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Sprinkler System Components
and Design Concepts
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Sprinkler System Types

Four sprinkler system types
u Wet

u Dry

i Deluge

i Pre action
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Types of Automatic Sprinkler
Systems

Wet-Pipe Sprinkler System Components
\ Test Connection
Closed Sprinkler

=
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Manua! Valve Wet-Pipe Valve
A
System Drain
Water Supply ———»
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Types of Automatic Sprinkler
Systems

Dry-Pipe Sprinkler System Components
_~Closed Sprinkler

Isolation Valve

Alarm

~Dry-Pi Valve
Manual Valve A
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Types of Automatic Sprinkler
Systems

Preaction Sprinkler System Components
e Closed Sprinkler
o
Electric Detectors
Firo Alarm Check Automatic Sprinklers
Bell / Valve
Y
~ Low Air Pressure
’ Alarm Switch an
Solenoid Valve - ! 2
normally closed \1 up0
2 System
R : AR 4" Drain
Electric 1] .
Releasing Electric
Panel Manual Control mm Waler Pressure
Statons Bl Atmospheric Pressure
/ B8 Air Pressure
Manual Valve
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Types of Automatic Sprinkler
Systems

Deluge Sprinkler System Components
_~Open Sprinkler

(B

Electric Detectors

5 E iy Jf

Automatic Sprinklers
Fire

I

Delu j Water
Vat\?: ’ " P;c‘:sure
Releasing ) -
Panel Electric Switch
Manual Control
Stations ) Water Pressure

Manual Valy
o B Atmospheric Pressure
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Concepts of Sprinkler
Design
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Definitions

i Sprinkler Design Density

U Water discharged by sprinkler heads (gals), over a
prescribed area (ft?), during a specific period of time (min.)

U Typical densities range from .10 to .60 gpm/ft?
i Sprinkler Design Area

U Large area over which the sprinkler design density is to be
maintained

U Examples 1 1000 to 5000 sq. ft.
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Example of
sprinkler system
designed to
provide a
.25/3000 design

Sprinkler ris

en
®



Sprinkler Spacing

/branchline .
o1, o o o o 0 o
15 x 15 =225 sq. ft. 10 x 10 = 100 sq. ft.

U Closer spacing provides heavier water discharge
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Design Area (ft?)

NFPA 13 - Figure 11.2.3.1.1.
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Occupancy Classification

Light Hazard Occupancies

Occupancies or portions of other occupancies
where the quantity and/or combustibility of
contents Is low and fires with relatively low rates
of heat release are expected

Offers least challenge to sprinkler systems
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Ordinary Hazard (group 1)

Occupancies or portions of other occupancies
where combustibility is low, quantity of
combustibles Is moderate, stockpiles of
combustibles do not exceed 2.4m (8ft), and fires
with moderate rates of heat release are expected
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Ordinary Hazard (group 2)

Occupancies or portions of other occupancies
where quantity and combustibility of contents Is
moderate, stockpiles do not exceed 3.6m (12ft),
and fires with moderate rate of heat release are
expected
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Extra Hazard Occupancies

Quantity and combustibility of contents is very
high, and flammable and combustible liquids,
dust, lint, or other materials are present
iIntroducing the probability of rapidly developing
fires with high rates of heat release
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Extra Hazard (group 1)

Occupancies include those in which hydraulic
machinery or systems with flammable or
combustible hydraulic fluids under pressure are
present.

Rupture and leaks In piping or fittings have
resulted in fine spray discharge of such liquids,
and intense fires result
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Extra Hazard (group 2)

Occupancies contain more than small amounts of
flammable and combustible liquids, usually In
open systems where rapid evaporation can occur
when subjected to high temperatures

Also applies when ceiling sprinklers are
obstructed by occupancy conditions, not
structural conditions, and water discharged by
sprinklers may not reach burning material
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Inspection, Testing and
Maintenance Requirements

NFPA 25 2011 edition

Standard for the Inspection,
Testing, and Maintenance of

Water-Based Fire
Protection Systems

3,
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Ontario Fire Code

Division B Sentence 6.5.1.(2):

Compliance with the inspection,
testing and maintenance provisions of FaR&(l - &
NFPA 25, satisfies the requirements of [T
OFC Subsections 6.5.4., to 6.5.6.

NFPA 251 2011 Edition
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Maintenance Requirements

National Fire Code:

U Waterbased fire protection systems shall be
Inspected, tested and maintained in conformancg
with NFPA 25
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Maintenance Requirements

Telophone: A—e  F2x. TEE—

R

FIRE ALARM SYSTEM(S):

T

25

SPRINKLER SYSTEM(S):

G

FIRE HYDRANT(S):

TR

STANDPIPE SYSTEM(S):

EMERGENCY LIGHTING SYSTEM(S):

FIRE EXTINGUISHERS AND HOSES:

OTHER SPECIAL HAZARD SYSTEMS:

This Inspection Was Carried Oul On

The Sysiem Should Be Re-inspactad On Or Before
February 20, 2007

Issued:

In accordance wilh (he conditions on (he reverse

May 2017

FIRE & SAFETY
MAINTENANCE

Teiephon: GEENEN

Fire Protection Inspection Certificate

SRR Rctirement Residence
AN, O:/ville

This certifies (hat the system(s) indicated beiow have been inspested and tesled in accordance wilh lhe applicable code(s) indicated:

O.F.C. Section 6.3, U.L.C. Standard, and as per our inspeclion repart.
N.F.PA 25 OF.C. 965 and as per owt inspection report

NF.P.A. 291 and N.F.P A 20 and as per our inspection report.
N.FPA. 14A and N.F P A.20 and as per our inspection report.
0B.C.32.7 and 0.F.C.27.3. and as per inspection report.

N.F.PA. 10 and O.F.C. and as per aur inspection report

g LOG BOOK

November 2007

Inspecied )

CFAA# JE—
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Records

i 2 years after being prepared

i Most recent & immediately
preceding record

i Initial test report for systems
Installed after November 21, 2007
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Drains

i Must be sized
and installed to
accept the full
flow
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Main Drain (27) Flow Test

u OFC
U Annually 6.5.5.5.
U Any time control valve has be@perated 6.5.5.6.

May 2017 OMFPOA Symposium 25



VR

Equg,-

i‘lb 133303

‘A 4

OMF OAR "‘ﬂl" qumg

v30ue Ut ‘P-




Wiy, "
OMFPOA Sympqgi-urr/




100
RAISLER CORPORATION

75 NEW YORK, N.Y.

WATER

LISTED
5

May 2017
: OMFPOASYMpOSHILE ¥/
U| 3 FIRE PROTECTION <
— A

rrrrrrr



:_SPRINKLERS LTD.

CONTRACTOR'S MATERIAL & TEST CERTIFICATE FOR ABOVEG ROUND P IPING

PROCEDURE

‘and

Upon complenon of work inspection and. tests shall. be-made bv the 5.
All.defects shall be corrected and system left in semcc before contractor's personne} finally leave the job..

A certificate shall be filled out and sugned

d Ey an ownef% representative.

hy both representatives. Copies shall be prepared for ap|

in no way pre;ud:cs any claim against contramor for faulty material, povr workrnanshup,

“ s the owner'’s g
or failure to comply with approvil au!horitv's oriocal 3
PROPERTY NAME R - DATE
N - July} 2003
- PROPERTY ADDRESS T
C gﬁad " Oakvelle, Ontario’ ) [
d by A Authority(’s) Names !
11)[ of Qakvﬂ]e Fire Dept
Address
PLANS®| 125 Randal 'St Oakville; Ontario: o .
I installati forms to dplans - ~-Yes {X:n0 3 - [ I no, explaih deviations
| Equipment tised is approved T ves CKno O e :
Has person in charge of fire equipment been - . If no, explain
instructed as to location. of control valves and, . L
of this new equi
INSTRUC- ves X no O .
Tions | Heve copies of appropriate instructions and If no, explain
care and maintenance charts and NFPA 13A . -
been left on premises?
. . . YEs (X'no.O
LOCATION Supplies Bldgs. .
OFSYSTEM| - COMPARTMENT "B" . Ground Floor -
. - . YEAROF ; TEMPERATURE
MAKE MODEL MANUFACTURE | ORIFICE SIZE QUANTITY M EATNG:
] CENTRAL Upright QR 2002 " .67 155°F
sermkeers| CENTRAL Semi~Rec QR | 2002 3" 207 | _1559F
CENTRAL Sidewall QR 2002. 3" 1 _212°F
PIPE AND Pipe conforms to Standard - YES & 'NO D I no, explain
Eitti : 2 .
FITTINGS ittings cmfo@ to_._A.N.S_I_Standard YES NO D
B ALARM DEVICE MAXIMW TIME TO OPERATE THROUGHT%TPIPE
. A;AHM TYPE - " “MAKE . " MODEL - % ¢ MIN. . (SEC;
VALVE "Swi N “F
OR FLOW Flow_Switch POTTER -. [ 'VSR v 4, O
INDICATOR
. . DAY VALVE T . Q.0.D0. -
MAKE | MODEL | SERIALNO. MAKE | MODEL :: NO.
TIME TO TRIP WATER AR TRIP POINT IE WATER ALARM
THRU TEST PIPE PRESSURE PRESSURE REACHED OPERATED
DRY PIPE B - ~ Essul AR pREsuRe | D PROPERLY _
. s (=] [=]
OPERATING Without] - MIN. FEC. YES NO
TEST Q.0.D.
With
Q.0.D.
If no, explain

LCED (H.O.Y10°A. 08/84° .~

Operation " pneumaTic (O ; eLecTaic 0 HYDRAULIC (J
Piping supervised ) ves(J no O I Detecting media supervised /Brlj NO a
Does valve operate from the manual trip and/or remote control stations? ves 0. ~no O
DELUGE & "
Is there an accessible facility in each W
PREACTION| ¢jreqit for testing? - ves [J nNO
VALVES ; gg.asendﬁ |RCUIT OPERATE| _ DOES EACH CIRCUIT MAXIMUM TIME 7O~
MAKE MOD: UPERVISION LOSS ALARM | OPERATE VALVE RELEASE OPERATE RELEASE
. . VES NG YES NO MIN. SEC.

HYDROSTATIC: Hydrostatic tests shall be made at not less than 200 psi (13.8 bars) for two hours or 50 psi (3.4 bars) above
static pressure in excess of 150 psi {10.3 bars) for wo-hours, Differential dry-pipe valve clappers shall be left open during test
to prevent damage. All aboveground piping leakage shall be stopped.

FLUSHING: Flow the required rate until water is clear as indicated by no coliection of foreign material in burlap bags at outlets

TEST
such as hydrants and blow-offs. Flush at flows not less than 400 gpm (1514 L/min) for 4-inch pipe, 600 gpm (2271 L/min) for

DESCRIP- | sinch pipe, 750 gpm (2839 L/min) for 6-inch pipe, 1000 gom (3785. Limin) for 8-inch pipe, 1500 gom (5678 Lfmin) for 10-inch
TION | pipe and 2000 gpm (7570 L/min) for 12-inch pipe. When supply cannot produce stipulated flow rates, obtain maximum available.
PNEUMATIC: Establish 40 psi (2.7 bars) air pressure and measure drop which shall not exceed 1% psi (0.1 bars) in 24 hours.
Test pressure tanks at normal water level and air pressure and measure air pressure drop whrch shall not exceed 1% psi (0.1 bars)
in 24 hours.
All piping hydrostatically tested at _ZMPSI fur; 2 HRS | if no, state reason
Dry piping preumatically tested yesOd no O
Equipmerit operates properly. ves J Nno[J
DRAIN | Reading of gage located near water supply test pipe: | Residual pressure with valve in test pipe opi
TESTS TEST | Static Pressure U] -
. Underground mains and lead-in connections to system risers flushed befors on made to sprinkler piping.
Verified by copy of the *’Underground” Explain
Form . Yes 0 no .
Flushed by installer of Underground
sprinkler piping yYesdJ no O

BLANK | Number used ions
TESTING
GASKETS 1

Number removed

Welded piping  ~ R YES m’ No O {f yes, explain

Do you certify as the sprinkler contractor that welding procedures comply with the requirements of at

least- AWS D10.9, level AR-3 or equivalent Canadian Standard? YES ~noJ
WELDING | Do you certify that the welding was performed by welders qualified in compliance with the requirements :
of at least AWS D10.9, level AR-3 or equivalent Canadian Standard? YES No O
Do you certify. that welding was carried out in compliance with a documented ﬁualiw control procedure
to insure that all discs are retrieved, that- openings in piping are smooth, thatslag and other weldlng resi-
due are removed, and that the internal diameters of giping are not penetrated? YES o O
HYDRAULIC| Nameplate provided YES m/No a If no, explain
DATA
NAMEPLATE t
Date left in service with all control valves open:
REMARKS
SIGNATURES
NAME OF SPRINKLER CONTRACTOR

TESTS WITNESSED 8Y

ot onwsee i 5 Jo,

FOR PROPERTY OANER (S\GNED)
FOR SPRINKLER o)il

Additional explanation/and notes:

TITLE =~ . DATE
FITTER -/9{ 03




i il | i L i S 1 1

HYDROSTATIC: Hydrostatic tests shall be made at not less than 200 psi (13.8 bars) for two hours or 50 psi {3.4 bars) above
static pressure in excess of 150 psi (10.3 bars) for two-hours, Differential dry-pipe valve clappers shall be left open during test
. to prevent damage. All aboveground piping leakage shall be stopped.

' FLUSHING: Flow the required rate until water is clear as indicated by no coflection of foreign materia! in burlap bags at outlets

TEST
such as hydrants and blow-offs. Flush at flows not less than 400 gpm {1514 L/min) for 4-inch pipe, 600 gpm {2271 L/min) for
'DES.C.R"T' 5-inch pipe, 750 gpm (2839 L/min) for 6-inch pipe, 1000 gpm {3785.L/min) for 8-inch pipe, 1500 gpm (5678 L/min) for 10-inch
- TION pipe and 2000 gpm {7570 L/min)} for 12-mch pipe. When supply cannot produce stipulated flow rates, obtam maximum available,
PNEUMATIC: Establish 40 psi (2.7 bars) air pressure and measure drop which shall not exceed I‘A psi (0.1 bars) in 24 hours. '
Test pressure tanks at normal water level and air pressure and measure air pressure drop whnch shall not exceed Wx psi (0.1 bars)
{ in24hours. _ : :
Ali piping hydrostatically tested at _Zﬂ_UPSI for__Z_HRS If no, state reason )
Dry plpm_g pneumatically testgd - yes[J no J _ o _
Equipmerit operates properly. - vyes[O Nno [ S - L
7 DRAIN | Reading of gage located near water supply test pipe: | Residual pressure with valve in test pipe open wid
~ TEST | Static Pressure —_—— Pl e PSI
TESTS
-+ Underground mains and lead-in connactlons to system risers flushed befors on madae to sprinkler piping.
Venfued by copy of the "Underground" , : Explain '
Form - Yes[] No ‘ .
Flushed by installer of Underground
sprinkler piping yes [0 no 3. o o
'BLANK | Number used Tons A ' ' Number removed
TESTING o
GASKETS -+ 7
Welded piping : ves( no O If yes, explain
Do you certnfy as the sprinkler contractor that welding procedures comply wnh the requ:rements of at _
least-AWS D10.9, Ievel AR-3 or equivalent Canadian Standard? , _ : YES No (J
WELDING | Do you certify that the welding was performed by welders qualified in compliance with the requirements
of at.least AWS D10.9; level AR-3 or equivalent Canadian Standard? _ . " YES No (J
Boe you certify. that welding was carried out in compiizace with @ documented t:;uahty control procedure /
to insure that all discs are retrieved, that openings _/plpmg are smooth, that slag and other welding resi- ,-/
Ll il e i v ot am ond e d ak v a ol _‘-_...-I PE 1 . . SR R AP U N b | ——— - ey



Sprinkler Alarms

u OFC

U Flow switches not monitoreédmonthly 6.5.5.2.(1)
U Monitoredi 2 months 6.5.5.7.(2)
U Inspecto® test connection (wet)annually 6.5.5.3.
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Sprinkler Alarms
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WET SYSTEM

Cross Branch Pipe
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WATERFLOW DETECTOR

WIRES TO &€& S WIRES TO
ELECTRIC < | ELECTRIC

BELL ™ BELL

VANE IN POSITION
OF WATER FLOW

ALARM POSITION




Sprinkler Heads

u OFC

u Check
heads
annually
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Sprinkler Heads
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South bidg 2™ F1 P2
South bidg atrium P3
Supervisad vaive ns/P4
Standpipe nfl
Standpipe nf2
Standpipe nf3
Standpipe nf4
Standpipe nfS
Standpipe nf6
Standpipe nf?
indpipe 329 2™ F1 NW
ndpipe 326 2™ F1 W
Standpipe 330 2™ F1 SW

Sprinkler Room

Sprinkler Room

2™ i at elevator

Parks & Recreation

Public Works Stair F
Capital Assets Office
Capital Assets Office
Capital Assets Office

First aid corridor

Public Works

Corporate Communication
Main Lobby Sprinkler Room

svite

T
TV OFF ST

I VALVE )
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Spare Sprinkler Heads

u OFC

U 300 head$ 6 spare heads

0 301-1000 heads 12 spare heads

U Over 1000 headis 24 spare heads

U Sprinkler head wrench or wrenches
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Spare Sprinkler Heads

Dry pendent sprinkler head




Dry Pipe Trip Test

u OFC

U % turn trip test annually
U Cant exceed 10% of required trip time
u Full flow test every 3 years
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DRY-PIPE SYSTEM

..‘\\‘

Alarm Line

Fire Dept.
Connection
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City Water | City Water
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DRY SYSTEM
VALVES & GAUGES

~_
|

.. Main Air Clapper and Seat

Air Pressure
Gauge

('

& %, Intermediate or No
! g Pressure Chamber
| 5
Alarm px gl Main Water
Test Cock ! T % Clapper and Seat
To 1w ,,‘-__' essure || [Io
Alarm 4
} Main Drain Valve
Main Water Control Valve Water Pressure Gauge
Water Supply Pipe
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Quick Opening Devices
(QOD)

i Systems not more than 500 gal
i Systems not more than 750 gal with QOD
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Hazard # Remote Maximum Time
Sprinkler Heads | Water Delivery

Light 1 60
Ordinary Hazard | 2 50
Ordinary Hazard Il 2 50
Extral 4 45
Extrall 4 45

High Piled 4 40
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