Construction

<71t (2.3 m) or less —>»<—7'2ft (2.3 m) or less —>|

Ceiling or
roof deck

€—— 7% ft (2.3 m) or less ——>

Ceiling or
roof deck

UL LT G 0y L T gy

LLLA L L

-l >
r

Distance must
comply with
8.6.5.1.2

<
)

<—— 7%t (2.3 m) or less —><— 7%t (2.3 m) or less —>|

il Ceiling or roof deck

i 1in.to12in.
(25.4 mm to

—

305 mm) depth
permitted

v

Not to exceed

22 in. (559 mm)
1in.to 6 in. (25.4 mm to
152 mm) below member
4; Branch line
— Wood joist

Floor slab

’/{//////

G

10in.
(254 mm)

—>| |«2in. (51 m;)

<

.

§ L 6 in. (152 mm) maximum




Spacing; SC / EC Uprights and Pendents

Special condition 1in light and Applicable obstruction rules still
ordinary hazard occupancies required to be adhered to
with change in ceiling elevation

| Maximum
I w8

|
|
A _@_

A
w
r

I
5;1 X< 36in. (914 mm)
S = Maximum allowable distance

i i
Ma1>2n%um between sprinklers

-« Vertical plane treated as wall
for sprinkler spacing

X = 36in. (914 mm)
S = Maximum allowable distance
between sprinklers




'SC / EC Spacing; Sloped Ceilings

= 'The sprinklers shall be sloped with the pitch of the roof

0 Exception — sprinkler located directly at peak.

0 A sprinkler must be located within 3 ft. vertically of the peak.

(| s> s— |
o " o0 "o
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5
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Section

O—O0——0
f

Peak line | L
-o—o—o%—o—g—@

-O——O0——=0 % O é CH

= =

A

Measured on slope

Y

| /

31t (0.9 m)

5/\7/Jmax|mum

w;/\\%

Section
<s>es> |

Peakhne|
-o0—O0—Co—0
|

i Measured on slope ”

eck
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‘ Spacing; Highly Pitched Roofs

= The sprinkler at the peak
shall be provided with a
clearance of 4 feet to allow
the spray pattern to develop.

4 1t 0in.
(1.2 m)

minimum

Joist

=

%
/

NN




‘ Spacing; Attics

Sprinklers Under a Roof or Ceiling in Combustible Concealed Spaces of Wood Joist or
Wood Truss Construction with Members 3 ft. or Less on Center and a Slope Having a
Pitch of 4 in 12 or Greater.

0 Standard coverage sprinklers only.

0 Sprinkler at peak within 127 horizontally and vertically of the peak

0 Eaves sprinklers spaced 5 ft. from the intersection of the upper and lower chords / rafters

0 Special sprinklers installed in accordance with their listing

Paragraph 8.6.4.1.4.2

Row of sprinklers required within 12 in.
horizontally and between 1 in. and 12 in.

down from the boltom of the top chord member

1in.te 12 in,
e

Additional sprinklers spaced [
along slope as required
Paragraph 8.6.4.1.4.3
5 it minimum®* vx
=

Additicnal sprinklers spaced

7 \
I/
,"‘; along slope as required
k_

Paragraph 8.6.4.1.4.3
5 1t minimum®
&

Ceiling 1o space below

/

rad

Roof or ceiling combustible
concealed space

For Sl units, 1 in. = 25.4 mm; 1 ft = 0.3048 m.
“Note: The 5 ft minimum dimension is measured from the intersection of the upper and lower truss chords,
or the wood rafters and ceiling joists.




‘ Spacing; Horizontal Trusses Option #1

= Sprinklers spaced one-half
the distance between the

O b S truC tlo n S . Top chord Roof or floor deck
i (el / Kk
a0 Open trusses 20 in. or greater I [1 O ] i i
apart = i — I
b i b i L : & :
i 0| 0 e Owed O Lu
0 All truss members are not —
greater than 4 in. (nominal) in wRR — e
Width . <—Top chord —> N — Roof or floor deck
&

maximum




‘ Spacing; Horizontal Trusses Option #2

Roof or ceiling deck

= Sprinkler allowed to be located on £
centerline of truss J U“ oo

? ] -
0 Truss or chord not more than — ED e
8 in B |
:I I:I D/Bottom
0 Minimum 6” clearance to all pinmum . chord
Al— /—4—L— clearance for
memb crs sprinklers located

8in. (203 mm) on centerline of
maximum structural member

= Non-sloped truss space (21n 12 Elevation View
pitch or less) required to be
protected with sprinklers
spectfically listed for truss space
when depth of truss does not

le

<— Top chord —> L Roof or ceiling deck
l

|

A

CXCCCd 36 1n. <—Bottom chord —» /
Sprinkler positioned  Minimum 6 in. (152 mm)
in accordance with clearance for sprinklers located on
Three Times Rule centerline of structural member

Section A-A




‘ Spacing: Sidewalls
Standard Spray
0 Minimum of 4 inches from adjacent wall
0 Minimum of 6 feet from other sprinklers
2 Min 4” to max 6” from ceiling (6-12” or
12-18"where listed under noncombustible or

limited combustible ceiling)

Extended Coverage
0 Minimum of 4 inches from wall

0 No sprinklers shall be located within the maximum protection area of any
other sprinkler (cold solder).

3 Max of 6 inches from ceiling (6-12” or 12-18” where listed under
noncombustible or limited combustible ceiling)

Maximum distance from wall - ¥2 max allowable




‘ Spacing; Sidewalls

= Standard Coverage

0 AHOWCd Wlth smooth TABLE 8.7.2.2.1 Protection Areas and Maximum Spacing (Standard Sidewall Spray
Sprinkler)
horizontal flat ceilings only , ,
Light Hazard Ordinary Hazard
[ | Ordinafy Hazard Noncombustible Noncombustible
or or
2 10 ft. x 10 ft. maximum Limited- Limited-
. Combustible Combustible Combustible Combustible
spacmg Ceiling Finish ~ Ceiling Finish  Ceiling Finish  Ceiling Finish
[ | nght Hazaj_‘d Maximum distance 14 ft 14 ft 10 ft 10 ft
along the wall (S)
O 14 ft. x 14 ft. maxdimum Maximum room 12 ft 14 ft 10 ft 10 ft
. width (L)
Spacing Maximum protection 120 ft* 196 ft* 80 ft* 100 ft*

area

= Extended Coverage

For ST units, 1 ft = 0.3048 m; | {t* = 0.0929 m”.
0 Allowed with smooth
horizontal flat ceilings only
= Light and Ordinary Hazard
O Per listing (400 sq. ft. Max.)




'Dwelling Units - NFPA 13

= Sprinklers are not required in bathrooms not exceeding 55 sq ft including
the tub or shower area.

0 Walls / ceilings must be noncombustible or limited combustible to
act as 15 minute thermal barrier

0 Note: This includes walls behind tub / shower stall!

= Sprinklers are not required in closets in hotels and motels not exceeding
24 sq ft where least dimension does not exceed 3 ft.

= Sprinklers not required in closets in new apartments not exceeding 12 sq ft
where least dimension does not exceed 3 ft.

= Sprinklers are not required in closets existing apartments not exceeding 24
sq ft where least dimension does not exceed 3 ft.




' Combustible Concealed Spaces

Require sprinklers unless one of the exceptions listed

in NFPA 13 8.15.1.2




‘ Obstructions




‘ Obstructions — 4 Rule

= Sprinklers shall be installed
under fixed obstructions over 4
ft wide such

2 Ducts, decks, open grate
flooring, cutting tables, and
overhead doors.

= Sprinklers shall not be required
under obstructions that are not
fixed in place such as conference
tables.
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 Obstructions - Storage

The clearance between the deflector and the top of storage shall be 18 inches or
greatet.

Do the requirements of 8.6.6.1 apply to shelving against or installed on a wall?

Sprinklers installed near wall-mounted shelves or piled storage located against a wall
are not intended to be governed by the 18" requirement. The clear space beneath the

sprinkler is needed for the spray pattern to fully develop to allow proper wetting of the
floor and not the wall.




‘ Obstructions — Beam Rule

Max4ft(1.2m)>‘

AN rTffJ F I Frr.

Ceiling

V

—>< . >
<% Max Spacing | < %2 Max Spacing

< - >
< Max Spacing




‘ Obstructions — Standard Coverage Beam Rule

/4444404242244

Maximum Allowable Distance

Ceiling Distance from Sprinklers of Deflector Above Bottom
to Side of Obstruction (A) of Obstruction (in.) (B)
Less than 1 ft 0
v 1 ft to less than 1 ft 6 in, 2
1 ft 6 in. to less than 2 fi 3,
2 ft to less than 2 ft 6 in. 5',
B 2 ft 6 in. to less than 3 ft 7Y,
3 ft to less than 3 ft 6 in. 9,
Obstruction 3 t:l 6 in. to less lhi}l'l 4+ ft 12
4 ft to less than 4 ft 6 1n. 14
4 ft 6 in. to less than 5 ft 16',
5 ft to less than 5 ft 6 in. 18
A 5 ft 6 in. to less than 6 ft 20
% > 6 ft to less than 6 1t 6 in. 24
6 ft 6 in. to less than 7 ft 30
Elevation View 7 ft to less than 7 ft 6 in. 35

For SI units, 1 in. = 25.4 mm; 1 fi = 0.3048 m.
Note: For A and B, refer to Figure 8.6.5.1.2(a).




‘ Obstructions — Extended Coverage Beam Rule

7/////////////////////////////////////////////////////////’ TABLE 8.8.5.1.2 Position of Sprinklers to Avoid

Obstructions to Discharge (Extended Coverage Upright

C eiling and Pendent Spray Sprinklers)
Maximum Allowable Distance
Distance from Sprinklers of Deflector Above Bottom of
to Side of Obstruction (A) Obstruction (in.) (B)

Less than 1 ft 0
1 ft to less than 1 ft 6 in. 0
1 ft 6 in. to less than 2 ft 1
2 ft to less than 2 ft 6 in. 1
B 2 ft 6 in. to less than 3 ft 1
3 ft to less than 3 ft 6 in. 3
3 1t 6 in. to less than 4 ft 3
4 ft to less than 4 ft 6 in. 5
Obstruction 4 ft 6 in. to less than 5 ft 7
5 ftto less than 5 1 6 in. 7
5 ft 6 in. to less than 6 11 7
6 It to less than 6 11 6 in. 9
6 ft 6 in. to less than 7 11 11
7 ft to less than 7 f1 6 in. 14
A 7 ft 6 in. to less than 8 11 14
8 ft to less than 8 ft 6 in. 15
8 ft 6 in. to less than 9 ft 17
Elevation View 9 ft to less than 9 ft 6 in. 19
9 ft 6 in. to less than 10 ft 21

For Sl units, 1 in. =254 mm: 1 ft = 0.3048 m.
Note: For A and B, refer to Figure 8.8.5.1.2(a).




‘ Obstructions — Beam Rule




' Obstructions — Soffits SC / EC

/

A Y

/2222242224224

Obstruction

D

V

A

Wall

Y
A

Az(D-8in.)+ B
[A=(D-0.2m) + B]
where: D<30in. (0.8 m)

Elevation View

Y

Ceiling

Ceiling Top of sprinkler
deflector
Soffit i
\J J ¥
H ? Allowable
. ; deflector-to-
4 in. maximum ceiling distance
Wall —»

8 in. maximum




‘ Obstructions — 3x/4x Rule

Y sz

- Ceiling

"L‘
Sprinkler z Open web steel
. or wood truss

1|-.|

3
i

C
=N
Obstruction Z
3 A k.
I % o W
Cy
M
Plan View of Column Elevation View of Truss

Standard Coverage  Extended Coverage  Tor light and ordinary hazard
A 2 3Cor3D A =2 4Cor 4D occupancies, structural members

A = 241n. A = 36 1n. only shall be considered when
applying the requirements.




‘ Obstructions — Floor Mounted

m Light Hazard Occupancies Only v

- Canshing o sl
:l.li k
A a
TABLE 8.6.5.2.2 Suspended or Floor-Mounted ) . 4
Obstructions in Light Hazard Occupancies Only
(SSU/SSP)
Minimum Vertical Distance
Horizontal Distance (A) Below Deflector (in.) (B) L
g e e
6 in. or less 3 % Cadbrsg
More than 6 in. to 9 in. 4 ﬁf-::’] p
More than 9 in. to 12 in. 6 g A 0
More than 12 in. to 15 in. 8 § !
More than 15 in. to 18 in. 9' ?"',.E-‘% Ctmtruction
More than 18 in. to 24 in. 12Y, §
More than 24 in. to 30 in. 15, g@f
More than 30 in. 18 s;;f Wil
=
For SI units, 1 in. = 25.4 mm. ﬁ T
T

Note: For A and B, refer to Figure 8.6.5.2.2.




‘ Physical Damage

= Sprinklers free of corrosion

= Piping free of mechanical
damage

= No external loads on piping

Finishing
" Equipment

= Hangers not damaged or loose | o

and maintenance




‘ Head Guards

= NFPA 13 6.2.8 Sprinklers subject to mechanical
injury shall be protected with listed guards.




‘ Painted Sprinklers

= Sprinkler heads can only be factory painted.

= Ensure sprinklers are free of paint.

0 Replace when painted.

0 Ensure they are not still taped or covered




‘ Spare Sprinklers

System with less than 300
sprinklers, not fewer than 6.

System with 300 to 1000
sprinklers, not fewer than 12.

System with over 1000
sprinklers, not fewer than 24.

Special sprinkler wrenches

shall be provided.

A list of the sprinklers
installed at the facility shall be
included in the box.




‘ Sprinkler Replacement or Testing

= Sprinklers manufactured prior to 1920 shall be replaced

= Standard Response Sprinklers that are 50 years old shall be
replaced or tested.

0 Retested every 10 years

= Quick Response Sprinklers that are 20 years old shall be replaced
or tested.

0 Retested every 10 years

® Dry Sprinklers that are 10 years old shall be replaced or tested.

0 Retested every 10 years

= Sprinklers that are 75 years old shall be replaced or tested.

0 Retested every 5 years.




‘ Hangers

= Must be ferrous material unless specifically listed for FP

= Must support five times the weight of water filled pipe plus
250 lbs

= Cannot be used to support non system components

= Must conform to spacing requirements of NFPA 13
Chapter 9

= Span hangers must conform to NFPA 13
0 Table 9.1.1.6.1(a) & (b)

= Max distance between hangers per NFPA 13
0 Table 9.2.2.1(a)




‘ Hangers

= Generally look for one hanger for each piece of pipe

0 15-0” maximum or less depending on pipe materials
= Correct hangers for the application
= Max distance between hanger and end sprinkler
0 36 inches for 1 inch pipe
0 48 inches for 174 inch pipe
2 60 inches for 172 inch pipe

= Max length of unsupported armover

0 24 inches for steel pipe

0 12 inches for copper
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‘ Inspector’s Test Connection

m Location:

0 Wet system can be anywhere

0 Dry system must be most
distant branch line from DPV

m Connection must terminate in a
sprinkler of smallest orifice on
system

m Details as shown in NFPA 13
Figure A 8.17.4.2(a) and Figure
A8.17.4.3

m Terminates to outside or a drain

capable of handling flow




‘ Inspector’s Test Connection

= Method of Testing ses nots
Sprinkler System Alarms Pich

Branch line

m Found on branch line
usually at the most

remo t€ p Olnt. Test valve in readily

accessible location

= Flowing water through @Q

/Union

. L1

the test connection bl i o
. and install temporary i
ensures that water 1s connection i
: %

flowing through the ot tant ot
entire system, o

_.zl/_._

Note: To minimize condensation of water in the drop to the
test connection, provide a nipple-up off of the branch line.




‘ Questions?
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“You're not allowed to use
the sprinkler system to keep
your audience awake."




REMEMBER:

FIRE PROTECTION
SYSTEMS SAVE
LIVES!




