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SECTION 21 13 17.00 10

DRY PI PE SPRI NKLER SYSTEM FI RE PROTECTI ON
05/09
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NOTE: This gui de specification covers the
requirenents for dry pipe fire protection sprinkler
systems.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate information.

Renmove information and requirements not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel cone and shoul d be
submtted as a Criteria Change Request (CCR).

*% *%

PART 1

*% *% *% *% *% *% *% *% *% *% *%%

GENERAL

*kkkkkkkkkkkkkkk
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NOTE: Because dry systens are slower in operation
are less reliable, and require considerable and
critical maintenance, they should be linmted in
application and used only in areas subject to
freezing. Areas that are not subject to freezing
shoul d be protected with wet pipe sprinkler systens.

The Designer will edit this specification section
for either a perfornance-designed systemor a fully
desi gned system as appli cabl e.

This specification section is primarily intended for

performance desi gned systens, i.e. systems where the
size, layout, and support of branch lines and cross
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mai ns, and the | ayout of sprinkler heads will be
desi gned by the Contractor

The Designer will provide the follow ng information
in the contract docunents for performance desi gned
systens. This information will be in accordance
with UFC 3-600-01.

(1) Show the | ayout and size of all piping and

equi prent fromthe point of connection to the water
supply, to the sprinkler cross mains. The contract
drawi ngs nust include a detailed sprinkler riser
diagram Water velocity in the piping should not
exceed 6 ms 20 ft/s.

(2) Show | ocation and size of service mains,

interior feed mains, control valves, sprinkler
risers, drain lines, sectional valves, and

i nspector's test valves and switches on the draw ngs.

(3) Specify waterflow data including hydrant fl ow
results, including the |ocation where the hydrant
flow test was conducted, the |ocation and size of
exi sting mains and new water supply lines that wll
serve the sprinkler system (including al
supervisory valves), and the |ocation and size of
all risers.

(4) Highlight or clearly indicate the area(s) to be
protected by sprinklers on the draw ngs.

(5) Specify waterflow requirenments including the
design density, design area, the hose stream demand
(i ncluding | ocation of the hose stream demand), the
duration of supply, and sprinkler spacing and area
of coverage in this section

(6) Show the location of the backfl ow preventer

(i ncluding provisions for a drain and access for

mai nt enance) where the potable water supply system
is at risk of contami nation by the sprinkler system
on the draw ngs.

(7) Show all provisions necessary for forward fl ow
testing of the backfl ow preventer at system demand
as required by NFPA 13 on the drawi ngs. |Indicate

| ocation of all conponents and required itens
including test ports for pressure neasurenents both
upstream and downstream of the backfl ow preventer, a
drain to the building exterior, and appropriate,

per manent neans of di sposing of the |large quantity
of water that will be involved in the initial test
and subsequent annual tests.

(8) Air conpressors, including controls and conplete
installation details, including piping, control
val ves, nounting base.

(9) Highlight all conceal ed spaces on the draw ngs
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that require sprinkler protection, such as spaces
above suspended ceilings that are either built of
conbustible nmaterial or that can contain conbustible
materials, such as storage, and conmuni cation
cabling that is not fire-rated.

(10) Provide details on the drawi ngs of pipe
restraints for underground piping. This includes
details of pipe clanps, tie rods, mechanica

retai ner glands, and thrust bl ocks.

When connecting to an existing water distribution
system waterflow tests will be conducted to
determi ne avail able water supply for the sprinkler
system The Designer will either performor wtness
the waterflow test. The waterflow test results
(including date test is perfornmed) should be

i ncluded in the Project Devel opnent Brochure;
however it is critical that the waterfl ow test
results be included in the design docurments no | ater
than the concept submission. Note that the
availability of and funding for the Designer to
participate or witness the waterflow test will be
necessary. The need for fire punps or a water tank
can in nany instances have a significant inpact on

t he amount progranmed for design and construction of
a facility.

A fully designed systemw |l include the itens
listed above and all additional information required
that is required by UFC 3-600-01 and NFPA 13 for a
ful ly operational system

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

1.1 REFERENCES

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
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basi ¢ designation only.
AVERI CAN SOCI ETY OF SANI TARY ENG NEERI NG ( ASSE)

ASSE 1015 (2011) Perfornmance Requirenents for Double
Check Backfl ow Prevention Assenblies and
Doubl e Check Fire Protection Backfl ow
Prevention Assenblies - (ANSI approved
2010)

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWMA)

AWM C104/ A21. 4 (2016) Cenent-Mortar Lining for
Ductile-Iron Pipe and Fittings for Water

AWM Cl110/ A21. 10 (2012) Ductile-Iron and Gay-lron Fittings
for Water

AWM Cl111/ A21. 11 (2017) Rubber-Gasket Joints for
Ductile-lIron Pressure Pipe and Fittings

AWM Cl151/ A21. 51 (2017) Ductile-Iron Pipe, Centrifugally
Cast

AWM C203 (2008) Coal -Tar Protective Coatings and

Li ni ngs for Steel Water Pipelines - Enanel
and Tape - Hot- Applied

ASME | NTERNATI ONAL ( ASME)

ASME B16. 1 (2015) Gray Iron Pipe Flanges and Fl anged
Fittings C asses 25, 125, and 250

ASME B16. 11 (2016) Forged Fittings, Socket-Wl ding and
Threaded

ASME B16. 21 (2011) Nonnetallic Flat Gaskets for Pipe
Flanges

ASME B16. 3 (2011) Malleable Iron Threaded Fittings,

Cl asses 150 and 300

ASME B16. 4 (2011) Standard for Gray Iron Threaded
Fittings; Casses 125 and 250

ASME B16. 9 (2012) Standard for Factory-Made W ought
Steel Buttwelding Fittings

ASME B18. 2.2 (2015) Nuts for General Applications:
Machi ne Screw Nuts, Hex, Square, Hex
FIl ange, and Coupling Nuts (lnch Series)
ASTM | NTERNATI ONAL ( ASTM

ASTM A135/ A135M (2009; R2014) Standard Specification for
El ectri c- Resi stance- Wl ded Steel Pipe

ASTM A183 (2014) Standard Specification for Carbon
Steel Track Bolts and Nuts
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ASTM A193/ A193M

ASTM A449

ASTM A47/ AATM

ASTM A53/ A53M

ASTM A536

ASTM A563

ASTM A563M

ASTM A795/ A795M

ASTM F436
ASTM F436M
FM GLOBAL (FM

FM APP GUI DE

(2016) Standard Specification for

Al'l oy-Steel and Stainless Steel Bolting
Materials for Hi gh- Tenperature Service and
O her Special Purpose Applications

(2014) Standard Specification for Hex Cap
Screws, Bolts, and Studs, Steel, Heat
Treated, 120/105/90 ksi M nimum Tensile
Strength, Ceneral Use

(1999; R 2014) Standard Specification for
Ferritic Malleable Iron Castings

(2012) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wel ded and Seani ess

(1984; R 2014) Standard Specification for
Ductile Iron Castings

(2015) Standard Specification for Carbon
and Al loy Steel Nuts

(2007; R 2013) Standard Specification for
Carbon and Alloy Steel Nuts (Metric)

(2013) Standard Specification for Black
and Hot - Di pped Zi nc-Coated (Gal vani zed)
Wel ded and Seaml ess Steel Pipe for Fire
Protection Use

(2011) Hardened Steel Washers

(2011) Hardened Steel Washers (Metric)

(updat ed on-1ine) Approval Cuide
http://www.approvalguide.com/

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS

| NDUSTRY ( MSS)

M5S SP-71

(2011; Errata 2013) Gray Iron Swing Check
Val ves, Flanged and Threaded Ends

NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)

NFPA 101

NFPA 13

NFPA 13D

(2018; TIA 18-1; TIA 18-2; TIA 18-3) Life
Saf ety Code

(2016; TIA 16-1; TIA 16-2; TIA 16-3 2016;
Errata 17-1; Errata 17-2) Standard for the
Installation of Sprinkler Systens

(2016) Standard for the Installation of
Sprinkler Systens in One- and Two-Fanily
Dwel i ngs and Manuf actured Hones
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NFPA 13R (2013) Standard for the Installation of
Sprinkl er Systens in Residential
Qccupancies Up to and Including Four
Stories in Height

NFPA 1963 (2014) Standard for Fire Hose Connections

NFPA 24 (2016; ERTA 2016) Standard for the
Installation of Private Fire Service Mins
and Their Appurtenances

NATI ONAL | NSTI TUTE FOR CERTI FI CATI ON | N ENG NEERI NG TECHNOLOGI ES
(NICET)

NI CET 1014-7 (2012) Program Detail Manual for
Certification in the Field of Fire
Prot ection Engi neering Technology (Field

Code 003) Subfield of Automatic Sprinkler
Syst em Layout

U. S. DEPARTMENT OF DEFENSE ( DOD)

UFC 3-310-04 (2013; with Change 1) Seism c Design of
Buildings

UNDERWRI TERS LABORATORI ES (UL)

UL Bld Mat Dir (updat ed continuously online) Building
Materials Directory

UL Fire Prot Dr (2012) Fire Protection Equipnent Directory

.2 SYSTEM DESCRI PTI ON

a. Furnish piping offsets, fittings, and any other accessories as required
to provide a conplete installation and to elinnate interference with
ot her construction. Install sprinkler over and under ducts, piping and
pl at forns when such equi pnment can negatively affect or disrupt the
sprinkler discharge pattern and coverage.

b. Provide dry pipe sprinkler systemin [all areas of the building] [areas
i ndi cated on the draw ngs] | ]. The sprinkler systemshall provide
fire sprinkler protection for the entire area. Except as nodified
herein, design and install the systemin accordance with NFPA 13. Pipe
sizes, which are not indicated on the draw ngs, shall be deternined by
hydraulic calculation. Gidded systens shall not be used.

c. Design any portions of the sprinkler systemthat are not indicated on
the drawi ngs or are not specified herein, including |ocating
sprinklers, piping, and equi pnent, and size piping and equi prent. Base
the design of the sprinkler systemon hydraulic cal culations, and the
ot her provisions specified herein.

2.1 Hydraul i ¢ Desi gn

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Applications requiring multiple
densiti es/design areas nust be referred to and shown
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on the draw ngs.

Systens covering 140 square neters 1500 square feet
or greater will be hydraulically designed. Only
systens | ess than 140 square nmeters 1500 square feet
may be desi gned using the pipe schedul e net hod of
NFPA 13. This section nust be edited if the system
is to be designed using the pipe schedul e nethod.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkik

Hydraulically design the systemto discharge a m nimumdensity of [ ]
L/ m n per square mgpm per square foot over the hydraulically nost demandi ng
[360] [__ ] square m|[3,900] [ ] square feet of floor area. Provide
hydraulic calculations in accordance with the Area\Density Method of NFPA 13

Water velocity in the piping shall not exceed 6 nis 20 ft/s.

1.2.1.1 Hose Demand

Add an all owance for exterior hose streans of [ ] L/mn gpmto the
sprinkl er system demand at the [fire hydrant shown on the draw ngs cl osest
to the point where the water service enters the building][point of
connection to the existing water systen]. [An allowance for interior hose
stations of [ ] L/mn gpmshall also be added to the sprinkler system
demand.]

1.2.1.2 Basi s for Cal cul ati ons

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: The design nust include an adequate water
supply to nmeet the sprinkler water demand. The
desi gner nust provide water flow test results and
hydraulic calculations to ensure that the system
demand will be net.

Design Cal cul ations: The designer will provide
detail ed hydraulic calculations that clearly
denonstrate that the water supply will neet the
demand of the sprinkler system and hose streans.
Calculations will be submitted with the concept
desi gn submni ssi on.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Base the design of the systemupon a water supply with a static pressure of
[ ], and a flowof [__ ] at a residual pressure of | ]. Water
supply shall be presurmed available [at the point of connection to existing]
[at the base of the riser] [___ ]. Base hydraulic calcul ations [upon the
Hazen-WIllianms formula with a "C' value of 120 for gal vani zed steel piping,
140 for new cenent-lined ductile-iron piping, and [100] [__
exi sting underground piping] [on operation of the fire punp(s) provided in
Section 21 30 00 FI RE PUWMPS] .

a. Subnmit Hydraulic calculations, including a drawi ng showi ng hydraulic
ref erence points and pi pe segnents. Qutline hydraulic calcul ations as
in NFPA 13, except that cal cul ations shall be perfornmed by conputer
using software intended specifically for fire protection system design
usi ng the design data shown on the draw ngs. Software that uses
k-factors for typical branch lines is not acceptable. Calculations
shal | substantiate that the design area used in the calculations is the
nost demandi ng hydraulically.
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1

b. Plot water supply curves and system requirenents on semi-logarithmc
graph paper so as to present a sunmary of the conplete hydraulic
calculation. Provide a sunmary sheet listing sprinklers in the design
area and their respective hydraulic reference points, elevations,

actual discharge pressures and actual flows. Indicate elevations of
hydraulic reference points (nodes). Docunentation shall identify each
pi pe individually and the nodes connected thereto. Indicate for each

pi pe the dianeter, length, flow, velocity, friction Ioss, nunber and
type fittings, total friction loss in the pipe, equivalent pipe length
and Hazen-W /| |ianms coefficient.

2.2 Sprinkl er Cover age

Uniformy space sprinklers on branch lines. |In buildings protected by
automatic sprinklers, provide coverage throughout 100 percent of the
building. This includes, but is not linmted to, tel ephone roons,

el ectrical equipnment roons, boiler roons, sw tchgear roons, transforner
roons, and other electrical and nechani cal spaces. Coverage per sprinkler
shall be in accordance with NFPA 13, but not exceeding 9 square m 100
square feet for extra hazard occupancies, 12 square m 130 square feet for
ordi nary hazard occupanci es, and 21 square m 225 square feet for 1ight
hazard occupanci es. Exceptions are as foll ows:

a. Facilities that are designed in accordance with NFPA 13R and
NFPA 13D.

b. Sprinklers may be onitted fromsmall roonms which are exempted for
speci fic occupancies in accordance with NFPA 101

. 2.3 System Vol unme Limitations

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Designer nust ensure by calculation that a
sufficient nunber of systens is provided to limt
pi pi ng volune to |less than 2800 L 750 gal | ons.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Where the volune of any individual system piping volune exceeds 1890 L 500
gal l ons, provide the dry pipe valve with a quick-opening device. The

maxi mum system capacity controlled by one dry pipe valve shall not exceed

2800 L 750 gallons. Indicate the calcul ated volune of each systemon the

Spri nkl er System Shop Drawi ngs.

3 SUBMITTALS

NOTE: Review subnmittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmittals
required for the project.

The Guide Specification technical editors have
designated those itens that require Government
approval, due to their conplexity or criticality,
with a "G" GCenerally, other submittal itenms can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the subnittal
is sufficiently inmportant or conplex in context of
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t he project.

For subnmittals requiring Government approval on Arny
projects, a code of up to three characters within
the submttal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenent System (RMS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

The "S" following a submittal itemindicates that
the submittal is required for the Sustainability
eNot ebook to fulfill federally mandat ed sustai nabl e
requirenents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG Locate the "S" subnittal
under the SD nunber that best describes the
submttal item

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

Government approval is required for submttals with a "G' designation;

submittals not having a "G' designation are for [Contractor Quality Control
approval .][information only. Wen used, a designation following the "G
designation identifies the office that will review the submttal for the
Government.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY

REPORTI NG

Subnmit the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Shop Drawings; C[, [____]]
As-Built Draw ngs

SD- 03 Product Data
List of Submittals
Materi al s and Equi pnent; C[, | 11
Spare Parts
Fire Protection Specialist; ¢, | 11
Installer Qualifications; ¢, [___ 1]
Onsite Training; ¢, | 11

SD- 05 Design Data

Sway Braci ng
Hydraulic Calculations; C[, [___ 1]

SD-06 Test Reports

Prelimnary Tests
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1

Fi nal Acceptance Test
SD-07 Certificates
I nspection by Fire Protection Speciali st
SD-10 Operation and Mai ntenance Data
Operating and Mai ntenance Instructions; C[, [___ 1]

4 QUALI TY ASSURANCE

Conpliance with referenced NFPA standards is nmandatory. 1In the event of a
conflict between specific provisions of this specification and applicable
NFPA standards, this specification governs. Interpret reference to

"authority having jurisdiction" to nean the Contracting Oficer

4.1 Fire Protection Specialist

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkkkkhkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Level 1V nay be sel ected where warranted by
system conpl exity.

*% *% *% *% *% *% *% *% *% *%%

Performthe work specified in this section under the supervision of and
certified by the Fire Protection Specialist (FPS). Subnmit the name and
docunent ation of certification of the proposed FPS, no later than [14]
[ ] days after the Notice to Proceed and prior to the subnmittal of the
sprinkl er system shop drawi ngs and hydraulic cal culations. The FPS shal
be a registered professional engineer and a Full Menber of the Society of
Fire Protection Engineers or who is certified as a Level [II1] [IV]
Technician by National Institute for Certification in Engineering

Technol ogies (NICET) in the Automatic Sprinkler System Layout subfield of
Fire Protection Engi neering Technol ogy in accordance with N CET 1014-7

The FPS shall prepare and submit a list of submttals related to Fire
Protection fromthe Contract Submttal Register that verify the successful
installation of the sprinkler systens(s), no later than [7] [___
after the approval of the FPS. The subnittals identified on this |ist
shal | be acconpanied by a letter of approval signed and dated by the FPS
when submitted to the Government. The FPS shall be regularly engaged in
the design and installation of the type and conplexity of system specified
in the Contract docunents, and shall have served in a simlar capacity for
at least three systens that have perforned in the manner intended for a
period of not |less than 6 nonths.

. 4.2 Installer Qualifications

Work specified in this section shall be perfornmed by the Sprinkler System
Installer. Submit the name and docunentation of certification of the
proposed Sprinkler Systemlnstaller, concurrent with submittal of the FPS
Qualifications. The Installer shall be regularly engaged in the
installation of the type and conplexity of system specified in the Contract
docunents, and shall have served in a simlar capacity for at |east three
systens that have perforned in the manner intended for a period of not |ess
than 6 nont hs.

. 4.3 Shop Drawi ngs

Submit [3] | ] copies of the Sprinkler System Draw ngs, on reproducible
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full-size nylar film no later than [21] [__ ] days prior to the start of
sprinkler systeminstallation. The drawi ngs shall conformto the

requi renents established for working plans as prescribed in NFPA 13.

Drawi ngs shall include plan and el evati on views denpnstrating that the
equipnent will fit the allotted spaces with clearance for installation and
mai nt enance; update the shop drawings to reflect as-built conditions after
all related work is conpleted. Each set of draw ngs shall include the
following:

a. Descriptive index of drawings in the submittal with drawings listed in
sequence by drawi ng nunber. A |legend identifying device synbols,
nonmencl at ure, and conventi ons used.

b. Floor plans drawn to a scale not less than 1:100 1/8" = 1'-0" which
clearly show | ocations of sprinklers, risers, pipe hangers, seisnic
separati on assenblies, sway bracing, inspector's test connections,
drains, and other applicable details necessary to clearly describe the
proposed arrangenment. Indicate each type of fitting used and the
| ocati ons of bushings, reducing couplings, and wel ded joints.

c. Actual center-to-center dinmensions between sprinklers on branch |ines
and between branch lines; fromend sprinklers to adjacent walls; from
wal s to branch lines; fromsprinkler feed nmains, cross-nmins and
branch lines to finished floor and roof or ceiling. A detail shal
show the di mension fromthe sprinkler and sprinkler deflector to the
ceiling in finished areas.

d. Longitudinal and transverse building sections show ng typical branch
line and cross-main pipe routing as well as el evation of each typica
sprinkl er above finished fl oor

e. Details of each type of riser assenbly; air supply system and pi ping;
pi pe hanger; sway bracing for earthquake protection, and restraint of
underground water main at point-of-entry into the building, and
el ectrical devices and interconnecting wring.

1.5 DELI VERY, STCORAGE, AND HANDLI NG

Al'l equi pnent delivered and placed in storage shall be housed in a manner
to preclude any damage fromthe weather, hum dity and tenperature
variations, dirt and dust, or other contam nants. Additionally, all pipes
shal | either be capped or plugged until install ed.

1.6 EXTRA MATERI ALS

Submit spare parts data for each different itemof material and equi pnent
specified. The data shall include a conplete list of parts and supplies,
with current unit prices and source of supply, and a list of parts
recomended by the manufacturer to be replaced after 1 year and 3 years of
service. Include alist of special tools and test equipnent required for
mai nt enance and testing of the products supplied.

PART 2 PRODUCTS
2.1  STANDARD PRODUCTS
Provide material s and equi pment which are standard products of a

manuf acturer regularly engaged in the manufacture of such products and that
essentially duplicate itens that have been in satisfactory use for at |east
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2 years prior to bid opening. Submt manufacturer's catal og data included
with the Sprinkler System Drawi ngs for all itens specified herein.

Hi ghlight the data to show nodel, size, options, etc., that are intended
for consideration. Data shall be adequate to denonstrate conpliance with
all contract requirenments. 1In addition, provide a conplete equipnent |ist
that includes equi pnent description, nodel nunber and quantity.

2.2 NAMEPLATES

Al'l equi pnent shall have a naneplate that identifies the nanufacturer's
nane, address, type or style, nodel or serial nunber, and catal og nunber.

2.3 REQUI REMENTS FOR FI RE PROTECTI ON SERVI CE

Mat eri al s and Equi prent shall have been tested by Underwiters
Laboratories, Inc. and listed in UL Fire Prot Dir or approved by Factory
Mutual and listed in FM APP GU DE. Were the terns "listed" or "approved"
appear in this specification, such shall mean listed in UL Fire Prot Dir or
FM APP CUI DE.

2.4 UNDERGROUND PI PI NG COVPONENTS

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The draw ngs must show the service connection
details, the underground water mains for the
sprinkler systemand details of the water service
poi nt-of -entry into the building and through the
floor slab, and underground piping restraints,

i ncl udi ng number and size of restraining rods and

t hrust bl ocks.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

2.4.1 Pipe

Pi ping froma point 150 mm 6 inches above the floor to [a point 1500 mMm 5
feet outside the building wall] [the point of connection to the existing

wat er mains] shall be ductile iron with a rated worki ng pressure of [1034]
[1207] [___ ] kPa [150] [2175] [___ ] psi conforming to AWM C151/ A21. 51,
with cement nortar lining conforming to AWM C104/A21.4. Piping nore than
1500 mm 5 feet outside the building walls shall conply with Section 33 11 00
WATER UTI LI TY DI STRI BUTI ON PI PI NG

2.4.2 Fittings and Gaskets
Fittings shall be ductile iron conforming to AWM C110/ A21.10 with cenent
mortar lining conform ng to AWM C104/ A21.4. Gaskets shall be suitable in
design and size for the pipe with which such gaskets are to be used.
Gaskets for ductile iron pipe joints shall conformto AWM Cl111/A21. 11.

2.4.3 Gate Val ve and | ndi cat or Post

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

NOTE: This paragraph will be deleted if underground
val ves are either not required or are specified
elsewhere.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Gate val ves for underground installation shall be of the inside screw type
with counter-clockwi se rotation to open. Were indicating type valves are
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shown or required, indicating valves shall be gate valves with an approved
i ndi cator post of a length to pernit the top of the post to be | ocated 900
mm 3 feet above finished grade. Gate valves and indicator posts shall be
listed in UL Fire Prot Dir or FM APP GUI DE.

.5 ABOVEGROUND PI PI NG COMPONENTS
.5.1 Steel Pipe

Except as nodified herein, steel pipe shall be [black] as pernmitted by
NFPA 13 and shall conformto applicable provisions of ASTM A795/ A795M,
ASTM A53/ A53lV, or ASTM A135/A135N. Pipe in which threads or grooves are
cut or rolled forned shall be Schedule 40 or shall be listed by
Underwriters' Laboratories to have a corrosion resistance ratio (CRR) of
1.0 or greater after threads or grooves are cut or rolled formed. Pipe
shall be marked with the name of the manufacturer, kind of pipe, and ASTM
designation.

.5.2 Fittings for Non-Gooved Steel Pipe

Fittings shall be cast iron conforning to ASME B16.4, steel conforming to
ASME B16.9 or ASME B16.11, or malleable iron confornmng to ASVE B16. 3.
[Steel press fittings shall be approved for fire protection systens.]
Fittings into which sprinklers, drop nipples or riser nipples (sprigs) are
screwed shall be threaded type. Plain-end fittings with nechanical
couplings, fittings that use steel gripping devices to bite into the pipe
and segnmented welded fittings shall not be used.

.5.3 Grooved Mechanical Joints and Fittings

Joints and fittings shall be designed for not |ess than 1200 kPa 175 psi
service and shall be the product of the same manufacturer; segnmented wel ded
fittings shall not be used. Fitting and coupling houses shall be nualleable
iron conform ng to ASTM A47/ Ad7V, G ade 32510; ductile iron conforming to
ASTM A536, Grade 65-45-12. Gaskets shall be of silicon conpound and
approved for dry fire protection systens. Gasket shall be the flush type
that fills the entire cavity between the fitting and the pipe. Nuts and
bolts shall be heat-treated steel conforming to ASTM A183 and shall be
cadmi um pl ated or zinc el ectropl ated.

.5.4 Flanges

Fl anges shall conformto NFPA 13 and ASME B16.1. Gaskets shall be

non- asbest os conpressed material in accordance with ASVE B16.21, 1.6 nm
1/16 inch thick, and full face or self-centering flat ring type.

.5.4.1 Bolts

Bolts shall be ASTM A449, Type 1 and shall extend no |l ess than three full
t hreads beyond the nut with bolts tightened to the required torque.

.5.4.2 Nuts

Nuts shall be [hexagon type confornmng to ASVE B18. 2. 2] [ ASTM A193/ A193N,
Grade 5][ ASTM A563N ASTM A563, Grade [C3] [DH3]].

.5.4.3 Washers

Washers shall neet the requirenments of ASTM F436N ASTM F436. Flat circul ar
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washers shall be provided under all bolt heads and nuts.

2.5.5 Pi pe Hangers
Hangers shall be listed in UL Fire Prot Dir or FM APP GUI DE and of the type
suitable for the application, construction, and pipe type and size to be
supported.

2.5.6 Valves

2.5.6.1 Control Val ve and Gate Val ve

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: A control valve is required for control of
each individual sprinkler riser. The type of such
val ves shoul d be either the OS&Y or wall type

i ndi cator post. Where nultiple risers are supplied
froma single water service, riser control valves of
the OS&Y type should be located in a valve roomwi th
exterior access. For nore gui dance on arrangenent
of sprinkler control valves, refer to NFPA 13,
Appendi x A.

*% *% *%

*% *% *% *% *% *% *%%

Manual |y operated sprinkler control valve and gate val ve shall be outside
stem and yoke (0S&Y) type and shall be listed in UL Bld Mat Dir or
FM APP CUI DE.

2.5.6.2 Check Val ve

Check valve 50 nm 2 inches and larger shall be listed in UL Bld Mat Dir or
FM APP GUIDE. Check valves 100 mm 4 inches and |l arger shall be of the
swing type with flanged cast iron body and flanged inspection plate, shall
have a clear waterway and shall neet the requirenents of MSS SP-71, for
Type 3 or 4.

2.6 DRY PI PE VALVE ASSEMBLY

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: If sprinkler systemair capacity does not
require the provision of a quick opening device,
del ete the | ast sentence.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

The dry pipe valve shall be a latching differential type listed in
UL Fire Prot Dir or FM APP CGU DE and shall be conplete with trim piping,

val ves, fittings, pressure gauges, prinmng water fill cup, velocity drip
check, drip cup, and other ancillary conponents as required for proper
operation. The assenbly shall include a quick-opening device by the sane

manuf acturer as the dry pipe valve for systens over 1890 L 500 gallons in
capacity.

2.7 SUPERVI SCRY Al R SYSTEM

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Show the power supply to the air conpressor
and to the low air pressure alarm device on the
drawings.

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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2.

Provide an air supply systemin accordance with NFPA 13. The connection
pi pe fromthe air conpressor shall not be less than 13 mMmm 1/2 inch in

di ameter and shall enter the system above the priming water |evel of the
dry pipe valve. |Install a check valve in the system supply air piping from
the conpressor. A shutoff valve of the renewable disc type shall be
installed upstreamof this check valve. The air supply systemshall be
sized to pressurize the sprinkler systemto [275] | ] kPa [40] [
psi within 20 m nutes.

.7.1 Ai r Conpressor

Conpressor shall be single stage oil-free type, air-cooled, electric-notor
driven, equipped with a check valve, shutoff valve and pressure switch for
automatic starting and stopping. Pressure switch shall be factory set to

start the conpressor at [200] [__ ] kPa [30] [___ ] psi and stop it at
[300] [__ ] kPa [40] [__ ] psi. A safety relief valve, set to operate
at [450] [__ ] kPa [65] [__ ] psi, shall be provided

.7.2 Air Pressure Mai ntenance Device

Devi ce shall be a pressure regulator that automatically reduces supply air
to provide the pressure required to be maintained in the piping system

The device shall have a cast bronze body and val ve housing conplete with

di aphragm assenbly, spring, filter, ball check to prevent backflow, 1.6 nmm
1/16 inch restriction to prevent rapid pressurization of the system and
adj ustnent screw. The device shall be capable of reducing an inlet
pressure of up to 680 kPa 100 psig to a fixed outlet pressure adjustable to
70 kPa 10 psig.

. 7.3 Air Supply Piping System

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Delete air conpressor when not required.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

System shall be configured so that each dry pipe systemis equipped with a
separate pressure nai ntenance device, air conpressor, shutoff valve, bypass
val ve and pressure gauge. Piping shall be gal vanized steel in accordance
with  ASTM A795/ A795N or ASTM A53/ A53N

.7.4 Low Air Pressure Al arm Device

Each dry pipe valve trimshall be provided with a | ocal alarm device
consisting of a nmetal enclosure containing an alarmhorn or bell, silence
switch, green power-on light, red lowair alarmlight and anber trouble
light. Activate the alarmdevice by the low air pressure switch. Upon
reduction of sprinkler systempressure to approxinmately 70 kPa 10 psig
above the dry valve trip point pressure, the low air pressure switch shal
actuate the audible alarmdevice and a red lowair alarmlight.
Restoration of system pressure shall cause the lowair alarmlight to be
extingui shed and the audible alarmto be silenced. An alarmsilence switch
shal |l be provided to silence the audible alarm An anber trouble |ight
shal | be provided which will illum nate upon operation of the silence
switch and shall be extinguished upon return to its normal position

8 WATERFLOW ALARM
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2.

2.

NOTE: Electric waterflow alarns are preferred.
Coordi nate type and location of waterflow alarmwith
the el ectrical designer.
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[Electrically operated, exterior-mounted, waterflow alarmbell shall be
provided and installed in accordance with NFPA 13. Waterflow al arm bell
shall be rated 24 VDC and shall be connected to the Fire Al arm Contr ol

Panel (FACP) in accordance with Section [28 31 00.00 10 FI RE DETECTI ON AND
ALARM SYSTEM DI RECT CURRENT LOOP] [28 31 64.00 10 FI RE DETECTI ON AND ALARM
SYSTEM ADDRESSABLE]] [ Mechanically operated, exterior-nounted, water notor
al arm assenbly shall be provided and installed in accordance with NFPA 13.
Water notor alarm assenbly shall include a body housing, inpeller or pelton
wheel , drive shaft, striker assenbly, gong, wall plate and rel ated
components necessary for conplete operation. Mninmum 19 mm 3/4 inch

valve. Drain piping fromthe body housing shall be mnimm25 nm 1 inch
gal vani zed and shall be arranged to drain to the outside of the building.

Pi pi ng shall be gal vani zed both on the inside and outside surfaces.]

9 ALARM | NI TI ATI NG AND SUPERVI SORY DEVI CES
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NOTE: Drawi ngs nust indicate and detail the
connection of the waterflow pressure switch, low air
and val ve tanper switch to the building fire alarm
systemor to the base-wide fire reporting system

To pernmit testing of each al arm device, the designer
will indicate a separate inspector's test connection
for each device. Coordinate selections and delete

i nappl i cabl e devi ces.
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9.1 Sprinkler Pressure (Waterflow) Alarm Switch

Pressure switch shall include a nmetal housing with a neoprene di aphragm
SPDT snap action switches and a 13 mMm 1/ 2 inch NPT nal e pipe thread. The
switch shall have a maxi num service pressure rating of 1207 kPa 175 psi.
There shall be two SPDT (Form C) contacts factory adjusted to operate at 28
to 55 kPa 4 to 8 psi. The switch shall be capable of being nounted in any
position in the alarmline trimpiping of the dry pipe valve.

.9.2 Low Air Pressure Supervisory Switch

The pressure switch shall supervise the air pressure in systemand shall be
set to activate at 70 kPa 10 psi above the dry pipe valve trip point
pressure. The switch shall have an adjustable range between 35 and 500 kPa
5 and 80 psi. The switch shall have screw term nal connection and shall be
capabl e of being wired for nornally open or normally closed circuit.

.9.3 Val ve Supervi sory (Tanper) Switch

Switch shall be suitable for nounting to the type of control valve to be

supervi sed open. The switch shall be tanper resistant and contain one set
of SPDT (Form C) contacts arranged to transfer upon renoval of the housing
cover or closure of the valve of nore than two rotations of the valve stem
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2.10 FI RE DEPARTMENT CONNECTI ON
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NOTE: The designer will coordinate the desired

| ocation of the fire departnent connection with and
verify the type of threads used by the fire
departnment serving the buil ding where the sprinkler
systemis being installed.
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Fire department connection shall be [projecting] [flush] type with cast
brass body, matching wall escutcheon lettered "Auto Spkr" with a [polished
brass] [chrom um plated] finish. The connection shall have two inlets with
i ndi vidual self-closing clappers, caps with drip drains and chains. Fenuale
inlets shall have 65 mm 2-1/2 inch dianeter American National Fire Hose
Connection Screw Threads (NH) in accordance with [ NFPA 1963] [__ ].

2.11 SPRINKLERS
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NOTE: The designer will indicate on the contract
drawi ngs the type of sprinkler heads for each area
if nore than one type of sprinklers is to be
provided. Delete sprinkler types fromthis

par agraph that are not intended for use in the
system(s) used in the contract.
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Sprinklers with internal Orings shall not be used. Sprinklers shall be
used in accordance with their listed coverage limtations. Areas where
sprinklers are connected to or are a part of the dry pipe systemshall be
consi dered unheated and subject to freezing. Tenperature classification
shall be [ordinary] [internmediate] [__ ] [as indicated]. Sprinklers in
hi gh heat areas including attic spaces or in close proximty to unit
heaters shall have tenperature classification in accordance with NFPA 13
Ext ended coverage sprinklers shall not be used.

2.11.1 Pendent Spri nkl er

Pendent sprinkl er heads shall be the dry pendent type, unless otherw se

i ndi cated. Pendent sprinkler shall be of the fusible strut or glass bulb
type, [recessed] [quick-response] type with nonminal [13 mm1/2 inch] [13.5
mm 17/ 32 inch] orifice. Pendent sprinklers shall have a [polished chrong]
[stainl ess steel] [white polyester] [__ ] finish. Assenbly shall include
an integral escutcheon. Maximum |l ength shall not exceed the naxi mum | ength
indicated in UL Fire Prot Dir.

2.11.2 Upri ght Spri nkl er
Upright sprinkler shall be [brass] [chrome-plated] [stainless steel] [white
pol yester] [quick-response type] [__ ] and shall have a nominal [13 mMm
1/2 inch] [13.5 nm 17/32 inch] orifice.

2.11.3 Corrosi on Resistant Sprinkler
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NOTE: The use of corrosion resistant sprinklers is
generally limted to industrial type occupancies
such as those involving el ectroplating, steamroons,
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salt storage, and piers and wharves.
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Corrosion resistant sprinkler shall be [upright] [pendent] type installed
in locations as indicated. Corrosion resistant coatings shall be
factory-applied by the sprinkler manufacturer

.12  ACCESSORIES
12,1 Spri nkl er Cabi net

Spare sprinklers shall be provided in accordance with NFPA 13 and shall be
packed in a suitable nmetal or plastic cabinet. Spare sprinklers shall be
representative of, and in proportion to, the nunmber of each type and
tenperature rating of the sprinklers installed. At |east one wench of
each type required shall be provided

.12.2 Pendent Spri nkl er Escut cheon

Escut cheon shall be one-piece netallic type with a depth of less than 19 nm
3/4 inch and suitable for installation on pendent sprinklers. The

escut cheon shall have a factory finish that matches the pendent sprinkler
heads.

.12.3 Pi pe Escut cheon

Escut cheon shall be polished chromi umplated zinc alloy, or polished
chrom um pl ated copper alloy. Escutcheons shall be either one-piece or
split-pattern, held in place by internal spring tension or set screw

.12.4 Sprinkl er Guard

Guard shall be a steel wire cage designed to encase the sprinkler and
protect it from mechani cal damage. Guards shall be provided on sprinklers
| ocated [~ ] [as indicated].

.12.5 I dentification Sign

Val ve identification sign shall be ninimm 150 mm wi de by 50 nm high 6

i nches wide by 2 inches high with enanel baked finish on mininmm1.214 nm
18 gauge steel or 0.6 M 0.024 inch alumnumwi th red letters on a white
background or white letters on red background. Wording of sign shal
include, but not be limted to "main drain,” "auxiliary drain,"
"inspector's test," "alarmtest," "alarmline," and sinilar wording as
required to identify operational conponents.

.13 DOUBLE- CHECK VALVE BACKFLOW PREVENTI ON ASSEMBLY

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Indicate piping, type of connection and

equi prent, such as a test header with hose val ves,
required for flow testing of the backflow preventer
at full system denmand as required by NFPA 13.
Arrangenent of test assenbly shoul d be coordi nated
with the installation
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Doubl e- check backfl ow prevention assenbly shall conply with ASSE 1015. The
assenbly shall have a bronze, cast-iron or stainless steel body with
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flanged ends. The assenbly shall include pressure gauge test ports and
0S&Y shutoff valves on the inlet and outlet, 2-positive-seating check valve
for continuous pressure application, and four test cocks. Assenblies shal
be rated for working pressure of [1034] [1207] [___ ] kPa [150] [175]
[ ] psi. The maxi mum pressure |oss shall be 40 kPa 6 psi at a flow
rate equal to the sprinkler water demand, at the | ocation of the assenbly.
A test port for a pressure gauge shall be provided both upstream and
downstream of the doubl e check backfl ow prevention assenbly val ves

PART 3 EXECUTI ON
3.1 EXAMINATION

After beconming famliar with all details of the work, verify all dinmensions
inthe field, and advise the Contracting O ficer of any discrepancy before
perform ng the work.

3.2 I NSTALLATI ON REQUI REMENTS

Install in accordance with the applicable provisions of NFPA 13, NFPA 24
and publications referenced therein.

3.3 I NSPECTI ON BY FI RE PROTECTI ON SPECI ALI ST

The Fire Protection Specialist shall inspect the sprinkler system
periodically during the installation to assure that the sprinkler system
installed in accordance with the contract requirenents. The Fire
Protection Specialist shall witness the prelininary and final tests, and
shall sign the test results. The Fire Protection Specialist, after
conpl etion of the systeminspections and a successful final test, shal
certify in witing that the systemhas been installed in accordance with
the contract requirenments. Any discrepancy shall be brought to the
attention of the Contracting Officer in witing, no later than three
wor ki ng days after the discrepancy is discovered. Submit, concurrent with
the Final Acceptance Test Report, certification by the Fire Protection
Specialist that the sprinkler systemis installed in accordance with the
contract requirenents, including signed approval of the Prelimnary and
Fi nal Acceptance Test Reports.

3.4  ABOVEGROUND PI PI NG | NSTALLATI ON
3.4.1 Protection of Piping Against Earthquake Danage

Seismcally protect the system pipi ng agai nst damage from eart hquakes.

This requirement is not subject to determi nation under NFPA 13. Instal

the seismc protection of the system piping, including sway bracing as
required, in accordance with UFC 3-310-04, NFPA 13 and Annex A. Submt

| oad cal cul ations for sizing of sway bracing, for systens that are required
to be protected agai nst damage from earthquakes. Include the required
features identified therein that are applicable to the specific piping
system.

3.4.2 Pi pi ng in Exposed Areas
Exposed piping shall be installed so as not dimnish exit access w dths,

corridors, or equipment access. Exposed horizontal piping, including drain
pi ping, shall be installed to provide maxi mum headroom
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3.

4.3 Pi pi ng in Finished Areas

In areas with suspended or dropped ceilings and in areas with conceal ed
spaces above the ceiling, piping shall be conceal ed above ceilings. Piping
shal | be inspected, tested and approved before bei ng concealed. Risers and
simlar vertical runs of piping in finished areas shall be conceal ed.

4.4 Pendent Sprinklers Locations

Sprinklers installed in the pendent position shall be of the listed dry
pendent type, unless otherw se indicated. Dry pendent sprinklers shall be
of the required length to permt the sprinkler to be threaded directly into
a branch line tee. Hangers shall be provided on armovers to drop nipples
suppl yi ng pendent sprinklers when the armover exceeds 300 nm 12 inches for
steel pipe or 150 nmb inches for copper tubing. Dry pendent sprinkler
assenbl i es shall be such that sprinkler ceiling plates or escutcheons are
of the uniformdepth throughout the finished space. Pendent sprinklers in
suspended ceilings shall be a mninmumof 150 nm 6 inches fromceiling

grid. Recessed pendent sprinklers shall be installed such that the

di stance fromthe sprinkler deflector to the underside of the ceiling shal
not exceed the manufacturer's listed range and shall be of uniformdepth

t hroughout the finished area.

.4.5 Upri ght Sprinklers

Ri ser nipples or "sprigs" to upright sprinklers shall contain no fittings
between the branch line tee and the reducing coupling at the sprinkler

Ri ser ni ppl es exceeding 750 nm 30 inches in length shall be individually
supported.

.4.6 Pi pe Joints

Pi pe joints shall conformto NFPA 13, except as nodified herein. Not nore
than four threads shall show after joint is made up. Wlded joints will be
permtted, only if welding operations are perforned as required by NFPA 13
at the Contractor's fabrication shop, not at the project construction

site. Flanged joints shall be provided where indicated or required by

NFPA 13. G ooved pipe and fittings shall be prepared in accordance wth
the manufacturer's | atest published specification according to pipe
material, wall thickness and size. G ooved couplings and fittings shall be
fromthe sane manufacturer. G ooved joints shall not be used in conceal ed
| ocations, such as behind solid walls or ceilings, unless an access pane

is shown on the drawi ngs for servicing or adjusting the joint.

4.7 Reducers

Reductions in pipe sizes shall be nade with one-piece tapered reducing
fittings. The use of grooved-end or rubber-gasketed reducing couplings
will not be permtted. Wen standard fittings of the required size are not
manuf actured, single bushings of the face type will be pernmitted. Were
used, face bushings shall be installed with the outer face flush with the
face of the fitting opening being reduced. Bushings shall not be used in
el bow fittings, in nore than one outlet of a tee, in nore than two outlets
of a cross, or where the reduction in size is less than 13 mm 1/ 2 inch

.4.8 Pi pe Penetrations

Cutting structural nenbers for passage of pipes or for pipe-hanger
fastenings will not be permitted. Pipes that nust penetrate concrete or
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masonry walls or concrete floors shall be core-drilled and provided with
pi pe sl eeves. Each sleeve shall be Schedul e 40 gal vani zed steel, ductile
iron or cast iron pipe and shall extend through its respective wall or
floor and be cut flush with each wall surface. Sleeves shall provide
required clearance between the pipe and the sleeve in accordance with

NFPA 13. The space between the sleeve and the pipe shall be firmy packed
with mneral wool insulation. Were pipes penetrate fire walls, fire
partitions, or floors, pipes shall be fire stopped in accordance with
Section 07 84 00 FIRESTOPPING. |In penetrations that are not fire-rated or
not a floor penetration, the space between the sleeve and the pipe shall be
seal ed at both ends with plastic waterproof cenent that will dry to a firm
but pliable mass or with a nmechanically adjustable segnented el astoner seal

. 4.9 Escutcheons

Escut cheons shall be provided for pipe penetration of ceilings and walls.
Escut cheons shall be securely fastened to the pipe at surfaces through
whi ch pi pi ng passes.

.4.10 I nspector's Test Connection
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NOTE: Designer will indicate |ocation of the

i nspector's test connections and all associ ated

val ves on the contract drawi ngs, and will provide
details of drain piping, if drain piping is needed.
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Unl ess ot herwi se indicated, test connection shall consist of 25 nm 1 inch
pi pe connected [to the renpbte branch line] [at the riser as a conbination
test and drain valve]; a test valve |located approximately 2 m7 feet above
the floor; a smooth bore brass outlet equivalent to the smallest orifice
sprinkler used in the systenmy and a painted netal identification sign
affixed to the valve with the words "Inspector's Test." The discharge
orifice shall be located outside the building wall directed so as not to
cause damage to adjacent construction or |andscaping during full flow
discharge.

.4.11 Drains

Provide main drain piping to discharge [at a safe point outside the
building] [at the location indicated]. Auxiliary drains shall be provided
as indicated and as required by NFPA 13. \Wen the capacity of trapped
sections of pipe is less than 11 L 3 gallons, the auxiliary drain shal
consist of a valve not smaller than 13 mm 1/2 inch and a plug or nipple and
cap. Wen the capacity of trapped sections of piping is nmore than 11 L 3
gallons, the auxiliary drain shall consist of two 25 nm 1 inch val ves and
one 50 x 300 mMmm 2 x 12 inch condensate nipple or equivalent, located in an
accessible location. Tie-in drains shall be provided for nultiple adjacent
trapped branch pipes and shall be a mininmumof 25 nm 1 inch in dianeter.
Tie-in drain lines shall be pitched a mininmumof 13 mmper 3 m1/2 inch per
10 feet.

.4.12 Installation of Fire Departnment Connection
Connection shall be nounted [on the exterior wall approxinmately 900 mm 3
feet above finished grade] [adjacent to and on the sprinkler system side of

t he backfl ow preventer]. The piping between the connection and the check
val ve shall be provided with an automatic drip in accordance with NFPA 13
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and arranged to drain to the outside.
3.4.13 I dentification Signs

Signs shall be affixed to each control valve, inspector test valve, main
drain, auxiliary drain, test valve, and simlar valves as appropriate or as
required by NFPA 13. Hydraulic design data nanepl ates shall be pernmanently
affixed to each sprinkler riser as specified in NFPA 13.

3.5 UNDERGROUND PI PI NG | NSTALLATI ON

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Restraint of the underground piping nust be
detailed on the contract draw ngs.
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The fire protection water nain shall be laid, and joints anchored, in
accordance with NFPA 24. M ninumdepth of cover shall be [900] [
[3) [ ] feet. The supply line shall terminate inside the building with
a flanged piece, the bottom of which shall be set not |ess than 150 mm 6

i nches above the finished floor. A blind flange shall be installed
tenmporarily on top of the flanged piece to prevent the entrance of foreign
matter into the supply line. A concrete thrust block shall be provided at
the el bow where the pipe turns up toward the floor. In addition, joints
shal | be anchored in accordance with NFPA 24 using pipe clanps and stee
rods fromthe el bow to the flange above the floor and fromthe elbowto a
pipe clamp in the horizontal run of pipe. Buried steel conponents shall be
provided with a corrosion protective coating in accordance wi th AWM C203.
Pi ping nore than 1500 nm 5 feet outside the building walls shall neet the
requi renents of Section 33 11 00 WATER UTI LI TY DI STRI BUTI ON PI PI NG

3.6 ELECTRI CAL WORK
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NOTE: Coordi nate power and alarmrequirenments with
t he drawi ngs and ot her specification sections.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Except as nodified herein, electric equipnment and wiring shall be in
accordance with Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM [ Al arm
signal wiring connected to the building fire alarmcontrol systemshall be
in accordance with [Section 28 31 00.00 10 FI RE DETECTI ON AND ALARM SYSTEM
DI RECT CURRENT LOOP] [and] [Section 28 31 64.00 10 FI RE DETECTI ON AND ALARM
SYSTEM ADDRESSABLE]] [All wiring for supervisory and alarmcircuits shal

be [#14] [#16] AWG solid copper installed in nmetallic tubing or conduit].
Wring color code shall remain uniformthroughout the system

3.7 Pl PE COLOR CODE MARKI NG
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NOTE: Designer will coordinate col or code marking
with Section 09 90 00 PAINTS AND COATI NGS. Col or
code marking for piping which are not listed in
Table | of Paragraph 3.5 Pipe Col or Code Marking of
Section 09 90 00 will be added to the table.
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Col or code mark piping as specified in Section 09 90 00 PAINTS AND COATI NGS
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3.

8 PRELI M NARY TESTS

The system including the underground water mains and the aboveground

pi pi ng and system conponents, shall be tested to assure that equi pment and
conponents function as intended. Subnmit proposed procedures for
Prelimnary Tests, no later than [14] [__ ] days prior to the proposed
start of the tests, also proposed date and tinme to begin the tests, with
the Prelimnary Tests Procedures. The underground and aboveground interior
pi pi ng systens and attached appurtenances subjected to system working
pressure shall be tested in accordance with NFPA 13 and NFPA 24. Upon
conpl etion of specified tests, submt conplete certificates as specified
and [3] [___ ] copies of the conpleted Prelimnary Tests Reports, no |ater
than [7] [___ ] days after the conpletion of the Prelimnary Tests. The
Prelim nary Tests Report shall include both the Contractor's Material and
Test Certificate for Underground Piping and the Contractor's Mterial and
Test Certificate for Aboveground Piping. Al items in the Prelininary
Tests Report shall be signed by the Fire Protection Specialist.

.8.1 Under gr ound Pi pi ng

.8.1.1 Flushing

Under ground pi ping shall be flushed in accordance with NFPA 24. This
includes the requirenent to flush the |ead-in connection to the fire
protection systemat a flowrate not |ess that the cal cul ated nmaxi mum wat er
demand rate of the system

.8.1.2 Hydrostatic Testing

New under ground pi ping shall be hydrostatically tested in accordance with
NFPA 24. The all owabl e | eakage shall be neasured at the specified test
pressure by punping froma calibrated container. The amount of | eakage at
the joints shall not exceed 2 L 2 quarts per hour per 100 gaskets or
joints, regardl ess of pipe dianeter.

.8.2 Aboveground Pi pi ng

.8.2.1 Hydrostatic Testing

Aboveground pi ping shall be hydrostatically tested in accordance with
NFPA 13 at not |ess than 1400 kPa 200 psi or 350 kPa 50 psi in excess of
maxi mum syst em operating pressure and shall maintain that pressure without
loss for 2 hours. There shall be no drop in gauge pressure or visible

| eakage when the systemis subjected to the hydrostatic test. The test
pressure shall be read froma gauge |ocated at the | ow el evati on point of
the system or portion being tested.

.8.2.2 Air Pressure Test

As specified in NFPA 13, an air pressure |eakage test at 350 kPa 50 ps
shal | be conducted for 24 hours. There shall be no drop in gauge pressure
in excess of 10 kPa 1.5 psi for the 24 hours. This air pressure test is in
addition to the required hydrostatic test.

.8.2.3 Backfl ow Prevention Assenbly Forward Fl ow Test

Each backfl ow prevention assenbly shall be tested at system fl ow demand,
including all applicable hose streans, as specified in NFPA 13. Provide
al | equi pnent and instrunents necessary to conduct a conplete forward fl ow
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test, including 65 nm 2.5 inch dianeter hoses, playpi pe nozzles, calibrated
pressure gauges, and pitot tube gauge. Provide all necessary supports to
safely secure hoses and nozzles during the test. At the system denmand
flow, the pressure readings and pressure drop (friction) across the
assenbly shall be recorded. A netal placard shall be provided on the
backfl ow prevention assenbly that |ists the pressure readi ngs both upstream
and downstream of the assenbly, total pressure drop, and the systemtest
flowrate. The pressure drop shall be conpared to the nanufacturer's data.

.8.3 Testing of Al arm Devices

Each alarminitiating device, including pressure alarmswitch, low air
pressure switch, valve supervisory switch, and electrically-operated swtch
shall be tested for proper operation. Wter notor alarmshall be tested.
The connecting circuit [to the building fire alarmsysten] [and] [to the
base-wide fire report system shall be inspected and tested.

.8.4 Trip Tests of Dry Pipe Val ves

Each dry pipe valve shall be trip-tested by reducing normal system air
pressure through operation the inspector's test connection. Systens

equi pped with qui ck opening devices shall be first tested wi thout the
operation of the quick opening device and then with it in operation. Test
results will be witnessed and recorded. Test results shall include the
nunber of seconds el apsed between the tine the test valve is opened and
tripping of the dry valve; trip-point air pressure of the dry pipe val ve;
wat er pressure prior to valve tripping; and nunber of seconds el apsed
between tine the inspector's test valve is opened and water reaches the
orifice.

.8.5 Main Drain Fl ow Test

Fol Il owi ng flushing of the underground piping, a nain drain test shall be
made to verify the adequacy of the water supply. Static and residua
pressures shall be recorded on the certificate specified in paragraph
SUBM TTALS. | n addition, a main drain test shall be conducted each tine
after a main control valve is shut and opened.

.9 FI NAL ACCEPTANCE TEST

Fi nal Acceptance Test shall begin only when the Prelimnary Test Report has
been approved. The Fire Protection Specialist shall conduct the Fina
Accept ance Test and shall provide a conplete denonstration of the operation
of the system This shall include operation of control valves and fl ow ng
of inspector's test connections to verify operation of associated waterfl ow
al arm swi tches. Subnit proposed procedures for Final Acceptance Test, no
later than [14] [__ ] days prior to the proposed start of the tests and
proposed date and tine to begin Final Acceptance Test, with the Fina

Accept ance Test Procedures. Notification shall be provided at | east [14]
[ ] days prior to the proposed start of the test. Notification shal
include a copy of the Contractor's Material & Test Certificates. After
operation of control valves has been conpleted, the main drain test shal

be repeated to assure that control valves are in the open position. Each
system shall be conpletely drained after each trip test. The systemair
supply systemshall be tested to verify that systempressure is restored in
the specified time. |In addition, the Fire Protection Specialist shall have
avai |l abl e copies of as-built drawings and certificates of tests previously
conducted. Subnit as-built shop drawings, at least [14] [__ ] days after
conpletion of the Final Tests. The installation shall not be considered
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accepted until identified discrepancies have been corrected and test
docunentation is properly conpleted and received. After the system has
been tested and drained, the systemshall be drained periodically for at

| east 2 weeks until it can be assured that water fromthe system has been
renoved. Submt [3] [__ ] copies of the conpleted Final Acceptance Tests
Reports, no later that [7] [__ ] days after the conpletion of the Fina
Acceptance Tests. All itenms in the Final Acceptance Report shall be signed
by the Fire Protection Specialist.

.10 ONSI TE TRAI NI NG

NOTE: The nunber of hours of instruction should be
determi ned based of the nunber and conplexity of the
systenms specified.
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The Fire Protection Specialist and Manufacturer's Representative shal
conduct a training course for operating and nmi nt enance personnel as
designated by the Contracting Oficer. Subnmt Proposed Onsite Training
schedule, at least [14] [__ ] days prior to the start of related
training. Training shall be provided for a period of [___ ] hours of
normal working tine and shall start after the systemis functionally
conplete and after the Final Acceptance Test. The Onsite Training shal
cover all of the itens contained in the approved Operating and Mi ntenance
Instructions, submt [6] [__ ] manual s listing step-by-step procedures
required for system startup, operation, shutdown, and routine naintenance,
at least [14] [___ ] days prior to field training. The nanual s shal

i nclude the manufacturer's nane, nodel nunber, parts list, list of parts
and tools that should be kept in stock by the owner for routine maintenance
including the nane of a local supplier, sinplified wiring and controls

di agrans, troubl eshooting gui de, and recomrended servi ce organi zati on

(i ncluding address and tel ephone nunber) for each item of equipnment. [Each
service organi zation submitted shall be capable of providing [4] [__ ]
hour on-site response to a service call on an energency basis.].

-- End of Section --
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