Department of Building & Fire Prevention

4701 W. Russell Road ¢ Las Vegas, NV 89118
(702) 455-3000 o Fax (702) 221-0630

Jerome A. Stueve, P.E., Director
Samuel D. Palmer, P.E., Assistant Director e Jim Gerren, P.E. Assistant Director ¢ Girard W. Page, Fire Marshal

CLARK COUNTY BOARD OF FIRE CODE APPEALS

MINUTES of January 10, 2020

1:00 p.m. - Presentation Room

MEMBERS PRESENT: Corey Wallace, Fire Sprinkler Contractor
Allyn Vaughn, Fire Protection Engineer
Tim M. Mulrooney, Civil Engineer
Roy Mares, Fire Safety Specialist
Diane Cravotta, Specialist In Hazardous Materials
Bill Laub, Layman
Gregory Cassell, Fire Chief, Clark County Fire Department

STAFF PRESENT: Jerry Stueve, Director/Building & Fire Code Official
Girard W. Page, Fire Marshal
Danny Horvat, Assistant Fire Chief
Theresa Atimalala, Executive Assistaint

MEMBERS ABSENT: Patrick Burke, Fire Alarm Contractor
Katherine Springstead, Exhibit & Trade Industry Representative

APPELLANTS PRESENT: Lee Marx, American Fire Systems
Steve Marx, Ace Fire Systems, Inc.

A. Call to Order
The meeting was called to order at approximately 2:00pm by Chairman Corey Wallace.

1. Introductions were made around the table.
2. It was determined by Chairman Corey Wallace that a quorum was present.

B. Public Comment
There were no public comments.

C. Meeting Minutes — November 12, 2019
A motion was made by Bill Laub, seconded by Gregory Cassell, approving the minutes of November 12, 2019, as
written.

D. Appeal of determination of by ACE Fire Systems of the code interpretation of NFPA Sections 25.2.1.5 and
25.2.1.6, 2013 edition.
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Steve Marx, Ace Fire Systems, presented his appeal citing 2013 NFPA 13, Sections: 25.2.1.4, 25.2.1.4.1 and
25.2.4.2.25.2.1.4, indicating modifications to an existing system shall require testing at system working pressure,
therefore the existing system should never be tested again, more than 200 PSI at 2 hours. He stated nowhere in
the code does it say anything about 15 lineal feet, or about fittings, or about branch lines.

Jerry Stueve, Fire Code Official explained that the current determination states that if modifications are made
to an existing system affecting more than 20 heads and one of those modifications have an arm over of at least
15 feet, they have to completely add new drops or 25% of the new branch, then the new work will require
hydrostatic testing at 200 psi since the work performed exceeds what is classified as “minor” work.

After discussion, the Board requested the appellant to restate the appeal. The appellant stated their appeal is
that the current interpretation of the code should be striken in its entirety because the code already defines
the differences of a minor and major modification.

The appellant further stated that the 25% on a single branch line threshold included in the interpretation, is
overly stringent and has no basis in the code.

After further discussion Board agreed with the appellant that the modification of 25% or more of heads on a
branch line threshold, and requested that that threshold criteria be deleted, and the Fire Code Official agreed to
do so.

The Board determination was the interpretation be modified as follows:
Section 25.2.1.6 is not applicable if one or more of the following conditions exist:

1) A single arm-over piping has a lateral length greater than 15 feet.
2) A single drop, sprig or arm-over includes more than five (5) fittings.

Allyn Vaughn makes a motion to accept the interpretation as written with the exception of item 3 and delete
item 3 in its entirety. Bill Laub seconds the motion; all were in favor.

Jerry adds that the reference in the 2013 and 2016 code will be modified and reissued to reflect the change.

The Appellant asks, if there are two drops on one attachment would that not apply; because it's a single drop?
Jerry explains that was not considered in this interpretation and cannot be commented on at this time.

E. Comments from Staff
Jerry commented today was Chief Gregory Cassell’s last meeting as he is retiring on February 6, 2020, the new
chief will be Chief John Steinbeck. Wished Chief Casselt the best of luck and thanked him for all his support.

F. Public Comment
There were no comments.
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G. Adjournment
A motion to adjourn was made by Bill Laub and seconded by Allyn Vaughn.

Meeting adjourned at 2:13 p.m.

Respectfully submitted,

Jerome A. Stueve
Director/Building & Fire Official

JAS: taa

Attachment(s):

Clark County Board of Fire Code Appeals Code Interpretation: FP-CI-49, 2013 NFPA 13, Section 25.2.1.6 and 2016 NFPA 13,
Section 25.2.1.4.2 01/13/20

Letter from appellant Steve Marx, ACE Fire Systems, LLC to Jerry Stueve, 4/15/19

Letter from Jerome A. Stueve to Steve Marx, ACE Fire Systems, Inc., 4/3/19

Letter from appellant Steve Marx, ACE Fire Systems, LLC to Jerry Stueve, 12/10/18: Appeal of interpretation of section
25.2.1.5 and 25.2.1.6.

Letter from Steve Marx, ACE Fire Systems, LLC to Jerry Stueve, 12/10/18: Interpretation of NFPA 13, Section 25.2.1.5 &
25.1.1.6.

Letter from Jerome A. Stueve to Steve Marx, ACE Fire Systems, Inc., 12/5/18

Interpretation of NFPA 13, 25.2.1.5 and 25.2.1.6, 2013 Edition, 11/1/18

Installation of Sprinkler Systems, NFPA 13, sections 13-17-20, 240-241, 244 & 248.



Clark County Department of Building & Fire Prevention
4701 West Russell Road * Las Vegas NV 89118

(702) 455-3000 = Fax (702) 455-5810

Division: Fire Prevention Code Interpretation: FP-CI-49
2
Subject: %PglflgABILITY OF 2013 NFPA 13, SECTION Effective Date: 01/13/20
2 2
Code: 2013 NFPA 13, SECTION 25.2.1.6 AND 2016 NFPA 13, Revised Date: NEW

SECTION 25.2.1.4.2

A. SUBJECT:

On January 10, 2020, the Clark County Board of Fire Code Appeals (CCBFCA) has ruled on a fire code interpretation
dated April 3, 2019 issued by Jerry Stueve, Fire Code Official related to the applicability of 2013 NFPA 25.2.1.6.

B. CODE REQUIREMENT:

2013 NFPA 13, 25.2.1.6. Modifications that cannot be isolated, such as relocated drops, shall not require testing in

excess of system working pressure.

2016 NFPA 13,25.2.1.4.2. Modifications that cannot be isolated, such as relocated drops, shall not require testing in

excess of system working pressure.

C. INTERPRETATION:
‘The CCBFCA ruled that 2013 NFPA, Section 25.2.1.6 is not applicable if one or more of the following conditions

exist:

1) A single arm-over piping has a lateral length greater than 15 feet.
2) A single drop, sprig or arm-over includes more than five (5) fittings.

The CCBFC further ruled that this interpretation also apples to 2016 NFPA 25.2.1.4.2.

RATIONALE:

This code interpretation is intended to ensure consistent application hydrostatic testing requirements.

POLICY #

TITLE

Effective Date

Revised Reviewed

Revision History:

Approved by:
Jerome A. Stueve
Jerome A. Stueve, P.E., Director, Building\Fire Code Official

lofl




ACE FIRE SYSTEMS, LLC

“\ 2620 WESTERN AVE.

LAS VEGAS NV 89109
P.702-384-2932 FX. 702-384-7282

April 15,2019

Jerry Stueve, Fire Code Official

Clark County of Building & Fire Prevention
4701 W Russell Rd

Las Vegas, NV 89118

RE: Appeal of interpretation of section 25.2.1.5 and 25-2.1.6

Jerry:

We are appealing your interpretation in its entirety in your letter dated April 3, 2019, of section 25.2.1.5
and 25.2.1.6

Sincerely

Steve Marx



Department of Building & Fire Prevention
4701 W. Russell Road » Las Vegas, NV 89118
(702) 455-3000 ¢ Fax (702) 221-0830

Jarome A. Stusve, P.E., Director
Samuel D. Paimer, P.E., Aseistant Director « Girard W. Page, Fire Marshal

April 3,2019

ACE Fire Systems, Inc.
ATTENTION: Steve Marx
2620 Western Avenue

Las Vegas, Nevada 89109

SUBJECT: Code Interpretation NFPA 13, 25.2.1.5 and 25.2.1.6

Dear Mr. Marx,

At the Board of Fire Code Appeals meeting held on March 20, 2019, the Board heard your appeal
of the code interpretation issued by the Clark County Fire Code Official (CCFCO) in a letter dated
December S, 2018, as it relates to 2013 NFPA 13, Sections 25.2.1.5 and 25.2.,1.6, particularly the
testing of existing elements or systems.

Afier hearing arguments by both the complainant and the CCFCO, and after discussing the matter
amongst the members, the Board did not support the interpretation as written and requested the
CCFCO to revise the interpretation to more directly define what constitutes a “minor change or
modification,” as it relates to existing sprinklers. The provisions of the NFPA 13 being interpreted
are as follows:

“25.2.1.5 Where addition or modification to an existing system affecting more than 20
sprinklers, the new portion shall be isolated and tested at not less than 200 psi (13.8 bars).”

“25.2.1.6 Modifications that cannot be isolated, such as relocated drops, shall not require
testing in excess of system working pressure.”

Therefore, in compliance with the determination of the Board, the code interpretation igsued on
December §, 2019, is rescinded. Further, also in compliance of the Board, the following:

Section 25.2.1.6 is not applicable if one or more of the following conditions exist:
1) A single arm-over piping has a lateral length greater than 135 feet.
2) A single drop, sprig or arm-over includes more than five (3) fittings.
3) The number of sprinklers modified that are equal to or exceed 25 percent of the
sprinklers served by the branch pipeline.
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You may appeal this interpretation to the Board of Fire Code by submitting a request in writing
within 15 calendar days of receipt of this letter. Please submit your request for appeal to:

Jerry Stueve, Fire Code Official

Clatk County Building & Fire Prevention
4701 W. Russell Road

Las Vegas, Nevada 89118

Sincerely,

i

i Yo'

Jergme A. Stueve, P.E., CBO
I3ftector - Building/Fire Code Official
Department of Building & Fire Prevention

JASha

BOARD OF OOUNTY COMMISSIONERS
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ACE FIRE SYSTEMS, LLC

“\ 2620 WESTERN AVE.

LAS VEGAS NV 89109
P.702-384-2932 FX. 702-384-7282

December 10, 2018

Jerry Stueve, Fire Code Official

Clark County of Bullding & Fire Prevention
4701 W Russell Rd

Las Vegas, NV 89118

RE: Appeal of interpretation of section 25.2.1.5 and 25-2.1.6

Jerry:

We are appealing your interpretation of section 25.2.1.5 and 25.2.1.6, 15 lineal feet, hydrostatic testing
Interpretation..

Sincerely

Steve Marx



ACE FIRE SYSTEMS, LLC

2620 WESTERN AVE,

LAS VEGAS NV 89109
P.702-384-2032 FX.702-384-7282

December 10, 2018

Clark County Dept of Bullding & Fire Prevention
4701 W Russell Rd
Las Vegas, NV 89118

Att: lerry Stueve - Fire Code Official

RE: interpretation of NFPA 13, Section 25.2.1.5 and 25.2.1.6

Jerry:

Your interpretation of 15’ lineal feet of 1” diameter threaded pipe, where Is the code that limits
the length of 1” pipe that you're referring to. Your reference to hydrostatic test pressure must be clearly
stated on the drawings. City pressure fluctuates and city pressure Is city pressure. In addition for
calculations on 1 pipe that exceeds 15’ could you please refer to what code you are referring to that
requires calculations and that the head loss cannot exceed 1 PSI.

Warehouses that have drops, arm over, sprigs or return bends in excess of 15’ do not require
calculations that | am aware of or to prove a 1 PSl loss, if there is can you please refer me to the code
section that requires this In NFPA 13 for remodels.

Sincerely

Steve Marx
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4701 W Russell Road » Las Vegas NV 89118
(702) 455-3000 + Fex (702) 221-0830

Jorome A. Stueve, P.E., Diractor
Samuel D. Palmer, P.E., Assistant Director = Glrard W. Page, Fire Marshal

December 5, 2018

ACE Fre Systems, Inc.
2620 Western Avenue
‘Las Vegas, Nevada 89109
Attention: Steve Marx

Dear Mr. Marx,

A request was submitted for an interpretation of the hydrostatic testing requirements stating in 2013 NFPA 13,
Sections 25.2.1.5 and 25.2.1.6, particularly as It relates to testing existing glements or systems.

“25.2.1,5 Where addition or modification to an existing system affecting more than 20 sprinklers, the new
portion shall be isolated and tested at not less than 200 psi (13.8 bars).”

“25.2.1.6 Modifications that cannot be isolated, such as relocated drops, shall not require testing In excess of
system working pressure.”

After researching this matter; it has been determined that the number of heads being added or modified is less
critical when determining whether or not the modifications can be isolated and whether or not the addition or
modification is considered as a minor change. The critical factors appear to be the amount and type of pipe that is
added cr modified.

Therefore, the Fire Code Official interpretation of NFPA 13 Section 25.2.1.6 is as follows:

“Modifications consisting solely of arm overs, springs, drops or return bends, consisting of @ moximum of 15 linear
feet of 1-inch nominal diameter threaded pipe and each serving a single sprinkier head, connecting to an existing
branch line by either an existing outlet or a new listed mechanical tee welded half-coupling, shall be considered
modifications that cannot be isolated, and do not require testing in excess of system working pressure regardiess of
number heads Instailed or modified under a permit.

In the event that hydrostatic testing Is be conducted using system working pressure, the hydrostatic testing pressure
must be clearly noted on the drawings. In addition, If more than 15 feet of piping Is instailed to serve any single
sprinkier head Is Instolled, testing at system working pressure will only be permissible with the submission and
approval of hydraulic calculations that demonstrate that the heod loss within each arm over, sprig, drop or return
bend does not exceed 1 psl.”

You may appeal this Interpretation to the Board of Fire Code by submitting you request in wrlting within 15 calendar
days of receipt of this letter. Please submlit your request for appeal to:

Jerry Stueve, Fire Code Official
Clark County Building & Fire Prevention
4701 W. Russell Road

Las Vegas, Nevada 89118
ly, _n~
Tncere y Tﬁ' .
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lerome X, Stugte, P.E., CBO
rector - Building/Fire Code Official
Department of Buliding & Fire Prevention
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' ACE FIRE SYSTEMS, INC.
AR 2620 Western Ave.
N Las Vegas, NV 80109
bt Phone: (702) 384-2932
A mmf“ Fax: (7 02) -384-7282

Interpretation of NFPA 13 25.2.1.5 an 25.2.1.6
2013 Edition
Steve Marx — Ace Fire Systems Inc.
Acefirel (@ymail.com

November 1, 2018

25.2.1.5 Where addition. or modification is made to an existing system affecting more than

20 sprinklers, the new portion shall be isolated and tested at not less than 200 psi (13.8 bas)
for 2 hours.

235.2.1.6 Modifications that cannot be isolated, such as relocated drops, shall not require
testing in excess of system working pressure.

Definitions:

Existing: materials that were in the system before permitted work was started.

New: materials that were added to an existing system when permxtted work was initiated

such as main lines, grid lines, branch lines, feed mains, cross mains, arm overs, sprigs, drops,
return bends.

Interpretation:

‘When new materials are added to an existing system such as main lines, grid lines, branch
lines, feed mains, cross mains; a hydrostatic test at 200 psi for 2 hours at is performed for the
entire existing system.

When arm overs, sprigs, drops, or return bénds are modified to an existing system the new of
work cannot be isolated form the existing branch line therefore the system is not
hydrostatically tested at 200 psi for 2 hours but tested at system working pressure.



13-244

{1) Aconnection to an approved public or private waterworks
system in accordance with 24.2.2

2) A c;x;necﬁon including a fire pump in accordance with
24.2,

(3) A connection to a water storage tank at or below
grade installed in accordance with NTPA 22 and filled
from an approved source

(4) Aconnection to a pressure tank in accordance with 24.2.4
and filled from an approved source .

(5) A conmection to a gravity tank in accordance with 24.2.5
and filled from an approved source

(6) Apenstock, flume, river, lake, pond, or reserveir in actor-
dance with 24.2.6

{7)*A souxce of recycled or reclaimed water where the build-
ing owner (or their agent) has analyzed the source of the
water and the treatment process (if any) that the water
undérgoes hefore heing made available to the sprinkler sys-
tem and determined that any materials, chemicals, or con-
taminants in the water will not be detrimental to the compo-
nent of the sprinkler system it comes in contact with

24.2.9* Connections to Waterworks Systems.

24.2.2.1 Aconnection to areliable waterworks system shall be
an acceptable water supply source.

24.2.2.2* The volume and pressure of a public water supply
shall be determined from waterflow test data or other ap-
proved method.

24.2.3% Pumps. A'single automatically controlled fire pump
ingtalled in accordance with NFPA 20 shall be an acceptable
watér supply source.

24.2.4 Pressure Tanks,

24.2.4.1 Acceptability.

24.2.4.11 A pressure tank installed in accordance with
NFPA 22 shall be an acceptable water supply source.

24.2.4.1.2 Pressure tanks shall be provided with an approved
means for automatically maintaining the required air pressure,
24.2.4.1.3 Where a pressure tank is the sole water supply, an
approved wrouble alarm shall ako be provided to indicate low air
pressure and low water level with the alarm supplied from an
electrical branch circuit independent of the air compressor.
24.2.4.14 Pressure {anks shall not be used o supply other
than sprinkiers and hand hose attached to sprinkler piping.
24.2.4.2 Capagity.

24.2.4.2.1 In addifion to the requiremaents of 24.1.2, the wa-
ter capacity of a pressure tank shall include the extra capacity
needed to fill dry pipe or preaction systems where installed.
24.2.4.22 The total volume shall be based on the water ca-
pacity plus the air capacity required by 24.2.4.8.

24.2.4.3% Water Level and Air Pressure.

24.2.43.1 Pressure tanks shall be keptwith a sufficient supply
of water to meet the demand of the fire protection system as
calculated in Chapter 25 for the duration required by Chapter
11, Chapter 12, or Chapter 22,

24.2.4.9.2 The pressure shall be sufficient to push all of the

water out of the tank while maintaining the necessary residual
pressure (required by Chapter 28} at the top of the system.

2013 Editian

INSTALLATION OF SPRINKLER. SYSTEMS

24.2.5 Tenks, An elevated tank installed in accor-
dance with NFPA 22 shall be an acceptable water supply
source-

24.2.6 Pepstocks, Flumes, Rivers, or Lakes. Water supply con-
nections from penstocks, flumes, rivers, lakes, or reservoirs
shall be arranged to avoid mud and sediment and shall be

provided with approved double removable screens or ap-
proved strainers installed in an approved manner, *

Chapter 25 Systems Acceptance

25.1 Approval of Sprinkler Systems and Private Fire Service
Mains, The installing contractor shall do the following:

(1) Notify the authority baving jurizdiction and the property
owner or the property owner’s authorized representative
of the time and date testing will be performed

(2) Perform all required accepiance tests (se Section 25,2)

(8) Complete and sign the appropriate contractor’s material
and test certificate(s) (see Fgure 25,1)

{4) Remove all caps and straps prior to placing the sprinkler
system in service

25.2 Acceptance Reguirements.

£5.2.1* Hydrostatic Tests.

95.2.1.1 Unless permitted by 25.2.1.2 throngh 95.2.1.8, all
piping ahd attached appurtenances subjected to system work-
ing pressure shall be Kydrostatically tested at 200 psi (13.8 bar)
and shall maintain that pressure without loss for 2 hours.

25.2.1.2 Portions of systems normally enbjected to system
working pressures in excess of 150 psi {10.4 bar) shall be
tested as described in 25.2.1.1, at a pressure of 50 psi (8.5 bar)
in excess of system wosking pressure.

25.2.1.3 Where cold weather will not penmit testing with wa-
tex, an interim alc test shall be permitted to be conducted as
described in 25.2.2. This provision shall not remove or replace

the requirement for conducting the hydrostatic test as de-
scribed in 25.2.1.1.

25.2.14 Modifications affecting 20 or fewer sprinklers chall
not require testiog in excess of system working pressure.

25.2.1.5 Where addition or medification is made to an exist-
ing xystem affecting more than 20 sprinklers, the new portion
shall be isolated and tested at not less than 200 psi (18.8 bar)
for 2 hours.

25.2.1.6 Modifications that cannot be lsolated, such a3 relo-
cated drops, shall not require testing in excess of system work-
ing pressure.

26.2.1.7 Loss shall be determined by a drop in gauge pres-
sure or visual leakage.

28,2.1.8* The test pressure shall be read from a gauge located
at the low elevation point of the system or portion being
tested. The pressures in piping at higher elevations shell be
permitted to be less than 200 psi (18.8 bar) when 2ccounting
for elevation losses, Systems or portions of swtems that can be
isolated shall be permitted to be tested separately,

95.2.1.9¢% Additives, corrosive chemicals such as sodium sili-
cate, or derivatives of sodium silicate, brine, or similar acting
chemicals shall not be used while hydrostatically testing sys-
terns or for stopping leaks.



18-248 INSTALLATION OF SPRINKLER SYSTEMS

25.2.1.10 Piping between the cxterior fire department con-
nection and the check valve in the fire department inlet pipe
shall be hydrostatically tested in the same manner as the bal-
ance of the system. After repair or replacement work affecting
the fire department connection, the piping between the exte-
rior and the check valve in the fire departinent inlet pipe shall
be isolated and hydrostatically tested at 150 psi (10.3 bar).

25.2.1.11 When systems are being hydrostatically tested, tests
shall be permitted to be conducted with pendent or horizon.
tal sidewall sprinklers or plugs installed in fittings. Any plugs
shall be replaced with pendent or horizontal sidewall sprin-
klers after the test is completed,

25.2.1.12 When deluge systems arc being hydrostatically
tested, plugs shall be installed in fittings and replaced with
open sprinklers after the test is completed, or the operating
elements of automatic sprinklers shall be removed after the
test is completed, '

25.2.1.18 Provision shall be made for the praper disposal of
water tsed for flushing or testing,

25.2.1.14% Test Blanks,

25.2.1.14.1 Test blanks shall have painted lugs protruding in
such a way a5 to clearly indicate their presence.

25.2.1.14.2 The test blanks shall be numbered, and the in-
stalling contractor shall have a recordkeeping method ensur
ing their removal after work is completed.

25.2.1.16 When subject to hydrostatic test pressures, the clap-
per of a differential-type valve shall be held off its seat to pre-
vent damaging the valve.

25.2.2 Dry Pipe and Double Interlock Preaction System(s) Air
Test. '

25.2.21 In addition to the etandard hydrostatic test, an air
pressure leakage test at 40 psi (2.8 bar) shall be conducted for
24 hours. thatresults in a loss of pressure in excess
of 1% psi (0.1 bar) for the 24 hours shall be corrected.

25.2.8.2 Where systems are installed in spaces that are ca-
pable of being operated at temperatures below 32°F (0°C), air
or nitrogen gas pressure leakage tests required in 25.2.2 shall
be conducted at the lowest nominal temperature of the space.

£25.2.3 System Operational Tests.

25.2.5.1 Waterflow Devices. Waterflow detecting devices in-
cluding the associated alanm circuits shall be flow tested
through the inpector's test connection and shall result in an
audible alarm on the premises within 5 minutes after such
flow begins and until such flow stops.

25.2.3.2* Dry Pipe Systems. -

25.2.3.2.1 Aworking test of the dry pipe valve alone and with
2 quick-opening device, if installed, shail be made by opening
the inspector’s test connection.

25.2.8.2,2* The test shall measure the time to wip the valve
end the time for water to be discharged from the inspector’s
test connection. All times shall be measured from the time the
inspector’s test connection is completely opened.

£5.2.5.2.2.1* Dry systems calculated for water delivery in ac-
cordance with 7.2.3.6 shall be exempt from any specific deliv
ery time requirement

2013 &dition

25.2.3.2.3 The results shall be recorded using the contrac-
tor’s material and test certificate for aboveground piping (ses
Figure 25.1).

25.2.3.3 Delnge and Preaction Systems.

25.2.3.3.1 The antomatic operation of 2 deluge or preaction
valve shall be tested in accordance with the manufacturer's
instructons,

25.2.3.8.2 The manual and remote control aperation, where
present, shall also be tested.

25.2.9.4 Main Drain Vilves,

25.2.3.4.1 The main drain valve shall be opened and remain
open until the system pressure stabilizes,

25.2.3.4.2* The static and residual pressures shall be reconded
on the contractor’s material and test certificate {see Figure 25.1)

25.2.3.5 Operating Test for Contral Valves, All control valves
shall be fully closed and opened under system water pressure
t0 ensure proper operation.

25.2.4 Pressure-Reducing Valves.

25.24.1 Each pressure-reducing vaive sha.{l be tested upon
completion of installation to ensurc proper operation under
flow and nofiow conditions.

25.24.2 Testing shall verify that the device properly regulates
ocutlet pressure at both maximum and normal inlet pressure
conditions.

25.24.8 The results of the flow test of each pressure-reducing
valve shall be recorded on the contractor's material ang test
certificate (sz Figurs 25.1),

25.24.4 The results shall include the static and regidual inlet
pressures, static and residual outlet pressures, and the flow
rate.

25.2.5 Backflow Prevention Assemblies,

25,2.5.1 The backflow prevention assembly shail be forward
flow tested to ensure proper operation.

25.2.5.2 The minimum flow rate shall be the system demand,
including hose stream sllowance where applicable.

25.2.6 Exposure Systems, Operating tests shall be made of
exposure protection systems upon completion of the installa-
tion, where such tests do not risk water damage to the building
on which they are installed or to adjacent buildings,

95.3 Cireulating Closed Loop Systems.

26.8.1 For sprinkler systems with non-fire protection con-
nections, additional information shall be appended o the
confractor’s material and test cestificat for aboveground pip-
ing shown in Figure 25.1 as follows:

(1} Certification that all auxiliary devives, such as heat pumps,
drf:ulmii?g pumgs;ﬁl:eat e nger radiators, and lumi-
naires, if a part € System, a ing of at
least 175 pst or 300 psi {12.1 bar or E&mwarpmd to
preasures than 176 psi (12.1 bar).

(2) All components of sprinkler system and awxiliary system
have been pressure tested as a composite system in accor-
dance with 25.2.2.
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mains or risers shall be of the size required for the total num-
ber of sprinklers.

28.5.1.6 Btair Towers. Stair towers, or other construction with
incomplete floors, if piped on independent risers, shall be
treated 28 one area with reference to pipe sizes.

98.5.2 Schedule for Light Hazard Occupancies.

23.5.2.1 Bronch Lines,

23.5.21.1 Unless permized by 235212 or 28.5.9.13,
branch lines shall not exceed eight sprinklers on either side of
a cross main,

28.5.2.1.2 Where more than eight sprinkiers on 2 branch line
are neoessary, lines shall be permitted to be increased to nine
sprinklers by making the two end lengths 1 in, (25.4 mm) and
14 in. (3% min), respectively, and the sizes thereafter standard.
23.5.2,1.8 Ten sprinklers shall be permitied to be placed ona
branch line, making the two end lengths 1in. (25.4 mum) and
1% in. (33 mm), respectively, and feeding the tenth sprinkler
by a 2% in. (64 mm) pipe.

28.5.2.2 Pipe Sizes.

255.2.2.1 Pipe sizes shall be in accordance with Table
28.5.2.2.1.

“Tuble 28.5.2.2.1 Light Hazaxd Pipe Schedules

Steel Copper
lin " 2 sprinklers lin, 2 sprinklers
1% in. * 3 sprinklers 1Vain. 3 sprinklexs
1%in. b sprinklers hin, 5 sprinklers
2in. 10 sprinklers 2in. 12 sprinklers
24 in. 30 sprinkiers 2% in. 40 sprinklers
8in, 60 sprinklers 3in. 65 aprinklers
8%in.  100sprinkles  8%in. 115 sprinklers
4in. See Section 8.2 4in See Section 8.2

For SI units, 1 i, = 25.4 mm.

23.52.2.2 Each area requiring more sprinklers than the
number specified for 3% in. (89 mam) pipe in Tuble 23.5.2.2.1
and without subdividing partitions (not necessarily fire walls)
shall be suppljed by mains or risers sized for ordinary hazard
occupancies.

28.5.2.3 Where sprinklers are instalied above and below ceil-
ings in accordance with Figure 28.56.2.8(a) through Figure
24.5.2.3(c), and such sprinklers are supplied from 2 common
set of branch lines or separate branch lines from a common
cross main, such branch lines shall not exceed eight sprinkless
above and eight sprinklers below any ceiling on either side of
the cross main.

23.52.4 TUnless the requircments of 28.5.2.5 ere met, pipe
sizing up to and including 2% in. (64 mm) shall be a3 shown in

Table 23.5.2.4 utilizing the greatest number of sprinklers to be
found on any two adjacent levels.

95.5.2.5 Branch lines and cross mains supplying sprinkiers
ingtalled entirely above or entirely below ceilings shall be sized
in accordance with Table 23.5.2.2.1.
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For S units, 1 In.= 26.4 mm.

FIGURE 23.5.2.3(a) Asrangement of Branch Lines Supplying
Sprinklers Above snd Below Ceiling,

Upeight epriniier In
amnbeated

Cafilng

A g1
Upright spnnmar{:t_r_ | 1‘ | \Pla!a

<J, —

A

pale,
diametar D

—pmy

Tea
Az 8D

FIGURE 23.5.2.3(b) Sprinkler on Rizer Nipple from Branch
Live in Lower Fire Area.

25.5.2.6% Where the total number of sprinklers above and below
a ceiling exceeds the number spedified in Table 25.6.2.2.1 for
2% in, (64 mm) pipe, the pipe supplying such sprinklers shall be
increased to 3 in. (76 mm) and sized thereafier according to the
schedule shown in Table 23.5.2.2.1 for the number of sprinkiers
above or below a ceiling, whichever is lacger.

23.5.3 Schednle for Ordinary Hazand Occnpancles.

23.5.3.1 Unless pcrmitted by 23.63.2 or 23.5.3.3, branch

lines ghall not exceed eight sprinkiers on either side of a cross

93.5.5.2 Where more than eightsprinklers on a hranch line are
neoessary, lines shall be permitted 6 be increased {o nine sprin-
ers by making the two end lengths 1 in. (26.4 mm) and 1% in.
(33 mm), respectively, and the sizes thereafter standard,

28,5.3.% Ten sprinkiers shall be permitted to be placed on a
branch line, making the two end lengths 1 in. (25.4 mm) and

1% in. (38 mm), respectively, and feeding the tenth sprinkler
by a 8% in. (64 mm) pipe.
23.5.3.4 Pipe sizes shall be in accordance with Table 23.5.5.4,

28.5.8,5 Where the distance between sprinklers on the branch
fine exreeds 12 £ (3.7 m) br the distance between the branch
Tines exceeds 12 ft (8.7 m), the number of sprinklers for a given
pipe size shall be in accordance with Table 28.5.9.5.




PLANS AND CALCULATIONS

13-241
Upri Mder in
i,
()
S Redun
HEN or
; l.d /
' ] J
i Gell
e p—— ‘\ - {uppes]
pright spriner, J"_' —A—— T ‘ Plate
= l Nipple, diametar D
90° ol = e
T 1 <
3 li
) "'}“- . i
Tee
. N Celiing
- /; e (lowwer)
3513
Plate 3@)
T~ Pandand sprinkier
Az80D
FIGURE 23.5.2.3(c) Amangement of Branch Lines Supplying Spricklers Above, Between, sud Below Ceilings.
Table 28.5.2.4 Number of Sprinklers Above :nd Below Tuble 25.5.8.4 Ordinary Hazard Pipe Schedule
Steel
Copper
Steel | Copper . . ! : .
i 1in. 2 sprinklers lin. 2 sprinklers
lin, 2 sprinklers | Iin, 2 sprinklers 1Y in. 8 sprinklers 1%in, 8 sprinklers
Wain. 4 sprinklers Vain, 4 sprinklers 1% in. & eprinklers 1%4in. 5 sprinklers
1%in. %7 sprinklers 1% in. 7 sprinklers 2in, 10 sprinklers 2, 12 sprinklers
2 in. 15 sprinklers 2in, 18 sprinklers 2% in. 20 sprinklers 2%in. 25 sprinklers
2% in. 50 sprinkiers 2% in, 66 sprinklers 3in. 40 sprinklers 8in. 45 sprinklers
3%in. 65 sprinkiers 8%in. 75 sprinklers
For 51 units, 1 in. = 25.4 mm. 4in, 100 sprinklers 4in. 115 sprinklers
5in. 160 sprinklers 5in, 180 sprinklers
6in. 275 sprinklers 6 in. 800 sprinklers
8in, See Section 8.2 Bin.  See Section 8.2
23.5.3.6 Where sprinklers are installed above and below ceil- For ST units, 1 0. = 25,4 mm,

ings and such sprinklers are supplied from a common set of
branch lines or separate branch lines supplied by a common
cross main, such branch lines shall not exceed eight sprinklers
above and eight sprinkiers below any ceiling on either side of
the cross main,

28.5.8.7 Pipe sizing up to and including 3 in. (76 mm) shall
be as shown.in Table 28.5.8.7 in accordance with
28.5.2,9(a), Figure 28.5.2.3(b), and Figure 23.5.2.8(c) utiliz-

ing the greatest number of sprinklers to be found on any two
adjacent levels.

23.5.3.8 Branch lines and cross mains supplying sprinklers
installed entirely above or entirely below ceilings shall be sized

in accordance with Table 28.5.3.4 or Table 23.5.3.5.

Table 28,5.8.5 Number of Sprinklets — Greater Than 12 ft
(8.7 m} Separatons

Stgel Copper
2%in. 15 éprinkiers 2%in  20sprinklers
3in. 80 sprinklers 3in 35 gprinklers
8% in. 60 sprinklers  8%in. 65 sprinklers

For Sl units, 1 in, = 25.4 mm.
Note: For other pipe and tube sizes, see Thable 225.8.4.
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mains or risers shall be of the size required for the total num-
ber of sprinklers,

93.5.1.6 Stair Towers. Stair towers, or other construction with
incomplete floors, if piped on independent risers, shall be
treated as one area with reference 1o pipe sizes.

28.5.2 Schedule for Light Hazard Occupancies.
28,5,2.1 Branch Lines.

935211 Unless permitted by 2852.12 or 285218,
branch lines shall not exceed eight eprinklers on either side of
a crous main.

£3.5.2.1.2 Where more than eight sprinklers on & branch line
are necessary, lines shall be permitted to be increased to ninc
spriokiers by making the two end lengths 1 in. (254 mm) and
1% in. (83 min), respectively, and the thereafter standard.

23.5.2,1.8 Ten sprinklers shall be permitted to be placed ona
branch line, making the two end lengths 1 in. (25.4 mm) and
1% in, (88 mm), respectively, and feeding the tenth sprinkler
by a 2% in. (64 mm) pipe.

23.5.2.2 Pipe Sizes.

23.5.2.2,1 Pipe sizes shall be in accordance with Table
23.5.2.2.1.

“Table 28.5.2.2.1 Light Hazard Pipe Schedujes

Steel Copper
lin " 2 sprinklers 1in. 2 sprinklers
1Ain, * 8 sprinklers 1% in. 9 sprinklers
1% n. b sprinklers 1% in. 5 sprinklers
2in 10 sprinklers, 2in. 12 sprinklers
2% in, 30 sprinklers 2% in. 40 sprinklers
$in. 60 sprinklers 8in, 65 sprinklers

8% in. 100 sprinklers 3% in. 115 sprinklers
4in. See Secton 8.2 4in, See Section 8.2

For SI units, 1 in. = 25.4 mm.

23.5.2.2.2 FEach area requiring more sprinklers than the
number specified for 34 in. (80 mm) pipe in Table 28.5.2.2.1
and without subdividing partitions (not necessarily five walls)
shall be supplied by mains or risers sized for ordinary hazard
occupancies.

28.5.2.3 ‘Where sprinklers are insialled above and below ceil-
ings in accordance with Figure 23.6.2.8(a) through Figure
98.5.9.5(c), and such sprinklers are supplied from 2 common
set of branch lines or separate branch lines from a common
cross main, such branch lines shall not exceed eight sprinklers
above and eight sprinklers below any ceiling on either side of
the cross main.

23.5.2.4 Unless the requirements of 28.5.2.5 are met, pipe
sizing up to and including 2% in. (64 mm) shall be asshown in
Table 25.5.2.4 utilizing the greatest number of sprinklers to be
found on any two adjacent levels.

93,525 Branch lines and cruss muins supplying sprinklers
installed entirely above or entirely below ceilings shall be sized
in accordance with Table 2852.2.1.
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FICURE 28.5.2.3(b) Sprinkder un Riser Nipple from Branch
Line tn Lower Fire Area.

23.5.2.6* Where the total aumber of sprinklers ahove and below
a cedling exceeds the namber specified in Table 28.5.2.2.1 for
2% in, {64 mm) pipe, the pipe supplying such sprinklers shall be
increased to 3 in. (76 mm) and szed thereafier sccording to the
schedule shoym in Table 25.5.2.2.1 for the number of sprinklers
above or below a ceiling, whichever is larger.

28.5.3 Schedule for Ordinary Hazard Occupancies.

28.5,3.1 Unless pcrmitied by 28.5.3.2 or 285.8.5, branch
lines shall not exceed eight sprinklers on either side of a cross
main.

28.5.3.2 Where more than elght sprinklers on 2 branch line are
necessary, lines shall be permitted to be increased to nine sprin-
Klers by making the two end lengths 1 in, (26.4 mm) and 1% in.
(3% mm), respectively, and the gizes thereafier standard.

28.5.3.8 Ten sprinklers shall be permitted to be placed an a
branch line, making the two end lengths 1 in. (25.4 mm) and
1% in. (83 mm), respectively, and feeding the tenth sprinkler
by a 2% in. (64 mm) pipe.

28.5.8.4 Pipe sizes shall be in accordance with Table 23.5.5.4,

23.5.8.F Where the distance between sprinkiers on the branch
fine exceeds 12 ft (3.7 m) or the distance between the branch
lines exceeds 12 ft (3.7 m), the number of sprinklers for a given
pipe size shall be in accordance with Table 28.53.5,
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FIGURE 25.5.2.3(c) Amangement of Branch Lines Supplying Sprinklers Above, Between, and Below Ceilings.
Table 28.5.2.4 Number of Sprinklers Above and Below Tuble 28.5.3.4 Ordinary Hazard Pipe Schedule
Ceiling
Steel Copper
Steel Copper . .
: 1. 2 sprinklers lin. 2 sprinklers
1in. 2 sprinklers lin, 2 sprinklers W in., 8 sprinklers 1% in, 8 sprinklers
1%in. 4 sprinklers 1¥4in. 4 sprinKlers ¥4 in, 5 sprinklers 1% in. 5 sprinklers
1%in. 7 sprinklexs 1%in. 7 sprinklers 2in. 10 sprinklers 2in. 12 sprinkiers
2 in. 16 eprinklers 2in, 18 sprinklers 2%in. 20 sprinklers 2%in. 25 sprinklers
2% in. B0 sprinklers 24 in. 65 sprinklers Sin. 40 sprinklers 3in, 45 sprinklers
3% in. 65 spriniders 8%in. 76 sprinklers
¥or §1 units, 10, = 25.4 mm. 4in, 100 aprinklers 4 in. 115 sprinklers
5in. 160 sprinkiers 5 in. 180 sprinkiers
Bin. 275 sprinklers 6in. 800 sprinklers
8in, See Section B.2 Bin.  See Section 8.2

98,5.3.6 Where sprinklers are installed above and below ceil-
ings and such sprinklers are supplied from a common set of
branch lines or separate branch lines supplied by 2 common
<1083 main, such branch linesshall not exceed eight sprinklers
above and eight sprinklers below any ceiling on either side of
the cross main,

23.5.3.7 Pipe sizing up to and including 3 in. (76 mm]} shall
be as_shown.in Table 28.53.7 in accordance with Figure
98.5.2.3(a), Figure 28.5.2.5(b), and Figure 23.5.2.3(c) utiliz-
ing the greatest number of sprinklers to be found on any two

adjecent levels.

93,538 Branch lines and cross mains supplying sprinklers
inatalled entirely above or entirely below ceilings shall be sized
in accordance with Table 28.5.8.4 or Table 28.5.3.5,

For 8I units, 1 in. = 264 mm.

Tuhle 28.5.8.5 Nomber of Sprinkiets — Greater Than 12 £
(8.7 m) Separations

Stgel Copper
2%in. 15 sprinklers 2%in 20 sprinklen
8in. 30 sprinklers $in. 35 sprinklers
$4in. 60 sprinklers  8%in. 65 sprinklers

For 81 units, 1 in, = 25.4 mm.
Note; For other pipe and twbe sizes, see Table 22.5.3.4.
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NFPA 120, Stendavd for Fire Prevention and Control in Cool
Minss, 2010 edition. .

NFPA 122, Standard for Fire Prevention and Control in Metal/
Nonmaial Mining and Metal Mineval Processing Facilities, 2010 edi-

ton.

NFPA 180, Standasd for Fixed Guideway Transit end Passenger
Rail Systems, 2010 edition.

NEPA 140, Standar? on Motion Picturs and Telsvision Produo
tion Studio Soundstages, Approved Production Fecilitiss, and Produc-
tion Locations, 2008 edition.

NEPA 150, Standard on Fire and Life Saftty én Animal Housing
Facilities, 2015 edition.

NFPA 214, Standard on Water-Cooling Towers, 2011 edition.

NEPA. 807, Standard for the Construstion and Fire Protection of
Marine Terminals, Piers, and Wharves, 2011 edition,

NFPA 818, Standard for the Protection of Semiconductor Fabrica-
#on Facilities, 2012 edidon.

NFPA 400, Havardous Materials Cods, 2013 edition.

NFPA 415, Standard on Airport Tevminal Buildings, Pusting
Rawp Drainage, end Loading Walkways, 2013 edition.

NFPA 428, Standard for Construction and Protection of Afrcraft
Engine Test Facilities, 2010 edition.

NFPA 804, Standavd for Fire Protection for Advanced Light Water
[Readlor Blgctric Genevating Plants, 2010 edition.

NFPA. 805, Performance-Based Siandard for Fins Protection for
Light Waster Reacior Eleciric Generating Plants, 2010 editioni.

NFPA 851, Recommended Practice for Fire Protection for Hydro-
elesiric Generating Plants, 2010 edition.

NFPA 909, Cods for the Protection of Cultural Resouvee
— Mussuns, Libraries, and Places of Worship, 2010 edition.

Chapter $ Definitions

3.1 General. The definitions contained in this chapter shall
apply to the terms used in this standard. Where terms are not
defined in this chapter or within another chapter, they shail
be defined using their ordinarily accepted meanings within
the context in which they are used. Mervigm-Webster’s Collegiate
Distionary, 1kth edition, shall be the source for the ordinarily
accepted meaning.

8.2 NFPA Official Definitions,

$.2.1% Approved. Acceptable to the authority having juriedic-
tion.

$.2.2% Acthority Having Jurisdiction (AHJ). An organization,
office, or individual responsible for enforcing the require-

ments of a code or standard, or for approving equipment,
materials, an installation, or a procedure.

3.2.8% Listed. Equipment, materials, or services included ina
list published by an organization that is acceptable to the au-
thority having jurisdiction and concerned with evaluation of
products or services, that maintains periodic inspection of
production of listed equipment 6r materials or periodic evatu-
ation of sexvices, and whose listing states that ejther the equip-
ment, material, or service meets 2ppropriate designated stan-
dards or has been tested and found suitable for a speafied
purpose.

3.24 Shall. Indicates a mandatory requirernent.

5.2.5 Shonld, Indicates a recommendation or that which is
advised but not required.

32,6 Stmdard. A document, the main text of which contains
only mandatory provisions nsing the word “shall” to indicate

18-17

requirernents and which is in a form generally auitable for
mandatory reference by another standard or code or for adop-
tion into law. provisions are not to he consid-
ered a part of the requirements of a standard and shali be
located in an appendix, annex, footnote, informational note,
or other means as permitted in the Manwval of Styis for NFPA
Technical Commiites Documents.

3.3 General Definitions.

3.3.1 Antomatic Sprinkler. A fire suppression or control de-
vice that operates automatically when i heatactivated ele-
ment is beated to its thermal rating or above, allowing water to
discharge over a specified area.

8.3.2* Bathroom. Within a dwelling unit, any room or com-
partment dedicated to personal hygiene, containing a toilet,
sink, or bathing capability such as a shower or tub.

$.8.8 CeilingHeight. The distance between the floor and the
underside of the ceiling above {or roof deck) within the area.

8.3.4* Celling Pocket. An architectural ceiling feature that
consiste of a bounded area of ceiling located at a higher eleva-
tion than the attached lower celling,

8.8.5 Ceiling Types.
3.8.5.1 FlatCeiling. A comtinuous ceiling in a single plane.

5.3.5.2 Horizonal Cetling. A cellingwith a slope not exceed-
ing 21n 12,

8.8.5.8 Sloped Celling. A ceiling with a slope exceeding
2in 12,

8.8.5.4 Smooth Caiting. A continuous ceiling free from sig-
nificant irregularities, lumps, or indentations,
$.3.6 Comperoment. A space completely enclosed by walls
and a ceiling. Each wall in the compartment is permitted to
have openings to an adjoining space if the openings have a
minimum lntel depth of 8 in. (200 mm) from the ceiling and
the total width of the apenings in each wall does not exceed
8 fi (2.4 m). A single opening of 36 in. (800 mm) or less in
width without a lintel is permitted when there are no other
openings to adjoining spaces,
8.8.7% Control Valve, A valve controlling flow to waterbaced
fire protection systems.

$.5.8* Draft Curbin. A continnous material protruding

dowmward from the ceiling to créate a reservoir for collecting
mnoke and heat

8.3.9 Drop-Out Celling. A suspended ceiling system, which is
installed below the sprinklers, with listed tanslucent or
‘opaque panels that are heat sensitive and full from their set-
ting when expozed to heat.

8.5.10 Dwelling Unit (for sprinkler system installations). One
or more rooms arranged for the use of one or more individu-
als living together, aa in & singie housekeeping unit normally
‘having cooking, living, sanitary, and sleeping facilities. that in-
clude, but are not limited to, hotel rooms, dormitory rooms,
apartments, condominiums, seeping rooms in nursing homes,
and similar living units.

5.5.11 Fire Control. Limiting the size of a fire by distribution
of water 80 as to decrease the heat releate rate and pre-wet

adjacent combustibles, while controliing ceiling gus tempera-
tures to avoid structural damage. pe
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3.3.12 Fire Suppression. Sharply reducing the heat release
rate of a fire and preventing its regrowth by means of direct
and sufficient application of water through the fire plume to
the burning fuel surface.

3.3.13 Fuel¥ired Heating Unit. An appliance that produces
heat by buming fuel,

3.3.14 High Volume Low Speed Fun, A ceiling fan that is ap-
proximately 6 £t to 24 ft in diameter with a rotgtional speed of
approximately 80 to 70 revolutions per minute.

3.8.15 Hydraulically Designed System. A calculated sprinkier
system jn which pipe sizes are selected on a pressure loss basis
to provide a prescribed water density, in gallons per minute
per square foor (mm/min), or a prescribed pinimum dis-
charge pressure or flow per sprinkler, distributed with a rea-
sonable degree of uniformity over a specified area.

3.5.16% Limited-Combustible (Matesial). Refers to a building
construction material not complying with the definition of
noncombustible material that, in the form in which it is used,
has a potential heat value not exceeding 5500 Btu/Ib
(8141 KJ/kg), where tested in accordance with NFPA 259, and
includes either of the following; (1) materials having a struc-
tural base of noncombustible material, with a susfacing not
exceeding a thickness of % in. (3.2 mm) that has a flame
spread index not greater than 50; or (2) materials, in the form
and thickness used, having neither 3 flame spread index
greater than 25 nor evidence of continued progressive com-
bustion, and ¢f such composition that surfaces that would be
exposed by cutting through the material on any plane would
have neither @ flame spread index greater than 25 nor evi-
dence of continued progreasive combustion, when tested in
accordance with ASTM E B4, Stendard Tist Mathod of
Burring Characteristics of Building Materials, or ANSI/UL 728,
Standard Thst Method of Susface Buming Characteristics of Building
Materials.

$.3.17 Noncombustible Material. A material that, in the form
in which it is used and inder the conditions anticipated, will
not ignite, burn, support combustion, or release Aammable
vapors, when subjected to fire or heat; materiais that are re-
ported as passing ASTM E 186, Standard Test Method for Behavior
of Matsrials in o Vertical Tube Purnace at 750°C, shall be consid-
ered noncombustible materials,

8.8.18 Ohstruction,

8.3.18.1 Contintous Obstruction. An obstruction located at
or below the level of sprinkler defiectors that affect the
discharge pagtern of two or more adjacent sprinklers.

5.3.18.2 Noncontinuons Obstruction. An obsiruction at or
below the level of the sprinkler deflector that affects the

discharge pattern of a single sprinkler.

3.3.19* Rew Water Source. A water supply that has not been
) treated and could contain foreign material that could enter
the sprinkler system,

3.8.20 Shop-Welded. As used in this standard, shop in the
term s, means either (1) a sprinkler contractor's or
fabricator's premise or (2) an area specifically designed or
authorized for welding, such as a detached outside location,
maintenance shop, or other area (either temporary or perma-
nent) of nonconibustible or fire-resistive construction free of
combustible and flammable contents and suitably segregated
frorm adjacent arezs,
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8.3.21 Swall Room. A compartument of light hazard occu-
pancy classification having unohstructed construction and a
floor area not exceeding 800 fi* (74.3 m?),

8.5.22% Sprinkler System. A system that consists of an inte-
grated network of piping designed in accardance with fire
protection engineering standards that inclndes a water supply
source, a water control valve, a waterflow alarm, and a drain
andiscommonlyuﬂvatedbyheatﬁwnaﬁre,d!schmging
water over the fire area, The portion of the eprinkler spstem
above ground is a network of specifically sized or hydraulically
designed piping installed in 2 building, structure, or area, gen-
erally overhead, and to which sprinklers are attached in 2
tematic pattern. The system is commonly activated by heat
from a fire and discharges water over the fire area.

8.3.28 Sysiem Working Pressme. The maximum anticipated
static (nonflowing) or flowing pressure applied to sprinkler
system components excluzive of surge pressures and exclusive
of pressure from the fire department connection,

8.5.24 Thermal Barrier. A material that Limits the average
temperature rise of the unexposed surface to not more than
250°F (189°C) above ambient for a specified fire exposure
duration using the standard time—temperatare curve of
ASTM E 119, Standard Test Methods for Fire Tests of Building Con-
struction and Materials.

84 Sprinkler Systesn Type Definitions.

84.1 Antifreeze Sprinkder Systen. A wet pipe system using
automatic sprinklers that contains a liquid solution to prevent
freezing of the systern, intended to discharge the solution
upon sprinkler operation, followed immediately by wacer
from a water supply.

8.4.1.1 Premived Antifreexs Sobution. A mixture of an anti-
ﬁweezematerialwithwm&misprepmedandﬁctommbned
bythemanufacnmvdﬂuquﬂitywntmlmdmeinplam
ﬂ:menmmthattheanﬁﬁ:aemso!uﬁnnmaimhomoge-
neous and that the concentration is as spectfied.

34.2 Circulating Sprinkder Systern, A wet
sprinkler system having non—fire protection «:cmnecn‘mzl:i Pt:
automatic sprinkler systems In a closed-loop piping armange-
ment for the purpose of utilizing sprinkler piping to conduct
water for heating or cooling, where water is not removed or
sed from the system but only circulated through the piping
system.

3.48 GombhedllryPipe-ReadonSpﬁanSym Asprin-
Kler system employing automatic sprinklers attached to 3 pip-
ing system contining air under pressure with & supplemental
detection system installed in the same areas as the sprinklers,
Operation of the detection system acnates tri ing devices
that open dry pipé valves stmultaneously and without loss of
air pressure in the system. The detection system also serves as
an automatic fire alarm system.

3.4.4 Dehuge Sprinkler System. A sprinkler system em loying
open sprinklers or nozzles that are attached toa pipingpsystem
that is connected to a water supply through a valve that is
opened by the operation of a detection system instalied in the
same areas as the sprinklers or the nozzles, When this valve
opens, water flows into the piping system and discharges from
all sprinklers or nozzles attached thereto.

8.4.5 DryPipe Sprintder System, Asprinkler system employi
automatic sprinklers that are attached to 2 pipingsystem o%:g‘if-
ing air or nitragen under pressure, the release ofwhich (as from
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the opening of 2 sprinkler) penmits the water pressure 10 open a
valve known as a dry pipe valve, and the water then flows into the
piping system and out the opened sprinklers.

3,4.6* Gridded Sprinkler System. A sprinkler system in which
parallel crog mains are connected by multiple branch lines,
causing an operating sprinkler to receive water from both
ends of its branch line while other branch lines help transfer
water between cross mains.

8.4.7* Looped Sprivkler System. A sprinkler systern in which
multiple cross mains are tied together so as to provide more
than one path for water to flow to an operating sprinkler and
branch lines are not tied together.

3.4.8 Multicycle System. A type of sprinkier system capahle of
repeated on—off flow cycles in response to heat.

3.4.9 Pipe Schednle A sprinkler gystem in which the
pipe tizing js selected from a echedule that is determined by the
ocrupancy dassification and in which a given sumber of sprin-
Mers are allowed to he supplied from specific sizes of pipe.
$.4.10* Preaction Sprinklex System. = A sprinkler systern employ-
ing antomatic sprinklers that are attached to a piping system that
contzing air that wight or might not be under pressure, with &
supplementat detection system installed in the same areas as the
sprinklers.

3.4.11 Wet Pipe Sprinkler System. A sprinkler system employ-
ing antomatic sprinkless attached to a piping system containing
water and connected to a water sapply o that watet discharges
irnmediately from sprinklers opened by heat from a five.

3.5 System Component Definitions.

8.5.1° Air Receiver. A chamber, compatible with an air com-
pressor, that can store air under pressure that is higher in
pressure than that in the dry pipe or preaction system piping.
8,5.2 Air Reservoir. A chamber that can stare air at the pame
pressure that is in the wet pipe system piping.

3.5.3 Amn-Over: A horizontal pipe that extends from the

branch line to = single sprinkler or a sprinkier above and be-
low a eciling.

8.5.4 BranchLines. The pipes supplying sprinklers, either di-
rectly or through sprigs, drops, return bends, or arm-overs,

$.5.5 Cross Mains. The pipes supplying the branch lines, ei-
ther directly or through riser nipples.

3.5.6 Feed Mains. The pipes supplying cross mains, either
directly ar through risets,

$.5.7 Flexible Listed Pipe Conpling. Alisted coupling or fitting
that allows mxial displacement, rotation, and at least 1 degree of
angular movement of the pipe without inducing harm on the
pipe. For pipe diameters of 8 in. (203.2 mm) and larger, the
angular movement shall be permitted to be less than 1 degree
but not less than 0.5 degree.

8.5.8 Riser Nipple. Vertical piece of pipe between the mam
and branch line,

3.5.9 Risers. The vertical supply pipes in a sprinkler systerm.

3.5.10 Sprig. A pipe that rises vertically and supplies 2 single
sprinkler.

8.5.11 Supervisory Device. A device arranged to supervise the
operative condition of automatic sprinkler systems.
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3.5.12 System Riser. The ehoveground horizontal or vertical
pipe between the water supply and the mains (cross or feed)
that contains a control vatve {either directly or within its sup-
ply pipe), pressure gauge, drain, and a waterflow alarm device.

8.5.18 Waterflow Alarm Device. An attachment to the sprin-
Kler system that detects a predetermined water flow and is
connected to 3 fire alarm system to initiste an alarm condition
oris used to mechanically or electrically initiate a fire pump or
local andible or visual alarm.

8.6 Sprinkier Definitions.

3.6.1* General Sprinlder Characteristics, The following are
characteristics of a sprinkler that define its ability to control or
extinguish a fire. (1) Thermal sensitivity. A measure of the
rapidity with which the thermal element operates as instalied
in a specific sprinkler or sprinkler assembly. One measure of
thermal sensitivity is the response tme index/{RTI) as mea-
sured under standardized test conditions, (a) Sprinklers de-
fined as fast response have a thermal element with an RTJ of
50 (meters-seconds)'’ or less. (b) Sprinkiers defined as stan-
dard respense have a thermal element with an RTI of
80 ({meters-seconds)’”® or more. (2) Temperature rating.
(8) Kfactor (s Chapter ). (4) Installation orientation (s
2.6.2). (5) Water distribution characteristice {i.e., application
rate, wall wetting). (6) Special scrvice conditions (se¢ 3.6.3).
3.6.2 Tnstellation Orientation, The following sprinklers are
defined according to orientation.

8.6.2.1 Comcealed Sprinkler. A recesed spriikler with cover
plate, -

3.6.2.2 Filush Sprinkler. A sprinkler in which all or part of
the body, including the shank thread, is mounted above
the lower plane of the ceiling.

3.6.2.3 Pendent Sprinkler. A sprinkler designed to be in-
stafled in such  way that the water stream is directed down-
ward against the deflector.

8.6.24 Recessed Sprinkler. A sprinkler in which all or part
of the body, other than the sthank thread, is mounted
within a recessed housing.

8.6.2.5 Sidewall Sprinkler. A sprinkier having special de-
Bectors that are designed to discharge most of the water
away from the nearby wall in a pattern resembling one-
guarter of a sphere, with a small portion of the discharge
directed at the wall behind the sprinkler,

8.6.2.6 Upright Sprinkler. A sprinkler detigned to be in-
stalled in such a way that the water spray is direcied up-
wards against the deflector.

8.6.8 Special Sexvice Conditions, The following sprinklers are

defined according to special application or environment.
8.6.3.1 Corvosion-Resistant Sprinkler. Asprinkler fabricated
with corrosion-resistant material, or with special coatings
or platings, to be used in an atmosphere that would nor-
mally corrode sprinkiers.

8.6.3.2% Dry Sprrinkler. Asprinkler secured in an extension
nipple that has a seal at the inlet end to prevent water from
entering the nipple until the sprinkler operates.

8.6.5.3 Fustitutionsl Sprinkler. A sprinkler specially de-
signed for registance to ing purposes and with
components not readily converted for use as weapons.
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8.6.83.4 Intomedinte Level Storuge Sprinkler. A
sprinkler equipped with integral shields to protect its oper-
ating elements from the discharge of sprinklers installed at
higher elevations.

8.6.3.5 Ornamentul/Decorative Sprinkler. A sprinkler that
has been painted or plated by the manufacturer,

3.6.3.6 Pilot Line Delecior. A smndard spray sprinkler or
thermostatic ixed-temperature release device used as a detec-
tor to pneumatically or hydraulically release the main valve,
controlling the flow of water into & fire protection system.

8.6.4 SpricKer Types. The following sprinklers are defined
according to design and performance characteristics,

8.6.4.1* Control Mode Specific Application (CMSA) Spirinkler. A
type of spray sprinkler that is capable of producing charac-
teristic Jarge water droplets and that is listed for its capabil-
ity to provide fire control of specific high-challenge fire
bazards.

8.68.4.2* Early Fast-Response (ESFR) Sprinkler. A
type of fast-response sprinkler that has a thermal element
with an RT1 of 50 (meterssecands)’/® or less and is listed
for its capability to provide fire suppression of specific
high-challenge fire hazards.

3.6.4.8 Edended Coverage Sprinkler. A type of spray spsin-
Kler with maxinum coverage areas as specified in Sections
8.8 and 8.9 of this standard.

3.6.4.4 Noxzles. A device for use in applications requiring
special water discharge patterns, directional spray, or other
unusual discharge characteristics.

3.6.4.5 OldStyle/Conventional Sprinkler. A sprinkler that
directs from 40 percent to 80 percent of the total water
initially in 2 downward direction and that is designed to be
installed with the deflector either upright or pendent.

5.6.4.6 Open Sprinkler. A sprinkler that does not have ac-
tuators or heat-responsive elements,

$.6.4.7* Quick-Response (QR) Spriszkler. A type of spraysprin-
kler that has a thermal element with an of 50 (meter-

seconds)™* or less and s listed a5 a quick-response sprinkler
for its intended vze.

8.6.4.7.1* Quich-Response Barly Suppwession (QRES) Sprin-
Eler. A type of quick-response sprinkier that has a thermal
clement with an RTI of 50 (meter-seconds) ® of less and is
listed for its capability to provide fire suppression of spe-
cific fire hazards,

3.6.4.7.2 Quich-Response Bxtended Coverage Sprinkler. A
type of quick-respomse sprinkler that has a thenmal element
with an RTT of 50 (metereeconds)’/? or less and complies
with the extended protection areas defined in Chapter 8.

1 3.6.4.8 Residential Sprinkler. A type of fast-response sprin-
Xler having a thermal slement with an RTT of 50 (meters-
seconds)”* or less, that bas been specifically investigated for
its ability to enhance survivability in the room of fire origin,
and that is listed for use in the protection of dwelling units.

3.6.4.9 Special Sprinkler. A sprinkler that has been tested
and listed as prescribed in 8.4.8.

$.6.4.10 Spray Sprinkler. A type of sprinkler listed for its

capability to provide fire control for a wide range of fire
hazards.
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3.6.4.10.1 Stendard Spray Sprinkler. A spray sprinkler with
maximum coverage areas as specified in Sections 8.6 and
8.7 of this standard.

3.7 Construction Definitions.

8.7.1* Obstructed Constroction. Panel copstruction and other
constrniction where beamns, 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 five.

3,7.2* Unobstructed Construction.  Construction where beams,
trusses, or other members do pot impede heat flow or water dis-
trdbastion in a manner that materially affects the ability of sprin-
klers to control or suppress a fire. Unobstrocted construction has
horizontal structural members that are not solid, where the

openings are at least 70 percent of the crosssection area and the
depth of the member does not exceed the least dimension of the

openings, or all construction types where the spacing of struc.
tural members exceeds 7% & (2.5 m) on center,

8.8 Private Water Supply Piping Definitions.
8.8.1 General Definitions from NFPA 24.

8.8.1.1 Appurtenance. An accessory or attachment that en-
ables the private fire service main to perform its intended
function, [24, 2018]

3.8.1.2 Corrosion-Resistant Piping. Piping that has the prop-
erty of being able to withstand deterioration of its surface or
its properties whey exposed to its eovironment. [24, 2013]
3.8.1.3 Corrvsion-Retardant Matevial. A lining or cozting
material that when applied to piping or appurtenances has
the property of reducing or slowing the deterioration of
the object's surface or properties when exposed to its envi-
ronment. [24, 2013}

$.8.1.4 Fire Connection. A connection through
which the fire depariment can pump supplemental water
into the sprinkler system, standpipe, or other system, fur-
nishing water for fire extinguishment to supplement exist-
ing water supplics. [24, 2015]

3.8.1.5 ‘Fire Pump. Apump thatis a provider of liquid flow
and pressure dedicated to fire protection. [20, 2013]
3.8.1.8 HoseHowss. An enclosure located over or adjacent
to a hydrant or other water supply designed to contain the
necessary hose nozzles, hose wrenches, gaskets, and span-
ners to be used in fire fighting in conjunction with and to
provide aid to the local fire department, {24, 2018]

3.8.1.7 Hydrant Butt. The hose connection outlet of 2 hy-
drant. [24, 2013]

3.8.1.8 Hydraulically Calculated Water Demand Flow Rate.
The waterflow rate for a system or hose stream that has been

calculated using accepted engineering practices, [24, 2018]
3.8.1.9 Pressure.

3.8.1.9.1 Residual Pressure. The pressure that exists in the
distribution system, measured at the cesidual hydrantat the
time the flow readings are taken at the flow hydrants, {24,
2018}

3.8.1.9.2 Static Pressure. The pressure that exists at a given
point under normal distribution system conditions measured
at the residual hydrant with no hydrants flowing, [24, 2018]
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3.8.1.10 Progsure Regulating Devics. A device designed for
the purpose of reducing, regulating, controlling, or re-
stricting water pressure. [24, 2018]

3.8.1.11% Private Fire Service Main. Private fire service
main, as used in this standard, is that pipe and its appur-
tenances on private property (1) between a source of
water and the base of the system riser for water-hased fire
protection aystems, (2) between a scurce of water and
inlets to foam-making aystems, (8) between a source of
water and the base elbow of private hydrants or monitor
nozzles, and (4) wsed as fire pump suction and discharge
piping, (5) beginning at the inlet side of the check valve
on a gravity or pressure tank, [24, 2018]

3.8.1,12 Pumper Oullet. The hydrant outlet intended for
use by fire departments for taking supply from the hydrant
for pumpers, {24, 2018}

8.8.1.13 Rated Capesity, . The flow available from a hydrant
at the designated residual pressure (rated pressure) either
measured or calenlated. [24, 2018]

8.8.1.14 Test.

8.8.1.14.1 Flow Tist A test performed by the flow and
measurement of water from one hydrant and the static and
residual pressures from an adjacent hydrant for the pus-
pose of determining the available water supply at that loca-
tion. [24, 2013]

5.8.1.54.2 Flushing Tht. A test of a piping system using
high velodity flows to remove debris from the piping systemn
Pprior tu it being placed in service, [24, 2018]

5.8.1.14.8 Hydrostatic Test: A test of a closed piping system
and its attached appurtenances consisting of subjecting the
piping to an increased internal pressure for a specified period
of duration to verify systen integrity and leak rates. [24,2018)
3.8.1.15 Vaioe.

3.8.1.15.) Chech Vale. Avalve that allows low in one direc-
tion only. 24, 2018]

8.8.1.156.2 Fadicating Valve. A valve that has components
that show if the valve is open or closed: Examples are out-
side screw and yoke (OSSY) gate valves and underground
gate valves with indicator posts. [24, 2013)

8.8.2 Hydrant Defintfions from NFPA 24,

8.8.2.1 Hydrant 'An exterior valved connection to a water
supply system that provides hose connecdons. {24, 2013]

3.8.2.1.1 Dry Borrd This is the most common
type of hydrant; it has a control valve below the frost line
hetween the footpiece and the barrel. [24, 2018]

$.8.2.1.2 Flow Hydront. The hydrant that is used for the
flow and flow measnrement of water during a flow test.
{24, 2018]

5.8.2.1.3 Private Fire Hydrawt. A valved connection on a
water supply system having one or more outlets and that is
nsed to supply hose and fire department pumpers with wa-
ter on private property. [24, 2013]

8.8.2:1.4 Public Hydrant. A valved connection On a water
supply systemn having one or more outlets and that is used
1o supply hose and fire department pumpess with vater.
[24, 2018}

8.8.2.1.5 Residual Hydrant. The hydrant that is used for
x[neamr;tgg static and residual pressures during a flow test.
%, 20

8.8.2.1.6 Wet Barrel Hydrant, Atype of hydrant that some-
times is used where there is no danger of freczing weather.
Each outlet on a wet barrel hydrant is provided with a
vatved ontlet threaded for fire hose, (24, 20131

8.9 Storage Definitions.
8.9.1* General,

8.9,1.1* Available Height for Starage. The maximum height
at which commodities can be stored abaove the floor and
sl maintain necessary clearance from structural members
and the required clearance below sprinklers.

$9.1.2 Cartoned. Amethod of storage consisting of corra-

gated cardboard or paperboard contsiners fully enclosing
the commeodity.

8.9.1.8* Carion Redords Storage. A Class Il commodity con-
gisting predominantly of paper records in cardhoard cartons.

8.9.1.4 Cotwal. For the purposes of carton recards stor-
ae, @ storage aid consisting of either apen metal grating or
solid horizontal barriers supported from a rack storage sys-
tem that iz utitized as a walkway for access to storage at
elevated levels. Catwalks are accessed using stairs and are
not separate floors of a building.

3.9.1.5 Clegrance to Ceiling. The distance from the top of
storage to the ceiling above.

$.9.1.6 Commodity. The combinatdon of products, pack-
ing material, and container that determines commodity
dlassification.

3.9.1.7 Compact Storage. Storage on solid shelves not ex-
ceeding 26 in. (0.9 m) in total depth, amanged as part of a
compact storage module, with ro more than 50 in. (0.76 m)
between shelves vertically and with no internal vertical flue
spaces other than those between individul shelving sections.

3.9.18 Compec: Sivrage Module. A type of shelving unit
consisting of compact storage wherchy the units move 1o
allow for storage to be pushed togetber creating a storage
unit with no flues or minimal spaces between units, Aisles
are created by moving the shelving unit. Compact storage
modules can be manual or electric in operation. ’

3.9.1.9% Compartmendad. The rigid separation of the prod-
uctsin a container by dividers that form a stable unit under
fire conditions.

8.9.1.10* Container (Shipping, Master, or Outer Container). A
receptacie strong enough, by reason of matbrial, design,
and construction, 0 be shipped safely without further
packaging.

8.9.1.11* Conventional Pallets A materiakhandling ald de-
signed to support a unit load with openings to provide access
for materiathandling devices. (S FipuwA.3,5.1.11.)
3.8.1.12" Encapsulation. A method of packaging that ei-
ther consists of a plastic sheet completely enclosing the
sides and top of a pallet load containing a combustible
commaodity, a combustible package, or a group of corabus-
tible commodities or combuatible packages, or consists of
combusiible commodities individually wrapped in plastic
sheeting and stored exposed in a pallet load,
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