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NOTE: This specification covers the requirenents
for carbon dioxide fire-protection systens.

I ndicate protected spaces and affected equi pnent on
t he draw ngs.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
insert appropriate information

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

Conment s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnitted as
a Criteria Change Request (CCR)

EE R R R S I R I R I R I R S R R R R R O S R R I R R R R R S R R R R

PART 1 GENERAL

1.1 REFERENCES

EE R R R S I R R I R R R S R R R R R S R R I R I R R R R R R R R

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
this paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a RI D outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
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Ref erence 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.
ER R IR I I R R R R R I I R R R R R I I I R R R R S I I R R R R I I I I R R R R I I R O I I I I R R R R R I I I

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ASME | NTERNATI ONAL ( ASME)

ASME B36. 10M (2004) Standard for Wl ded and Seanl ess
W ought Steel Pipe

ASTM | NTERNATI ONAL (ASTM

ASTM A 106/ A 106M (2008) Standard Specification for Seam ess
Carbon Steel Pipe for H gh-Tenperature
Servi ce

ASTM A 53/ A 53M (2007) Standard Specification for Pipe,

Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Seani ess

ASTM B 88 (2003) Standard Specification for Seanl ess
Copper Water Tube

ASTM B 88M (2005) Standard Specification for Seam ess
Copper Water Tube (Metric)

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

| NDUSTRY ( MSS)
MBS SP-58 (2002) Standard for Pipe Hangers and
Supports - Materials, Design and
Manuf act ur e
MBS SP- 69 (2003; R 2004) Standard for Pipe Hangers

and Supports - Selection and Application
NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)

NFPA 12 (2007) Standard on Carbon Di oxi de
Exti ngui shi ng Systens

NFPA 72 (2006; Errata 2008; Errata 2009) Nati onal
Fire Al arm Code

UNDERWRI TERS LABORATORI ES (UL)

UL 536 (1997; Rev thru Jun 2003) Standard for
Fl exi ble Metallic Hose
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1.2 SYSTEM DESCRI PTI ON

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

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

par agr aph del et ed.

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

Section 23 00 00 AIR SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEMS
applies to work specified in this section.

1.2.1 Desi gn Requi rement s

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Modify the followi ng paragraph to suit
proj ect requirenents.

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

Ful | consideration shall be given to built-in spaces, piping, electrica
equi pnent, ductwork, and all other construction and equi pnent. System
shall be free from operating and mai ntenance difficulties.

Devi ces and equi prrent shall be a make and type listed by the Underwiters
Laboratories, (UL), or FM d obal (FM approved. 1In the UL and FM
publications, the advisory provisions shall be considered to be nandatory.
Ref erence to the "authority having jurisdiction" shall be interpreted to
nean the Contracting Oficer.

EE R R R I R R R I I O R R R Ok S R R I R I R I O R I O

NOTE: Sel ect systemtype

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

System shal |l be an approved hi gh-pressure carbon di oxi de [ hand] [hose]
[reel] total flooding type systemconformng to NFPA 12.

El ectrical work associated with the systemshall neet the requirenents of
the appropriate sections of Division 16, "Electrical," pertaining to fire
det ecti on.

EE R R R S I R I R I R I R S R R R R R O S R R I R R R R R S R R R R

NOTE: Section 23 05 48 VI BRATI ON AND SEI SM C
CONTROLS FOR HVAC PI PI NG AND EQUI PMENT may be used
as a guide for vibration isolation

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

1.2.2 Per f or mance Requi renents

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

NOTE: Di scharge of carbon dioxide into an encl osed
space creates a dangerous oxygen deficiency for
personnel. Dilution of oxygen in the air by the
carbon di oxi de concentrations necessary to
extinguish the fire will create atnosphere that wll

not sustain life.
EIR IR R b R S I I I I b I I I I R R I S I I R I I I I I I R I S I I I I I I I b I S I b b I b I b I b I R I b I b I b I I I I b b b I

Car bon di oxi de shall be supplied fronm 25-, 40-, 50-kilogram 50-, 75-, or
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100- pound hi gh-pressure cylinders and shall be stored in rechargeabl e
contai ners designed to hold pressurized carbon dioxide in liquid form at

at nospheric tenperatures corresponding to a normal pressure of 5860

kil opascal at 21 degrees C 850 pounds per square inch (psi) at 70 degrees F

Hi gh-pressure cylinders shall be constructed, tested, and marked in
accordance with U. S. Departnment of Transportation specifications for
seam ess steel cylinders.

Each cylinder shall be provided with a safety device to relieve excess
pressure safely, in advance of the rated cylinder test pressure. Devices
shal |l be Interstate Conmerce Conm ssion approved frangi bl e safety disks.

Car bon di oxi de cylinders shall be supported by suitable racks attached to
wal |l s and floor. Cylinder fram ng shall be fitted with a wei ghing bar
bracket, weight bar, and direct-reading scale to weigh cylinders in place
wi t hout deactivating the system

System shall be arranged for fully automatic, nanually operated, and
renot e- pushbutton electric control operation. Operating controls shall be
the encl osed rel ease type to prevent accidental operation.

.3 SUBM TTALS

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submttals
required for the project. Submittals should be kept
to the mininmumrequired for adequate quality control.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G" if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

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

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

Choose the first bracketed itemfor Navy, Air Force

and NASA projects, or choose the second bracketed
itemfor Army projects.

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

CGovernment approval is required for submttals with a "G' designation;
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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 subnmittal for
the Government.] Submt the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Connection diagrans shall be submitted indicating the relations
and connections of the following itens. Draw ngs shall indicate
t he general physical |ayout of all controls, and internal tubing
and wiring details.

Car bon Di oxi de Cylinders
Pi ping Materials

Installation Drawi ngs shall be subnitted in accordance wth
paragraph entitled, "General," of this section.

SD- 03 Product Data

Equi pnent Foundati on Data shall be subnmitted in accordance with
paragraph entitled, "General," of this section.

SD- 05 Design Data

Desi gn Anal ysis and Cal cul ations shall be subnitted in accordance
wi th paragraph entitled, "General," of this section.

SD- 06 Test Reports

Test reports shall be submitted for the following tests in
accordance with the paragraph entitled, "Field Testing," of this
section.

Pressure Tests
System Test s
| npedance Test

Request for Inspection and Test shall be submitted in accordance
wi th paragraph entitled, "Prelimnary Tests," of this section.

SD-07 Certificates

Li sting of Product Installation shall be submitted for carbon
dioxide fire-protection systens in accordance with paragraph
entitled, "lInstallation," of this section.

Certificates shall be submitted for the following items show ng
conformance with the referenced standards contained in this
secti on.

Pi ping Materials

H gh- Pressure Cylinders
Escut cheons

Supporting El enents

SD- 08 Manufacturer's Instructions
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Operating Instructions shall be subnmitted in accordance with
paragraph entitled, "Operating Instructions,” of this section

SD- 10 Operation and Mai ntenance Dat a

Operation and Mai ntenance Manual s shall be subnitted in accordance
with paragraph entitled, "Operating Instructions," of this section

1.4 GENERAL

Equi pnrent Foundation Data shall be submitted for carbon dioxide
fire-protection systens consisting of the follow ng information:

Equi prent wei ght and operating | oads.
Hori zontal and vertical | oads.
Si ze, location, and projection of anchor bolts.

Hori zontal and vertical clearances for installation, operation and
mai nt enance.

Pl an di nensi ons of foundations and rel ati ve el evati ons.

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

Installation Drawi ngs shall be submitted for carbon dioxide fire-protection
systens in accordance with the requirenents of NFPA 12. Draw ngs shal
include details of equiprment |ayout and design.

Desi gn Anal ysis and Cal cul ati ons shall be submitted for carbon dioxide
fire-protection systens including spray areas, hazard by class, and
pressure cal cul ati ons.

PART 2 PRODUCTS
2.1 EQUI PVENT

Only UL-listed or FM approved equi prrent and devi ces shall be used in the
syst ens.

System shal | be designed and constructed to include a fixed supply of
carbon di oxi de cylinders connected to properly sized, fixed piping with
fittings and nozzles to direct this agent into an encl osure surrounding the
hazar d.

2.2 COVPONENTS

2.2.1 Pi pi ng

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Revise the follow ng paragraph to suit
proj ect requirenents.

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

Mani fol ds and distribution piping materials shall be gal vani zed, ferrous
pi ping, Schedule [40] [80], conformng to [ASTM A 53/ A 53V [
ASTM A 106/ A 106N] [ ASVE B36. 10N . Nonferrous drawn seanl ess copper tubing
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shall conformto ASTM B 88N ASTM B 88. Flexible netallic hose shal
conformto UL 536.

Pi pe sizes shall be reduced in the fitting. Flush bushings shall not be
used. Brazed joints, when used, shall be fused with an alloy with a
nelting point above 538 degrees C 1,000 degrees F

Pipe and fittings shall have a m ni mum bursting pressure of 34.5 Megapasca
5,000 psi. For DN15 and DN20 1/2-inch and 3/4-inch iron pipe size (ips),
the pipe shall be Schedule 40. For DN25 1 inch or greater, the pipe shal
be Schedule 80. Standard nall eable iron banded fittings or ductile iron
fittings shall be used up through DN20 3/4-inch ips. Extra heavy nalleable
iron or ductile iron fittings shall be used through DN50 2-inch ips.

Forged steel fittings shall be used in all sizes over DN50 2 inches.

Adirt trap (leg) consisting of a tee with a capped nipple, at |east 50
mllinmeter 2 inches long, shall be installed at the end of each pipe run.

Baf fl e-type nozzles shall be used for distribution in normal total flooding
systens. Strainers shall be installed ahead of small-orifice nozzles to
prevent cl oggi ng.

Di scharge nozzl es shall be permanently narked to identify the nozzle and to
show the equival ent single orifice dianeter regardl ess of shape and nunber
of orifices.

Pi pi ng shall be concealed to the maxi mum extent possible. Piping shall be
i nspected, tested, and approved before being conceal ed.

Joi nt compound for pipe threads shall be pipe cenent and oil or graphite
and oil.

Pi pe hangers and supports shall be MSS SP-58 and M5S SP-69, adjustable
type, zinc-coated. Spacing shall be as foll ows:

Nomi nal Pipe Size Maxi mum Spaci ng
(DN} (mllineter)

15 and under 2130

32 2440

40 2740

50 3050

65 3350

80 3660

90 3960
100 4270
125 4570
150 4880
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Nom nal Pipe Size Maxi mum Spaci ng

(i nches) (feet)
1 and under 7
1.25 8
1.5 9
2 10
2.5 11
3 12
3.5 13
4 14
5 15
6 16

2.2.2 Pi pe Sl eeves

Pi pe sl eeves shall be provided where piping passes through masonry or
concrete walls, floors, roofs, and partitions. Sleeves in outside walls
bel ow and above grade, in floor, or in roof slabs, shall be Schedule 40
zinc-coated steel pipe. Sleeves in partitions shall be zinc-coated sheet
steel having a noninal weight of not less than 4.4 kil ogram per square neter
0.90 pound per square foot. Space between piping and the sleeve shall be
not less than 6 mllineter 0.25 inch. Sleeves shall be placed securely in
proper position and |ocation during construction. Sleeves shall be of
sufficient length to pass through the entire thickness of walls,
partitions, or slabs. Sleeves shall extend 50 mllinmeter 2 inches above
finished floor slabs. Space between the pipe and sl eeve shall be packed
with insulation and both ends of the sleeve shall be calked with plastic
wat er pr oof cenent.

2.2.3 Escut cheons
Approved-type escutcheons shall be provided for piping passing through
floors, walls, and ceilings. Escutcheons shall be one-piece or split-type
and, where pipe passes through finished ceilings, shall be chrome-pl ated.
O her escutcheons shall be of steel or cast iron, wth al um num paint
finish. Escutcheons shall be securely fastened in place with setscrews or
ot her positive neans.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON
Mat eri al s and equi prent shall be installed in accordance with NFPA 12.
Each system shall be provided compl ete and ready for operation.
Each system shall be provided with an approved pressure-relief device
desi gned to operate between 20 Megapascal 2,400 and 3,000 psi and | ocated
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bet ween the storage cylinder manifolds and any nornally cl ose val ve.

Li sting of Product Installation shall be submtted for carbon dioxide
fire-protection systens showing at least 5 installed units, simlar to
those proposed, that have been in successful service for a mininmum period
of 5 years. List shall include purchaser, address of installation, service
organi zation, and date of installation.

.11 System Cont r ol

.1.1.1 Controls

EE R R R I R R I I R R R I I R R R Ok S R R I R I R I O R O

NOTE: Select control type

Rk Ik kb I IR R R I kO e S R R ARk Rk R Rk O ok O O kR SRR I b R R R o

Actuating control systemshall be [manual] [conbination] [electric]
[ pneumati c] [nechani cal pull cable].

.1.1.2 Control Stations for Underfloor Flooding Systens

Actuation stations for underfloor flooding systens shall be provided at the
principal exits fromthe protected area. A separate actuation shall be
provided for the main supply and reserve supply of carbon dioxide at each

| ocati on.

.1.1.3 Pressure-Cperated Fire Alarm Switch

A pressure-operated switch shall be provided to actuate the building
interior fire alarmsystem upon the discharge of gas into the carbon
di oxi de system pi ping for each separate system

.1.1.4 Pressur e- Operat ed Equi pnent Switch

A pressure-operated switch shall be provided to automatically shut down the
ai r handl i ng equi pnent serving the protected space upon the di scharge of
gas into the carbon di oxi de system pi ping for each separate system

.1.1.5 Control Pane

Means shall be provided for conplete electrical supervision of actuating
circuitry. A nodular type panel in a flush- or surface-nounted stee

cabi net with hinged door and cylinder lock shall be installed. Contro
panel shall be a neat, conpact, factory-w red assenbly containing the parts
and equi pnment required to provide specified operating and supervisory
functions of the system A ground fault condition that prevents the

requi red operation of the systemor a single break in any of the actuating
circuits shall result in the activation of a systemtrouble bell. Loss of
ac power shall also result in the operation of the systemtrouble bell
Troubl e bell shall sound continuously until the system has been restored to
normal at the control panel. A silencing switch shall be provided to
transfer the trouble signals to an indicating lanp in accordance with

NFPA 72.

In addition to the normal systemtrouble bell, a renote 100 mllineter,
4-inch, systemtrouble bell shall be provided together with a rigid plastic
or nmetal identification sign that reads CARBON DI OXI DE SYSTEM TROUBLE
Lettering shall be a mnimumof 25 millinmeter 1 inch high.
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3.

3.

1.2 Syst em Power
1.2.1 Primary Supply

Syst em power shall be 120-volt, 60-hertz service, transformed through a
two-wi nding isolation-type transformer and rectified to 24 volts dc for
operating troubl e signal and actuating circuits. A secondary dc power
supply shall be provided for operation of the systemif the ac power fails.
Transfer fromnormal to energency power or restoration fromenergency to
normal power shall be fully automatic. Trouble lights shall be |ocated on
the door of the cabinet. A 100 millineter 4-inch trouble bell shall be

| ocat ed above the top of the cabinet. Cabinet shall be finished on the
inside and outside in red enanmel with promnent rigid plastic or netal
identification plates attached.

.1.2.2 Secondary Supply

Secondary power supply shall include [nickel cadmiunm] [|ead cal ciuni

[seal ed | ead acid] batteries and charger. Dry cell batteries shall not be
used. Batteries shall be housed in a well-constructed steel cabinet with
cylinder | ock.

.1.2.3 Storage Batteries

Batteries shall be of the proper anpere-hour capacity to operate the system
under supervisory conditions for up to 60 hours. Calcul ations
substantiating the battery capacity shall be provided.

.1.2.4 Battery Charger

Battery charger shall provide conpletely automatic high/low charging rate
capabl e of recovery of the batteries fromfull discharge to full charge in
24 hours or less. An ammeter showi ng rate of charge and a voltmeter to
indicate state of battery charge shall be provided. A red pilot |ight
shal | indicate when batteries are manually placed on a high rate of charge,
if a high-rate switch is provided.

.1.3 El ectrical Wrk

El ectrical work is specified in Section 28 31 13.00 40 FI RE DETECTI ON AND
ALARM CONTROL, GUI, AND LOG C SYSTEMS.

.1.4 QOperating Instructions

Operating instructions shall be provided at each renote control station.
Instructions shall clearly indicate necessary steps for the operation of
the system

Contractor shall submt [6] [__ ] copies of the Operation and Mi ntenance
Manual s 30 cal endar days prior to testing the carbon dioxide
fire-protection systens. Data shall be updated and resubmitted for fina
approval no later than 30 cal endar days prior to contract conpletion.

Qperating Instructions shall be submitted for carbon dioxide
fire-protection systens consisting of raised or enbossed white letters on
red rigid plastic or enanel ed steel background and shall be of adequate
size to permt themto be easily read.
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3.

1.5 Fi el d Painting

Pai nting of the systemshall be in accordance with Section 09 90 00 PAI NTS
AND COATI NGS.

.2 FI ELD QUALI TY CONTRCL

Testing to determ ne conformance with the requirements shall be conducted
in the presence of the Contracting Oficer.

2.1 Prelinmnary Tests

Pressure tests and systemtests shall be perforned and recorded.

Each pi pi ng system shall be tested pneumatically at 1050 kil opascal 150
pounds per square inch gage and shall show no | eakage or reduction in gage
pressure after 2 hours. Upon conpletion and before final acceptance of the
wor k, each piping systemshall be tested by discharging a m ni mum of one 34
ki | ogram 75-pound hi gh-pressure cylinders of carbon dioxide to denpbnstrate
the reliability and proper functioning of pressure-operated sw tches and
the di scharge of carbon di oxi de gas from each system di scharge nozzl e.
Renote control stations, and all other conponents, supporting el enents and
accessories shall be tested individually to denonstrate proper functioning.
Storage batteries shall be given an inpedance test of each cell and the
results recorded to be used as baselines. Test results shall be provided
to the Contracting Oficer. Test results shall have a cover letter/sheet
clearly marked with the System name, date, and the words "Final Test
Reports - Forward to the Systens Engi neer/Condition Mnitoring
OficelPredictive Testing Group for inclusion in the Mintenance Dat abase."
At the conpletion of tests and corrections, a signed and dated certificate
shall be submitted to the Contracting OFficer attesting to the satisfactory
completion of all testing and that the systemis in operating condition.

A witten Request for Inspection and Test shall be submtted to the
Contracting O ficer for carbon dioxide fire-protection systens.

.2.2 Formal Tests

At a time to which the Governnent has agreed, the Government Fire
Protection Engineer will witness formal tests and approve systens before
they are accepted. An experienced technician regularly enployed by the
systeminstaller shall be present during the inspection. At this

i nspection any or all of the required tests shall be repeated as directed
by the Contracting O ficer. Carbon dioxide, instrunents, personnel,
appl i ances, and equi pment for testing shall be furnished by the Contractor
at his expense.

. 2.3 Manuf acturer's Representative

An experienced manufacturer's field engi neer shall be provided to supervise
installation and testing of the system

-- End of Section --
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