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SECTION 21 13 26.00 40

DELUGE FI RE- SUPPRESSI ON SPRI NKLER SYSTEMS
08/16

NOTE: This guide specification covers the

requi renents for the preparation of installation
drawi ngs and perfornmance cal cul ations, and the
fabrication and installation of an automatic,
heat - acti vat ed, open-head del uge type sprinkler
system.

Materials and installation should be in strict
accordance wi th NFPA requirements.

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
the respective project, whether or not brackets are
present.

Conment s, suggestions and reconmmended changes for
this gui de specification are wel cone and shoul d be
submtted as a Criteria Change Request (CCR).
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PART 1 GENERAL

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

NOTE: |If Section 23 00 00 AlIR SUPPLY, DI STRI BUTI ON
VENTI LATI ON, AND EXHAUST SYSTEMS is not included in
the project specification, applicable requirenments
t herefrom shoul d be inserted and the foll ow ng

par agr aph del et ed.

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

Section 23 00 00 AIR SUPPLY, DI STRIBUTION, VENTILATI ON, AND EXHAUST SYSTEMS
applies to work specified in this Section.
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1

1 REFERENCES
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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 zati on, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a Reference ldentifier (RID) 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 fication when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi c designation only.

AMERI CAN WATER WORKS ASSCCI ATI ON ( AWMA)

AWM C500 (2009) Metal -Seated Gate Val ves for Water
Supply Service

AWM C651 (2014) sStandard for Disinfecting Water
Mains

ASME | NTERNATI ONAL ( ASMVE)

ASME B36. 10M (2015; Errata 2016) Wl ded and Seanl ess
W ought Steel Pipe

ASTM | NTERNATI ONAL ( ASTM

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

ASTM A53/ A53M (2012) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc- Coated,
Wl ded and Seani ess
NATI ONAL AERONAUTI CS AND SPACE ADM NI STRATI ON ( NASA)

RCBEA GUI DE (2004) NASA Reliability Centered Buil ding
and Equi pnent Acceptance Gui de

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMA)

NEMA 250 (2014) Enclosures for Electrical Equiprent
(1000 Volts Maxi num
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NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)

NFPA 13 (2016; TIA 16-1; TIA 16-2; TIA 16-3 2016;
Errata 17-1; Errata 17-2) Standard for the
Installation of Sprinkler Systens

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

NFPA 409 (2016; ERTA 2016) Standard on Aircraft
Hangars
NFPA 70 (2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2;

TIA 17-3; TIA 17-4; TIA 17-5; TIA 17-6;
TIA 17-7; TIA 17-8; TIA 17-9; TIA 17-10;
TIA 17-11; TIA 17-12; TIA 17-13; TIA
17-14) National Electrical Code

U. S. DEPARTMENT OF DEFENSE ( DOD)

MIL-STD-101 (2014; Rev C) Col or Code for Pipelines and
for Conpressed Gas Cylinders

U S. CGENERAL SERVI CES ADM NI STRATI ON ( GSA)

FED-STD-595 (Rev C, Notice 1) Colors Used in
Gover nment Procur enent

UNDERWRI TERS LABORATORI ES (UL)

UL 262 (2004; Reprint Cct 2011) Gate Valves for
Fire-Protection Service

1.2 SUBMITTALS

NOTE: Review Subnittal 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 Governnent
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 submttal
is sufficiently inmportant or conplex in context of

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
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District OOfice); "AO for Area Ofice; "RO for
Resident Office; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Use the "S" Cassification only in SD-11 C oseout
Submittals. An "S" following a submittal item

i ndi cates that the submittal is required for the
Sustai nability eNotebook to fulfill federally

mandat ed sustai nabl e requirenents in accordance with
Section 01 33 29 SUSTAI NABI LI TY REPORTI NG

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.
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Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval . ][for information only. When used, a designation follow ng 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. Submit the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:
SD-01 Preconstruction Subnittals
Mat erial, Equipnent, and Fixture Lists; G, [___ 1]
Record of Existing Conditions; ([, [ 11
SD- 02 Shop Drawi ngs
Connection Diagrams; C[, [ 1]
Control Diagrams; C, [ 1]
Installation Drawi ngs; C[, | 11
SD- 03 Product Data
Equi prent and Performance Data; C[, | 11
Equi pnent Foundation Data; ([, [ 11
Piping Materials; (¢, [ 11
Aboveground Piping Systens; C[, | 1]
Val ves; ([, [ 11
Det ection Systems; C[, [ 11
Alarms; ¢, [___ 11
Sprinkler Heads; ¢, | 11

Supporting Elenents; G, [___ 1]
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SD- 04 Sanpl es
Manufacturer's Standard Col or Charts; ¢, [___ 1]
SD- 05 Design Data
Desi gn Analysis and Calculations; ¢, [___ 1]
Battery Power Cal cul ations
SD-06 Test Reports
Pressure Tests; ¢, [___ 1]
System Tests; C[, [___ 1]
Qperating Tests; ¢, [ 1]
SD-07 Certificates
Product Installations
Pi ping Material s
Aboveground Pi pi ng Systens
Valves
Det ecti on Systemns
Alarms
Ai r Conpressor
Spri nkl er Heads
Supporting El enents
Request for Formal I|nspection
Water Disposal Plan; ¢, [__ 1]
SD- 10 Operation and Mii ntenance Data
Operation and Mai ntenance Manual s
1.3 QUALI TY CONTRCL
Ensure all electrical work and fire detection equi pment associated with the
sprinkler systemneet the requirenments in the appropriate sections of
Dl VI SI ON 26 ELECTRI CAL.

Provide UL Iisted or FM approved devi ces and equi prent froma single
manufacturer.

1.3.1 Previ ous Product Install ations

Submit the nanmes, locations, and client contact information of five
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successful previous projects of simlar size and scope that the installer
has constructed using the manufacturer's subnitted products for this
project.

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

NOTE: Select wording to suit project.

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

Provide materials and work in accordance with the required and advisory

provi sions of NFPA 13 and NFPA 24, unless otherw se specified. |In each of
the NFPA standards referred to herein, the advisory provisions are
mandat ory, as though the word "shall" is substituted for the word "shoul d"

wherever it appears. Reference in these standards to the authority having
jurisdiction is interpreted to nean the Contracting Oficer

.3.2 Predictive Testing and I nspection Technol ogy Requirenents

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

NOTE: The Predictive Testing and I nspection (PT&l)
tests prescribed in Section 01 86 12.07 40
RELI ABI LI TY CENTERED ACCEPTANCE FOR MECHANI CAL
SYSTEMS are MANDATORY for all [NASA] | ] assets
and systens identified as Critical, Configured, or
M ssion Essential. |If the systemis noncritical
nonconfi gured, and not m ssion essential, use sound
engi neering discretion to assess the value of adding
these additional test and acceptance requirenents.
See Section 01 86 12.07 40 RELI ABI LI TY CENTERED
ACCEPTANCE FOR MECHANI CAL SYSTEMS for additiona

i nfornmati on regarding cost feasibility of PT&

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

This section contains systens and equi prent conponents regul ated by NASA's
Reliability Centered Buil ding and Equi pnent Acceptance Program This
programrequires the use of Predictive Testing and I nspection (PT&)
technol ogies in conformance with the RCBEA GUI DE to ensure building

equi pnent and systens installed by the Contractor have been installed
properly and contain no identifiable defects that shorten the design life
of a systemand its conponents. Satisfactory conpletion of all acceptance
requirenents is required to obtain Governnent approval and acceptance of
the Contractor's work.

Perform PT& tests and provide subnmittals as specified in Section
01 86 12.07 40 RELI ABILITY CENTERED ACCEPTANCE FOR MECHANI CAL SYSTEMS

.4 PRQIECT/ SI TE CONDI Tl ONS

Subnmit installation drawings for deluge automatic sprinkler systens show ng
| ocations and el evations of existing obstructions and utilities. Show
coordi nation of work between different trades and with the structural and
architectural elenments of work on the drawi ngs. Ensure draw ngs are of
sufficient detail to show overall dinmensions of related itens, clearances,
and relative locations of work in allotted spaces. |ndicate where
conflicts or clearance probl ens exi st between various trades. Also submt
details of the equi pmrent room | ayout and arrangenent.

Conduct a survey and subnmit a record of existing conditions showi ng the

work area conditions and features of existing structures and facilities
within and adjacent to the jobsite. Starting work constitutes acceptance
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of existing conditions.
PART 2 PRODUCTS
Provide material, equipnent, and fixture lists indicating the foll ow ng:
manuf acturer's style or catal og nunbers, specification and draw ng
ref erence nunbers, warranty infornation

2.1 SYSTEM DESCRI PTI ON

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

NOTE: WMake selections and fill in blanks.

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

Desi gn and [provide new] [nodify existing] autonatic [open-head]
[pre-action] fire extinguishing sprinkler systems for [[__ ] hazard
occupancy] [uniformdistribution of water] to afford conplete fire
protection coverage throughout Room[_ ], Building [ ]. Ensure the
design, equipnent, materials, installation, and workmanship is in strict
accordance with the required and advi sory provisions of NFPA 13, except
where nodified as noted herein.

Subnmit connection diagrans indicating the relations and connections for
pi ping materials, supporting elenents, air conpressor, sprinkler heads,
val ves, existing water systens and alarns. |Indicate on the draw ngs the
general physical layout of all controls, internal tubing, and wring
details.

Subnmit control diagrans for deluge automatic sprinkler systens show ng the
physi cal and functional relationship of equipnent. Show size, type, and
capacity of the systenms on the controls diagrans.

2.1.1 Desi gn Requirements

Submit design anal ysis and cal cul ations for deluge automatic sprinkler
systens including information on spray areas, hazard by class, tenperature
setting of heads, and hydraulic cal cul ations.

Design of (pre-action) (deluge) fire extinguishing sprinkler systens is by
[ hydraulic cal cul ations for uniformdistribution of water over the design
area] [pipe schedules for [__ ] hazard occupancy] and conforns to NFPA 13
and the requirenents specified herein.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

NOTE: Sel ect design.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkkkk

Desi gn each systemto w thstand [earthquakes] [hurricanes].

Ensure the deluge sprinkler systemneets the requirenents for an
extra-hazard system as defined in NFPA 13.

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

NOTE: Specify type(s) of sensing.

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

Consi der each del uge valve used to supply water as a separate sprinkler
system and provide each with: an individual automatic heat-responsive
systemthat senses a predetermned fixed tenperature, the rate of rise of
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tenperature, a conbination of predeterm ned fixed tenperature and rate of
rise of tenperature, infrared (6,500 to 8,500 angstrons) heat sources, or
ultraviolet (1,700 to 2,900 angstrons) heat sources, as specified. Ensure
each del uge val ve contains an approved manual rel ease |ocated at the val ve

Si ze pipes based on hydraulic calculations to give an even distribution of
wat er t hroughout the protected area.

2.1.1.1 Density of Application of Water

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

NOTE: Select wording to suit project.

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

Size pipes to provide the specified density when the systemis discharging
the specified maximumrequired flow. Application to horizontal surfaces
below the sprinklers is [___ ] Ipm[___ ] gallons per nminute (gpm) per
square foot with outside hose streamrequirenments of [ ] Ipm[__ ] gpm

2.1.1.2 Spri nkl er Design

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: Select either of the follow ng two paragraphs.
I nsert area di nmensions.

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

[ Design area is the hydraulically nost renote [
as defined in NFPA 13.

]-square neter foot area

]l Design area is as indicated based on the | ] meter [ ] foot radius
rule and conforns to NFPA 409 for aircraft hangars.

] The spacing of sprinkler heads cannot exceed that pernitted by NFPA 13 for
ordi nary hazard occupancy; except that for a discharge density of nore than
8.1 liter per mnute per square neter 0.20 gpm per square foot, the spacing
of the sprinkler heads cannot exceed that for extra hazard occupancy.

Ensure the spacing of sprinklers on the branch lines is essentially uniform

2.2 EQUIPMENT

Submit equi pnent and performance data for del uge automatic sprinkler
systens including graphs and tabl es showi ng system pressures.

2.2.1 Spri nkl er Heads

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkkkk

NOTE: Select required orifice size.

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

Provi de open heads with a nominal [12.7 millimeter] [13.5 nmillimeter] [0.50
inch] [0.53 inch] orifice. For suspended ceilings, provide chrone-plated
escut cheons and pendant sprinklers below the ceiling. Provide

ni ckel - Tefl on-coated corrosion-resi stant sprinkler heads in exterior
systens and systens exposed to corrosive environnents. Provide

sprinkl er-head guards in areas subject to nechani cal damage

2.2.2 Cabinet

Provi de extra sprinkler heads and a sprinkler-head wench in a netal
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cabi net adjacent to the pre-action valve within each building. The nunber
and type of extra sprinkler heads available is as specified in NFPA 13.

2.2.3 Valves

NOTE: Select wording to suit project.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

Operate val ves using an i ndependent detection system |Incorporate a
mechani cal | atching nmechani smfor [deluge] [pre-action] valve clappers that
is not affected by changes of pressure in the water system |[|f 150
mllimeter 6inch valves are used in 200 mllineter 8inch risers, provide
smoot hly tapered connections. |In addition to automatic operation, arrange
each valve for manual release at the valve. Provide gages at the val ves
Provide a test detection device for each actuation circuit adjacent to each
val ve that the device controls, as required by NFPA 13. Provide renote
manual rel eases at |

2.2.4 \Water Supply
Ensure distribution is essentially uniformthroughout the sprinkled area.

Variation in discharge fromindividual heads in the hydraulically nost
renote area is between 100 and 120 percent of the specified density.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

NOTE: Select wording to suit project.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

Base the hydraulic calculations on a static pressure of [ ]

ki | opascal , gage pounds per square inch, gage (psig) with [__ ] I'pm
[ ] gpm being available at a residual pressure of [__ ] kil opasca
[ ] psig at the [point indicated] [junction with the distribution
system]

2.2.5 Det ecti on Systemns

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: Select wording to suit project.

*kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

Provide a [pneumatic] [hydraulic] [electric] [heat] [snpoke] detection
system Ensure the nondetecting connecting [piping] [tubing] [wring] have
supervised circuits. Install tubing and wiring in protective [material]
[metal] conduit or tubing.

2.2.5.1 Spot Heat Detection Units

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

NOTE: Select wording to suit project.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Provide units for [surface] [flush] outlet box nounting. Support units
i ndependently of conduit, tubing, or wiring connections. Provide

conpl etely enclosed nmetal units and [conbination fixed tenperature and
rate-of-rise] [fixed tenperature and rate-conpensated] [infrared]
[ultraviolet] [___ ] type units. Provide self-resetting contacts after
[response to rate-of-rise] actuation. Operation under fixed tenperature
actuation results in an indication that may be noted by external visua
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inspection of the unit, or the unit nay be of the self-resetting type.
Provide at least two units in spaces over 55.7 square nmeter 600 square feet.
Provide fixed-tenperature-type units in areas subject to abnornal

t enper at ure changes, such as showers and boiler roonms. |In areas subject to
noi sture or exterior atnospheric conditions, select unit types approved for
such locations. Renoval of any unit fromthe systemresults in the
actuation of a trouble signal. Provide not |less than two extra detection
devi ces of each type for each system Furnish a portable electric device
suitable for testing the detectors.

2.2.5.2 Snmoke Detection Units

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

NOTE: Select wording to suit project.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

Provi de detection of abnornal snoke densities by the [ionization principle]
[ photoel ectric principle] [cloud-chanber principle]. Provide required
control and power panels, either as individual units or integral with the

mai n control panel. Provide detectors and associ ated panels that are
conmpatible with the main control panel and suitable for use in a supervised
circuit. If a malfunction of the electrical circuitry to the detector or

its control or power units occurs, the result is the operation of the
system troubl e devices. Each detector contains a visible indicator |anp
that shows when the unit is activated. Each detector is the plug-in type
in which the detector base contains screw ternminals for making wring
connections. Ensure detector spacing and location is in accordance with
the manufacturer's recomrendation. Provide a renote indicator |lanp for
each detector that is |ocated above suspended ceilings, beneath raised
floors, or otherw se conceal ed from view.

[ Provide nultiple chanber-type ionization detectors responsive to both
i nvisible and visible products of conmbustion. Ensure detectors are not
susceptible to operation due to changes in relative hunmdity. Ensure the
sensitivity of each detector is field-adjustable to conpensate for the
conditions under which it is to operate. Use two-wire-type detectors.

Il Ensure detectors operate on a nultiple-cell concept using a light-enmtting
di ode (LED) light source. Failure of the LED does not cause an alarm
condi tion, but operates the detector indicating |anp.

]l Provide a UL-listed FM approved detector neasuring particles in the 0.0025
to 0.01 mcroneter range through a sanpling nechanism Failure of the
sanmpl i ng nechani sm causes a troubl e signal

12.2.5.3 Control Panel

NOTE: Select wording to suit project.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

Provi de a nodul ar-type control panel for electrically operated detection
systens. Install the panel in a surface-nounted steel cabinet with hinged
doors and a cylinder lock. Ensure the control panel is a neat, conpact,
factory-wired assenbly containing all parts and equi pnent required to
provide all specified operating and supervisory functions of the system

Provi de a cabinet, enanel-finished on the inside and the outside, with
prominent rigid plastic or netal identification plates attached.
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Locate trouble lights on the doors of cabinets and locate a trouble alarm
above the top of the cabinet.

Provi de system power for 120-volt, 60-hertz service. Ensure electric
detection systemis electrically supervised agai nst opens on all circuits.
A ground fault condition that prevents the required operation of the system
or a single break in any of the actuation systemcircuits results in the
activation of a systemtrouble bell. Loss of ac power results in operation
of the systemtrouble alarm Troubl e al arm sounds continuously until the
system has been restored to normal or trouble silencing switch has been
operated.

Provide a silencing switch that transfers trouble signals to an indicating
|l anp so that correcting the trouble condition automatically transfers the
trouble signal fromthe indicating | anp back to the trouble alarmuntil the
silencing switch is restored to the nornal position. Locate the electrica
control panels, batteries, and battery charger in areas not subject to

wat er damage or provide the weat herproof type.

.2.5.4 Secondary Power Supply

Provide a battery charger and the specified quantity of nickel-cadm um
| ead-cal cium or sealed | ead-acid, rechargeabl e storage batteries

Locate batteries in a steel |ockable cabinet.

Provide a charger with a conpletely automatic high and | ow charging rate
and that is capable of recovery of the batteries fromfull discharge to
full charge in 24 hours or less. Provide an ammeter for recording rate of
charge and a voltneter to indicate the state of battery charge. If a

hi gh-rate switch is provided, provide a red pilot light as part of the unit
assenbly to indicate when batteries are manually placed on a high rate of
charge.

Provide batteries of the proper anpere-hour rating to operate the system
and provide supervision for up to [60][__ ] hours. Subnmit battery power
cal culations that substantiate the battery capacity. Provide reliable
separati on between cells to prevent contact between the termninals of

adj acent cells and between battery terninals and other netal parts.

.2.5.5  Wiring

otain alternating current (ac) operating power for the control panel,
battery charger, and air conpressor, ahead of all building services, from
the line side of the incomng facility power source. Provide independent,
properly fused safety switches, with provisions for |ocking the covers and
operating handles in the POAER ON position for these connections. Locate
swi tches adjacent to the main distribution panel. Paint the switch boxes
red and identify themwith a permanent |ettered designation. Provide
wiring with color code in accordance with NFPA 70. Ensure wire for
120-volt circuits is No. 12 AWG mi ninum Ensure wire for | owvoltage dc
circuits is No. 14 AWG minimum Provide wiring in a rigid nmetal conduit,
intermedi ate metal conduit, or electrical netallic tubing, as specified on
drawings.

.2.5.6 Conductor ldentification

Identify circuit conductors within each enclosure where a tap, splice, or
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termnation is made. ldentify conductors by plastic-coated, self-sticking,
printed markers or by heat-shrink-type sleeves. Attach the markers, in a
manner that will preclude accidental detachnent. Identify the contro
circuit term nations.

.2.5.7 Supervision

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

NOTE: Select wording to suit project.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

Provi de a supervised [pre-action sprinkler piping] [pneurmatic detection
systen] system [If a break in the piping or tubing systenms resulting in
| oss of pneumatic pressure occurs, the result is the activation of a
trouble alarm ]Ensure that a silencing switch is provided. Arrange the
switch to transfer trouble signals to an indicating |anp and ensure that
correction of the trouble condition automatically transfers the trouble
signal fromthe indicating |anp back to the trouble alarmuntil the
silencing switch is restored to the nornmal position

.2.6 Alarms
.2.6.1 Water Motor Alarm

Provide alarms of the approved weat her proof and guarded type. Ensure each
al arm sounds | ocally upon flow of water in the sprinkler systemto which it
is connected. Munt alarnms on the outside of the outer walls of each
building at a location as directed.

.2.6.2 Local Al arm

For either an electric alarmhorn or bell, as specified, provide the alarm
to sound locally on operation of any detection system regardl ess of

whet her water flows or not. Ensure the current for these alarns is taken
fromthe facility service where connection is nade ahead of all other
services.

.2.6.3 Fire Al arm

Provi de and arrange equi pment so an alarmis automatically transmitted over
the facility fire alarm system when actuated by the detection system and by
the flow of water in each sprinkler system Provide C ass A supervision of
detection and actuation circuits.

.2.6.4 Troubl e Al arm

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

NOTE: Select wording to suit project.

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

Provide a local [100 millinmeter] [4-inch] electric alarm[bell] [horn]
[ ] toindicate trouble or failure of the detection systemair
Compressor.

2.7 Aboveground Pi pi ng Systens
Provide fittings for changes in direction of piping and for al

connections. Mke changes in piping sizes through standard tapered
reduci ng pipe fittings; the use of bushings is not permtted. Use
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pol ytetrafl uoroet hyl ene (PTFE) pipe thread tape, pipe cenent and oil, or
graphite and oil, applied only on nmale threads to join pipe threads. Use
Schedul e 80 steel pipe for pipe nipples 150 nillineter 6-inches-1ong and
shorter. Conceal piping in areas with suspended ceilings.

.2.7.1 Wat er Pi pe

Ensure pipes are carbon steel. Ensure all piping is suitable for a working
pressure of not |ess than 1207 kil opascal gage, 175 psig, in accordance
with  ASME B36. 10V or ASTM A135/ A135N

.2.7.2 Sprinkler Pipe and Fittings

Ensure sprinkler pipe and fittings meet NFPA 13, except Schedul e 10 steel

pi ping for sizes smaller than 200 millineter 8 inches and Schedule 30 for
sizes 200 millimeter 8 inches and larger. Use zinc-coated steel pipe and
fittings for water notor alarm pi ping. Rubber-gasketed grooved-end pipe
and fittings with nechanical couplings are pernitted only in pipe sizes 100
mllimeter 4 inches and |larger. Ensure rubber gaskets for use in dry pipe
sprinkler systemare UL listed. Do not use restriction orifices, reducing
flanges, and plain-end fittings with nechani cal couplings that use stee
gripping devices to bite into the pipe when pressure is applied.

.2.7.3 Doubl e Basket Strainers

When specified on draw ngs, provide doubl e basket strainers with renovabl e
screens having standard perforations 3 millinmeter 0.125 inch in diameter in
the riser beneath the del uge val ves.

.2.7. 4 Pi pe Hangers and Supports

Provi de pi pe hangers and supports in accordance with NFPA 13 and
constructed from bl ack iron.

.2.7.5 Valves

NOTE: Sel ect valve type

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

Provi de val ves as required by NFPA 13 and of types approved for fire
service. Ensure gate valves open by countercl ockw se rotation

Use check val ves that are flanged, clear opening, sw ng-check-type with
flanged i nspection and access cover plates for pipe sizes 100 millinmeter 4
inches or larger. Provide an outside screw and yoke (0S&Y) val ve beneath
each [deluge] [pre-action] valve in each riser when nore than one valve is
supplied fromthe same water supply pipe

Equi p sprinkler systemvalves with electrical supervision devices connected
to the building fire alarmsystemindicating the open or closed position of
the valve or any trouble condition

.2.7.6 Identification Signs

Attach properly lettered approved metal signs conforming to NFPA 13 to each

val ve and al arm device. Permanently affix design data identification
plates to the riser of each system
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2.2.7.7 I nspector's Test Connection

Provi de test connections about 1830 mllineter 6 feet above the floor for
each sprinkler system |ocated at the nost hydraulically renote part of
each system Provide test connection piping to a |location where the
discharge is readily visible and where water may be di scharged wit hout
damage.

2.2.7.8 Mai n Drains

Provide drain piping that discharges at safe points outside the building or
to sight cones attached to drains of adequate size to readily receive the
full flow fromthe drain under maxi mum pressure. Provide auxiliary drains
as required by NFPA 13.

2.2.7.9 Pi pe Sl eeves

Provi de pi pe sl eeves where piping passes through walls, floors, roofs, and
partitions. Secure sleeves in proper position and |ocation during
construction. Provide sleeves of sufficient length to pass through the
entire thickness of walls, floors, roofs, and partitions. Provide not |ess
than a 6.0 millimeter 0.25-inch space between the exterior of piping or

pi pe insulation and the interior of the sleeve. Firmy pack the space with
insulation and caul k at both ends of the sleeve with plastic waterproof
cement.

Provide ASTM A53/ A53l, Schedul e 40 or standard wei ght, zinc-coated stee
pi pe sleeves in masonry and concrete walls, floors, and roofs as required.
Extend sl eeves in floor slabs 50 millinmeter 2 inches above the finished
floor.

Provi de zinc-coated steel-sheet sleeves having a nominal weight of not |ess
than 0.633 gram per square nillimeter 0.90 pound per square inch in other
than masonry and concrete partitions and walls, floors, and roofs.

2.2.7.10 Escutcheons

Provi de approved one-pi ece or split-hinge-type escutcheons for piping
passing through floors, walls, and ceilings in both exposed and conceal ed
areas. Provide chrone-plated netal escutcheons where pipe passes through
finished ceilings. Provide other escutcheons of steel or cast iron with
al um num paint finish where indicated. Securely anchor escutcheons in

pl ace with setscrews or other approved positive neans.

2.2.7.11 Fire Departnent Inlet Connections
Provide inlet connections, about [__ ] 915 millineter 3| ] feet above

grade, of the approved two-way type with 65 mllimeter 2.5 inch Nationa
Standard fenal e hose threads with plug and chain.

2.2.7.12 Joints
Use threaded or flanged joints; do not use wel ded joints.
2.2.8 Buried Piping Systens

2.2.8.1 Pi pe and Fittings

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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NOTE: Sel ect cover depth.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkhkhhkhkkkkkkkkkkk

Provi de outside-coated cenent-lined 150 [__ ] millimeter 6 [__ ] inches
ductile iron pipe and fittings conformng to NFPA 24 for piping under the
building and within 1525 mllinmeter 5 feet of the outside the building
wal | s. Anchor joints in accordance with NFPA 24, using pipe clanps and
steel rods. M ninumdepth of cover is | ] [915] millimeter [ ] [3]
feet.

2.2.8.2 Valves

Provi de val ves as required by NFPA 24 for fire service. Ensure gate valves
conformto AWM C500 or UL 262 with cast iron body and bronze trim and
open by countercl ockwi se rotation

2.2.8.3 Post Indicator Valve Assenbly (PIV)

Provide a standard FM approved or UL-listed inside-screw gate valve, rated
at 1207 kil opascal 175 psi, with an above-grade post indicator or a

compl etely factory-assenbl ed FM approved quarter-turn val ve and above-grade
post indicator-operator. Direction to open is counterclockw se.

Ensure post has a fail-safe feature to keep the valve intact in case of
breaki ng off above grade. Qperator is a wormgear-type with permanently
oil-lubricated watertight gear case conplete with a handl e.

Ensure surfaces bel ow grade receive a coating of bitumen not |ess than 0.51
mllimeter 20-mils thick. Fill, prime, and finish above-grade surfaces
with multiple coats of high-gloss, weather-resistant, red enanel.

Fit post indicator valves to accomodate el ectrical supervisory swtches.

Provide el ectrical supervisory switches for interconnection to the building
fire alarmsystem Ensure sw tches and connections neet the requirenents
of Section 28 31 13.00 40 FI RE DETECTI ON AND ALARM CONTROL, GUI, AND LOG C
SYSTEMS.

2.2.8. 4 Val ve Boxes

Except where indicator posts are installed, provide each gate valve in
buried piping with an adjustable cast-iron valve box of a size suitable for
the valve on which it is used. Boxes installed outside of paved areas may
be of acrylonitrile-butadi ene-styrene (ABS) plastic or of inorganic
fiber-reinforced black polyolefin plastic. The head is round and the lid
has the word WATER cast in it. The |east dianmeter of the shaft of the box
is 133 mllinmeter 5.25 inches. Apply a heavy coat of bitumnminous paint to
each cast-iron box.

2.2.9 Val ve Signs
Attach approved, properly lettered nmetal signs to each control valve.

2.2.10 Modi fications to Existing Post |ndicator Valves

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Delete or nodify this part as required.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkk
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Modi fy the existing post indicator valves by furnishing and installing a
doubl e-pol e double-throw [imt switch on each valve. Enclose the limt
switch in a NEMA 250, Type 4, enclosure and rated for 15 anperes at 115
volts ac. Install the linmt switch to actuate when the valve starts to
cl ose and when the valve is fully open

Extend wiring for these switches to the existing fire-alarm panel. Instal
wiring in conduit.

2.2.11 Equi prent Foundati on

Submit equi pnent foundation data for deluge automatic sprinkler systens
consisting of the follow ng itens:

a. Equi pment wei ght and operating | oads.
b. Horizontal and vertical | oads.
c. Size, location, and projection of anchor bolts.

d. Horizontal and vertical clearances for installation, operation and
maintenance.

e. Plan dinensions of foundations and rel ati ve el evati ons.

f. Installation requirenments such as noi se abatenent, vibration isolation
and utility service.

PART 3 EXECUTI ON

Provi de the deluge sprinkler systemw th conplete drainage facilities in
accordance with the applicabl e requirenents of NFPA 13.

3.1 INSTALLATION

3.1.1 Connections to Existing Water Supply Systens

Use tapping or drilling machine valve and nechanical joint-type sleeves for
connecti ons nade under pressure. Bolt the sleeves around the mains and the
val ve in conformance to AWM C500. Open the valve, attach drilling

machi ne, nmake tap, close valve, and renove drilling machine, all w thout

interruption of potable service. Notify the Contracting Oficer in witing
at least 15 cal endar days prior to the date the connections are required.
Recei ve approval before any service is interrupted. Furnish material

requi red to make connections into the existing water supply system

Per f orm excavati ng, backfilling, and other incidental |abor for connections
as required.

NOTE: Add any governnent-furni shed assi stance.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

[ Furnish ][ The Governnent will furnish only Jthe | abor and the tapping or
drilling machine for making the actual connections to the existing systens.

3.1.2 Disinfection

Di si nfect new water piping and existing water piping affected by the work
in accordance with AWM C651. The Governnent will supply the water, but
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the Contractor is responsible for approved di sposal of contam nated water.

3.1.3 Painting

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

NOTE: Coordinate with painting Section 09 90 00
PAI NTS AND COATI NGS.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhhkkkkkkkkkkkkkk kkkkkkkkhkkkkkkkkkkkkkhkhkk

Submit the manufacturer's standard col or charts show ng the recomended
colors and finishes.

For manufacturer's standard-finish equi pment, bring surfaces danaged during
construction to as-new condition by touchup or repainting to the
satisfaction of the Contracting O ficer, or replace the danaged equi pnent

wi th new undamaged equi pnent at no additional cost to the Government.

Thoroughly cl ean and pai nt pipe, pipe hangers, supports, and other iron
work in conceal ed spaces with one coat of priner paint.

Ensure all exposed piping, valves, and appurtenances, including hose racks
and reels, but excluding hoses, hose nozzles, and sianese connections,
recei ve one coat of enanel, Color No. 11105 (red), in accordance with
MIL-STD-101 and FED-STD-595.

3.1.4 El ectrical Wrk
El ectrical work is specified in Division 26 ELECTRI CAL, except as noted.
Furnish notors, controllers, contactors, and disconnects with their
respective pieces of equipnment. Ensure notors, controllers, contactors,
and di sconnects conformto and have el ectrical connections provided under
Section 26 05 00.00 40 COVMMON WORK RESULTS FOR ELECTRI CAL.

3.2 FI ELD QUALI TY CONTROL

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

NOTE: If the specified systemis identified as
critical, configured, or mission essential, use
Section 01 86 12.07 40 RELI ABILITY CENTERED
ACCEPTANCE FOR MECHANI CAL SYSTEMS to establish
predi ctive and acceptance testing criteria, above
and beyond that |isted bel ow

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

Perform PT& tests and provide subnittals as specified in Section
01 86 12.07 40 RELI ABI LI TY CENTERED ACCEPTANCE FOR MECHANI CAL SYSTEMS

Perform pressure tests, systemtests, and operating tests required for new
work. Notify the Contracting Oficer 48 hours in advance of the start of
testing.

Submit test reports for pressure tests, systemtests, and operating tests.

3.2.1 Prelimnary Tests

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Sel ect water pressure.

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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Hydrostatically test each systemat [__ ] [1380] kilopascal [__ ] [200]
psig for a period of 2 hours and flush in accordance with NFPA 13.

I nspect, test, and approve piping above suspended ceilings before
installation of ceilings. Test the alarns and other devices. Test the
water flow alarns by flowi ng water through the inspector's test

connection. Wen tests have been conpleted and all corrections nade,

subnmit a signed and dated certificate, simlar to that specified in NFPA 13,
with a request for formal inspection and tests.

3.2.2 Fornmal | nspection and Tests

The Contracting Officer will witness formal tests and approve all systens
before they are accepted. Submit the request for formal inspection at

| east 15 cal endar days prior to the date the inspection is to take place.
Ensure an experienced technician regularly enployed by the Contractor is
present during the inspection. At this inspection, repeat any or all of
the required tests as directed. Test each detection device and its
connection to each valve by the application of heat. Test each del uge
system by full flow fromthe individual systemor any conbination of
systens. Correct defects in the work, and nake additional tests until it
has been denonstrated that the systenms conply with all contract
requirenents. Furnish appliances, equipnent, electricity, instrunents,
connecting devices, and personnel for the tests. The Governnent wll
furnish the water for the tests

3.2.3 Di sposition of Test Water

Di spose of test water in accordance with the approved water disposal plan
to avoid property damage

3.2.4 Test Poi nt

Measure the hydrostatic test pressure at the | ow point of the individua
system or zone being tested.

3.2.5 Leakage

Install the inside sprinkler piping so that there is no | eakage when the
systemis subjected to the hydrostatic pressure tests.

3.2.6 Pi pi ng Test

Test the piping between the check valve in the fire departnent inlet piping
and the outside connection in the same manner as the bal ance of the systens.

[3.2.7 Test Bl anks
Provi de test blanks, of the self-indicating type. Ensure test blanks have
red painted lugs protruding beyond the flange in a way to clearly indicate
their presence. Nunber test blanks to enable tracking their use and
|l ocation and to ensure their renoval after the test is conpleted.

13.3  ADJUSTI NG AND CLEANI NG

3.3.1 FI ushi ng of Underground Connecti ons

Fl ush underground mains and | ead-in connections to the systemriser before
connection is nmade to the sprinkler piping to renpove foreign materials that
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may have entered the underground piping during the course of the
installation. Continue the flushing operation until water is clear

Fl ush underground nmains and | ead-in connections at a flow rate not |ess
than indicated bel ow or at the hydraulically cal cul ated water demand rate
of the system whichever is greater

Pi pe Size 100 125 150 200 250 300
millimeters
Fl ow Rat e 1512 2268 2835 3780 5670 7560
liters per
minute
Pi pe Size 4 5 6 8 10 12
Inches
Fl ow Rat e 400 600 750 1000 1500 2000
gpm

3.4 CLOSEQUT ACTIVITIES
3.4.1 Qperation and Mai nt enance

Submit [6] [__ ] copies of the operation and mai ntenance nanual s 30

cal endar days prior to testing the deluge automatic sprinkler systens.
Update after testing and resubnmit data for final approval no later than 30
cal endar days prior to contract conpletion

Furni sh operati on and nai nt enance nanual s consi stent with manufacturer's
standard brochures, schematics, printed instructions, general operating
procedures, and safety precautions. Ensure test data is |egible and of
good quality. Light-sensitive reproduction techniques are acceptabl e,

provi ded finished pages are clear, |legible, and not subject to fading.
Provi de pages for vendor data and nanuals with 10 mllineter 3/8 inch

hol es, bound in 3-ring, |oose-leaf binders. Oganize data by separate

i ndex and tabbed sheets in a | oose-leaf binder. Ensure the binder can lie
flat with printed sheets that are easy to read. Ensure caution and warni ng
indications are clearly |abel ed.

Provi de classroomand field instructions in operation and mai nt enance of
systens equi prment where required by the technical provisions. These
services are directed by the Contractor, using the nmanufacturer's
factory-trained personnel or qualified representative. Gve the
Contracting O ficer seven days witten notice of schedul ed instructiona
services. Make instructional naterials belonging to the manufacturer or
vendor available to the Contracting O ficer

-- End of Section --
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