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High Pressure CO2 Fire Protection Systems

s L KM Every enterprise has equipment and facilities
Proven rell ab lllty for that are vital to its operation. Business would be

o o o, e ° ° seriously affected if these were destroyed by fire. In
mlSlon—crltlc al appllc atlons many cases valuable assets should not be protected
by water or other similar extinguishing agents, as
these types of agents often are unable to reach
inaccessible parts of the hazard. They can
also cause considerable damage even in
excess of that done by the fire itself.

Carbon dioxide is a reliable, versatile
and efficient fire fighting agent. It has
provided decades of successful operation.
It is a dry, inert, non-corrosive gas that
will not damage equipment or materials
or contaminate liquids or food. It does
not leave any residue to clean-up, and as
a result, business down-time is held to a
minimum. In addition, carbon dioxide is a
non-conductor of electricity, and can even be
used without danger in spaces housing high
voltage electrical equipment.

Featuring innovative
high-performance cylinder valves

* Patented cost-saving unibody design
— does not have separate valve and discharge heads.
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Why CO2...

Carbon dioxide is a standard commercial

product that is commonly used for carbonated

beverages, for fast freezing food, for
medical purposes, for purging pipes and
tanks, as well as for extinguishing fires. It is
readily available in most cities and seaports
throughout the world. For more than 80
years carbon dioxide has been used for fire
protection purposes. The NFPA standard for
fire extinguishing systems was initiated in
1928, was first adopted in 1929. It has been
revised approximately 26 times since, and
represents the accumulated knowledge and
experience of those who have designed and
used CO2 systems for fire extinguishing
purposes.

Advantages of CO2 fire extinguishing systems

A viable agent for the foreseeable future. No ban on its use.
Is well established. Has been successfully used for 80 years.
Is a standard commercial product with many other uses and as
a result is readily
available in most towns and cities around the world.
Low agent cost. Beneficial when frequent recharging is a
factor, such as with engine
test cell protection.
Installed system cost is lower when compared to clean agents.
Is stable and inert. Does not decompose when subjected to
fire. Does not cause corrosion
or damage materials and equipment.
Vaporizes completely on discharge. No clean-up of agent
required.
Protected facilities can be back in operation with a minimum
of delay.
Suitable for Class A, B and C fires.
*  Four proven and standard methods of application:
* Total flooding, surface burning.
* Total flooding, deep seated burning.
* Local application, area method.
* Local application, volume method.
Accommodates long pipe runs.
Readily accommodates systems with selector valves
(integrated systems that protect
more than one hazard from a common carbon dioxide supply).
Carbon dioxide discharges by the force of its own expansion.
Does not require
super-pressurizing agents, pumps, or other pressurizing
mechanisms.
*  May be used simultaneously with other types of
extinguishing agents with no
» effect on extinguishing efficiency.
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High Pressure CO2 extinguishing

systems explained

High pressure storage systems are comprised of CO2 cylinders

stored at ambient temperatures. At 70 °F (21 °C), the pressure
in this type of storage container is 850 psi (5860 kPa).

Low pressure storage systems, on the other hand, are
comprised of CO2 cylinders stored at a controlled low
temperature of 0 °F (-18 °C). At this temperature the pressure
in this type of storage is 300 psi (2068 kPa).

Advantages of high pressure systems

*  High pressure cylinders are available in 50, 75 and 100
Ib (20, 34 and 45 kg) capacities. Low pressure containers
are typically available in one ton increments. This greater
flexibility among high pressure systems allows the system
designer to allocate storage with greater efficiency, thus
saving storage space and money.

* Refrigeration of carbon dioxide is not required.
Cylinders can be stored without any special treatment at
temperatures between 0 °F and 130 °F (-18 °C and 54 °C)
for total flooding systems, and 32 °F to 120 °F (0 °C to 49
°C) for local application.

e Cylinders can be easily adjusted for higher or lower
temperatures by underfilling for higher temperatures, or
adding nitrogen for lower temperatures.

* Flexible space requirements — if a single large space is
not available, multiple cylinder banks can be divided and
stored in a number of smaller locations.

»  Flexible for weight requirements — if floor loading is
a problem, multiple cylinder banks can be divided and
stored in a number of locations to distribute the floor
loading.

*  Electric power is not required for high pressure carbon
dioxide storage.
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Typical High Pressure Setup
(single cylinder application)
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Principles of Operation

A carbon dioxide system consists of a battery of one or more
cylinders, manifolded together and connected to a system of
distribution pipework terminating in special carbon dioxide
discharge nozzles. These systems are custom designed for the
specific application. The quantity of carbon dioxide required

for the protection of any particular hazard is dependent on the
cubic capacity or the surface area of the hazard, together with the
type of material involved, temperature of the hazard, and with
allowance for special conditions.

More than one hazard can be protected by the same bank of
cylinders, and these systems are referred to as joint systems.
Selector or directional valves are utilized to direct the carbon
dioxide to the fire area. An interconnected reserve bank of
cylinders is generally recommended for this type of protection.

inControl brand carbon dioxide systems may be actuated
manually or automatically. Automatic systems incorporate fire
detectors and controls. The fire detectors are located in the
hazard area, and when a fire occurs, send a signal to the control
panel which releases the carbon dioxide. Automatic systems are
electrically operated and always incorporate a manual override
feature.

Method of Application

Total flooding injects a sufficient volume of carbon dioxide
into an enclosure so that an inert atmosphere is created. The
enclosure should be reasonably well sealed and doors, vents and
other openings should be arranged to close on the discharge of
the system. Enclosures with openings that cannot be closed can
be protected if known at the design stage. For deep-seated type
hazards (insulation, rags, storage vaults, etc.) the enclosure must
be well sealed to retain the carbon dioxide for a long period of
time. The location and orientation of discharge nozzles for these
applications is not of major concern, minor deviations to project
design can generally be accommodated.

Local application is the method used to protect a specific hazard
(engine, dip tank, etc.) within an enclosure — without flooding
the entire enclosure. Nozzles are arranged to discharge carbon
dioxide directly onto the hazard, to build up an inert atmosphere
immediately surrounding the hazard. For this application, the
layout of piping and nozzles is critical, and deviations to project
design must not be made unless approved by the

Properties of CO2 as a Fire Extinguishing Agent

Carbon Dioxide (CO2) is a colorless, odorless, clean, dry,
electrically non-conducting, non-corrosive, non-damaging and
nondeteriorating inert gas, that is approximately 50 percent
heavier than air.

Carbon dioxide is a standard commercial product. It is commonly
used for carbonating beverages, for fast freezing food, for
medical purposes, and for purging pipes and tanks, as well as for
extinguishing fires. Carbon dioxide is available in most cities and
seaports throughout the world.

When inhaled, CO2 produces a tingle in the nostrils, the same
as is experienced when drinking carbonated beverages. Carbon
Dioxide stimulates breathing (increases the rate of breathing),
and is useful in small controlled doses in the resuscitation of
drowning and electric shock victims.

Carbon Dioxide is stored in liquid form in high pressure steel
containers, usually at 850 psig at 70 °F (58 bar at 21 °C). It may
also be stored at 300 psig at 0 °F (20 bar at -18 °C), for special
large requirements. One of carbon dioxide’s most valuable
properties is its amazing high ratio of expansion, approximately
450 to 1. Carbon dioxide is discharged from the cylinder by the
force of its own expansion — without the need for pumps or other
pressurizing mechanisms. Carbon dioxide will penetrate every
nook and corner of a space where fire might lurk.

On discharge, carbon dioxide creates a cold fog. The temperature
of carbon dioxide discharging from a nozzle is approximately
110 °F below zero. This cloud effect, or fogging, is due to the
moisture in the air being frozen by the extremely low temperature
of the Carbon Dioxide and fine “snow” accompanying the
discharge. The fogging will generally dissipate after a few
minutes.

How Carbon Dioxide Extinguishes Fire

Carbon Dioxide extinguishes fire by diluting the oxygen content
of the space to a point where it will not support combustion.
Reducing the oxygen content from the normal 21 per cent in air
to 15 per cent will extinguish most fires. For some materials the
oxygen content must be reduced below 15 per cent, and in some
cases its concentration needs to go down to as low as six percent
of the volume. Surface and flash type fires (oils, paints, etc.,) are
quickly extinguished, while smouldering or deep-seated fires
(baled cotton, clothing, etc.) are extinguished by the prolonged
action of a high concentration.

In addition to its smothering action, the reduction in temperature
due to its rapid expansion will provide some suppression caused
by the cooling effect.
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Carbon Dioxide Fire Protection Systems

Cleanup following a CO2 discharge
Carbon Dioxide vaporizes completely on
discharge. Whereas the cost of clean-up and
peripheral damage associated with water,
foam, and dry chemical agents can exceed
the cost of the fire damage itself, cleanup
costs associated with carbon dioxide are
negligible.

Carbon Dioxide is inert and most materials
and equipment are totally unaffected by
exposure to it. Carbon dioxide is stable,
even at high temperatures, and does not
decompose when subjected to fire, therefore
it does not cause metals to corrode.

The reduction in temperature, caused by the
dramatic expansion of the Carbon Dioxide
as it discharges from the nozzles, can have
a strong chilling effect on objects, including
cord shock to delicate electrical equipment.

Compatibility with other
Extinguishing Agents

Carbon Dioxide may be used
simultaneously with other types of fire

extinguishing agents for fire fighting
purposes. There are no known indications
that extinguishing efficiency will be
affected.

Use and Limitations

Carbon Dioxide Systems may be utilized
for Class, A, Band C fires (North American
definition). They are particularly useful for
extinguishing fires in specific hazard areas
or equipment:

a) where an inert, electrically non-
conductive medium is desirable,b) in high
value occupancies particularly susceptible
to fire, smoke, and water damage.

¢) where clean up of another medium would
present a problem,

d) where they are as efficient as, but more
economical to install than systems using
other extinguishing agents.

Carbon dioxide will not extinguish fires
involving the following materials:

a) chemicals containing their own oxygen
supply such as cellulose nitrate,

b) reactive metals such as sodium,
potassium, magnesium, titanium,
zirconium, uranium and plutonium,

c¢) metal hydrides.

While carbon dioxide will not extinguish
these fires, it will not react dangerously
with these materials or increase their
burning rate. Carbon Dioxide, if used in
this type of situation in a total flooding
system, will provide protection for
adjacent combustibles. Local application
systems with attendant high velocity
directed discharge should not be used.

Caution is required where carbon dioxide
may be discharged into potentially
explosive atmospheres. Electrostatic
charging of non-grounded conductors may
occur during the discharge of liquefied
gases. These conductors may discharge to
other objects, causing an electric spark of
sufficient energy to initiate an explosion.

CO2 Safety Precautions

Safeguards must be taken to ensure the
safety of personnel in areas where the
atmosphere could be made hazardous by the
discharge of carbon dioxide. The following
list, which is strongly recommended, is
generally taken from NFPA 12: Standard on
Carbon Dioxide Extinguishing Systems.

a) Provide adequate aisleways and routes of
exit and keep them clear at all times.

b) Provide emergency lighting and
directional signs as necessary to ensure
quick, safe evacuation.

¢) Provide alarms within such areas that
will operate immediately upon detection

of the fire, with the discharge of the carbon
dioxide and the activation of automatic door
closures delayed for sufficient time to allow
evacuation of the area before discharge
begins.

d) Provide only outward swinging self-
closing doors at exits from hazard areas,
and, where such doors are latched, provide

panic hardware.

¢) Provide continuous alarms at entrances
to such areas until the atmosphere has been
restored to normal.

f) Provide warning and instruction signs

at entrances to and inside such areas.

These signs should inform persons in, or
entering the protected area that a carbon
dioxide system is installed, and may contain
additional instructions pertinent to the
conditions of the hazard.

g) Provide for the prompt discovery and
rescue of persons rendered unconscious in
suchareas. This may be accomplished by
having such areas searched immediately

by trained persons equipped with proper
breathing equipment. Self-contained
breathing equipment (and personnel trained
in its use, and in rescue practices, including
artificial respiration), should be readily
available.

h) Provide instruction and drills for all
personnel within or in the vicinity of

1-800-267-8508 « www.nationalfire.com

such areas including maintenance or
construction people who may be brought
into the area), to ensure their correct
action when carbon dioxide protective
equipment operates.

1) Provide the means for prompt
ventilation of such areas. Forced
ventilation will often be necessary.
Care should be taken to really dissipate
hazardous atmospheres and not merely
move them to another location.

j) Carbon dioxide is much heavier than air
and can collect in pits, cellars and low-
lying areas. Care should be taken when
entering such areas after carbon dioxide
has been discharged.

k) Provide means to lock off or disarm
the system during periods of system
inspection, maintenance, or modification.

I) Provide such other steps and safeguards
that a careful study of each particular
situation indicates are necessary to prevent
injury or death.
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Standard equipment
and optional components

Cylinder Assemblies

A basic cylinder assembly consists of a pressure vessel,
a valve and siphon tube assembly, and a charge of
carbon dioxide.

A variety of cylinder sizes are available. They are all
designed to hold pressurized carbon dioxide in liquid
form at atmospheric temperatures, corresponding to
a nominal pressure of 850 psi at 70 °F (58.6 bar at 21
°C).

All cylinders are seamless. They are manufactured

and tested in accordance with the requirements of
Transport Canada and/or Department of Transport
(USA), Specification 3AA-1800 or higher.

Large cylinders having capacities of 35, 50, 75 and 100
pounds (15.9, 22.7, 34 and 45

kg) are made of steel. Small To
cylinders, used for special Electrical Control
applications, have capacities

Actuator

greater than the seal area. This results in a higher force
above the piston, which acts to keep the valve closed.

To open the valve, the pressure above the piston is
vented and cylinder pressure raises the piston to open
the valve. A transport plug is attached to the valve by a
chain and must be attached to the discharge port when
the cylinder is disconnected from the discharge piping.

A pressure relief safety disc, incorporated into the
cylinder valve, is designed to release pressure should
the cylinder be subjected to exceptionally high
temperatures or other abnormal conditions. The disc
rupture point is in the range of 2,600 to 3,000 psi
(182.7 to 206.8 bar). The safety disc nut is of a type
that will relieve pressure without cylinder recoil.

To Nozzles The SW-50M master valve

can be operated manually,
by pressure actuator, with
a solenoid valve kit, or by

of 10 and 15 pounds (4.5 and
6.8 kg) and may be made of
aluminum or steel, depending
on availability.

Except for special temperature
conditions, all cylinders are
filled to their specified weight
with liquid carbon dioxide.
Cylinders are not partially
filled.

The pressure inside the cylinder
will vary as the temperature
changes. In general, the
ambient storage temperature for
standard cylinders used in local
application systems should be between 32 °F and 120
°F (0 °C and 49 °C). For standard cylinders used in
total flooding systems, the ambient storage temperature
should be between 0 °F and 130 °F (-18 °C and 54 °C).

Two cylinder valves are available: the SW-

50M (master) and the SW-50S (slave). Both are
manufactured of brass with an optional nickel plated
finish. The valves are of the force differential type
using a piston seal. The pressure above the piston is
maintained at cylinder pressure, but the area at the top
of the piston is

direct back pressure from the
discharge manifold. The
SW-50S slave valve can be
operated only by direct back
pressure from the discharge
manifold.

Single cylinder systems
simply require a single SW-
50M with a manual actuator
and/or a solenoid valve.

This is generally referred

to as a master cylinder. For
systems with two cylinders
interconnected, only one master
valve is required. The other
cylinder is operated by a SW-50S slave valve. For
systems with three or more cylinders interconnected,
two cylinders must act as masters and have solenoid
and/or manual actuators arranged for simultaneous
operation.

A rigid siphon tube is used in all cylinders to ensure
liquid discharge. All cylinders must therefore be
installed in the normal

upright position.

1-800-267-8508 » www.nationalfire.com
Moncton ¢ Ottawa * Toronto « Windsor ¢ Regina « Edmonton ¢ Calgary ¢ Vancouver



Carbon Dioxide Fire Protection Systems

Discharge Bends For installation of three or more cylinders, a variety of
and Discharge Adapters A discharge bend is used to arrangements can be fabricated by the installer.

connect the cylinder valve outlet to the system manifold

and discharge piping. This flexible hose allows for the The single row, wall mounting arrangement

temporary misalignment of the cylinders on installation, is recommended for installations of up to five cylinders.
and for ease of cylinder removal for

maintenance. The cylinder end of the Double row, free standing

hose has a swivel connection for ease To Nozzle arrangements have the advantage

(particularly for systems using main
and reserve cylinders, and for joint
systems), that any cylinder can be
removed for recharging without
disturbing the others. However, this
arrangement requires two aisles and
considerably more space.

of installation.
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A discharge bend with a built-in check
valve must be used when cylinders

are manifolded together. The check
valve is locked onto the hose assembly
and must not be separated from it. If

a cylinder assembly is disconnected
from the discharge bend, and if the
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The double row, wall mounting

system operates while the cylinder

is disconnected, the check valve will
ensure that an appreciable quantity of
carbon dioxide will not discharge from
the disconnected discharge bend.

arrangement is generally used when
sufficient space is not available

for a free standing arrangement

or for a single row wall mounting
arrangement.

Flexible discharge bend adapter For marine applications, additional
combinations are available for single Typicql single cylinder cylinder supports are required. Two
cylinder systems where a check valve disch arge bend straps or sets of retainers must be used.
is not required. When the discharge

adapter is used without the flexible
bend, a union connection must be
installed close to the cylinder for ease
of installation and maintenance.

To Nozzles

Check Valves

A range of check valves are
available. These are used to isolate
the main cylinder manifold from

the interconnected reserve cylinder
manifold. In the manifolds of joint
systems they are also used to prevent

2

(X
S

It is important that neither the .
discharge bends nor the discharge Bisthargs B

&

o

o
SR
%5t}

&

2
%
!

adapter be mounted onto the cylinder
valve during transportation and
storage. The transit plug must remain
in place on the cylinder valve until the
cylinder is installed and secured in its
bracket.

Cylinder Brackets

The cylinders can be arranged to

be bracketed to a wall or to be free
standing when no wall is available.
Straps for single cylinder wall
mounting installations are available
from your inControl Systems dealer.
Brackets for multiple wall mounted
installations and frames for multiple
cylinder free standing installations are

Typical manifold
discharge bend (slave)

the discharge from activated cylinders
causing activation of the other
cylinders in the bank.

Bleeder Valves

Bleeder valves are used in the
manifolds of main and reserve
banks of cylinders, as well as in
the manifolds of systems that have
selector valves (joint systems).
The bleeder valve vents accidental
check valve leakage (that could
discharge the other bank or banks
of cylinders) from one bank to the
other. The valve is normally open
and closes when manifold pressure
reachesapproximately 20 psi (1.4 bar)

normally supplied by the installer, and assembled on site to to prevent loss of CO2 undernormal discharge conditions.
suit the space available. The pipe connection is 2 NPT.
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Discharge Nozzles

Two types of discharge nozzle are
available: total flooding type and local
application type. Total flooding nozzles
are used where an even distribution of
gas is required throughout an enclosure.
Local application or directional

nozzles are used where a concentration
of carbon dioxide is required on a
particular surface or piece of equipment.

Wall Nozzle
(Total Flooding)

Nozzles are designed to discharge large
volumes of carbon dioxide without
freezing. For local application use
(when installed in accordance with their
approvals), the velocity of discharge
from the nozzle is reduced to prevent
agitation and splatter of the hazardous
material which could spread the fire.

All nozzles have a drilled orifice. The
nozzle orifice size will vary depending
on the flow and the location of the
nozzle in the system. It is important that
nozzles are installed exactly as specified
on the project drawings, otherwise
system performance will be jeopardized.

ALY

The wall type and vent type nozzles

are used exclusively for total flooding
installations. The S-Type nozzle

may also be used for total flooding
installations, however, its cost normally
restricts its use to local application
installations. The SType nozzle may

be fitted with flanges to enable it to be
mounted onto sheet metal equipment
enclosures and ductwork. It may also be
supplied with a frangible disc to prevent
clogging of the orifice. Special finishes

Vent Nozzle
(Total Flooding

The hand lever on the manual actuator
can be operated from a remote location.
This is achieved by connecting a 1/16-
inch diameter stainless steel cable to the
end of the lever, and running the cable
through ' -inch conduit or 3/8 -inch
pipe to a pull box using corner pulleys

Nozzle orfice at each change in cable direction.

sized to suit
design requirements

Using a mechanical dual junction
box, two remote pull boxes can be
joined to operate one master cylinder
arrangement. Or, one remote pull box
can be used to operate two separate
manual actuators.

Automatic Control

Electric actuation is achieved by using a
solenoid valve kit. The solenoid valve is
a normally closed device, closed when
de-energized and open when energized.
The standard solenoid voltage is 24
VDC, but other voltages and special
enclosures (including explosion-proof)
are available by special order. The
standard electric connection is by a
DIN connector, and a cable assembly is
available for ease of connection to field
wiring.

Nozzle orfice
sized to suit
design requirements

The solenoid coil is designed and rated
for continuous duty service. However,
it is recommended that the actuating
circuit incorporate a shut-down device
(e.g. a pressure switch or time delay
relay) to open the circuit when the
cylinder is empty.

When the coil is energized for a long

\ period of time, the solenoid enclosure

for nozzles are available and can be
provided by special order to suit project
requirements.

Manual Control

A manual actuator is used to operate the carbon dioxide system
manually and locally at the cylinders. The actuator is screwed into
a port on the top of the SW-50M cylinder valve. When two master
cylinders are required, the levers of the two actuators are joined
together with a connecting link for simultaneous operation.

The actuator has a hole in the side of the main body fitted
with a blank plug. This hole allows the actuator to be operated
from an external pressure source. It is also used to connect to
the discharge from the solenoid valve (when used). The blank
plug is removed from the actuator only for these two purposes.
Otherwise the plug must remain tightly connected at all times.

S-Type Nozzle
(Total Flooding or Local Application)

: becomes hot. This is a safe operating
temperature and will not damage the
solenoid. Any excessive heating will be
indicated by the smoke of burning coil
insulation.

The solenoid valve connects directly to a special adapter on

the SW-50M cylinder valve. The discharge side of the solenoid
valve is connected to the pressure port on the manual actuator
with supplied 3/16 -inch braided hose. When de-energised, the
solenoid valve opens allowing pressure from above the main
piston of the cylinder valve to operate the actuator and open the
valve.

The solenoid should be connected to a Listed control panel
that is powered through a separately used circuit, and that also
incorporates battery backup power.
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Carbon Dioxide Fire Protection Systems

Control Panels

Any control panel specifically listed for extinguishment control
(releasing panel) that provides continuous supervision, and that
is compatible for the interconnection of all devices, may be
used. Listed control panels provide fully supervised detection,
signalling and activation control — as well as audible and visual
annunciation of the system status. They also provide battery
backup power, and control of auxiliary equipment.

Initiating Devices

Initiating devices such as heat detectors, smoke detectors, and
manual stations should be listed devices compatible with the
control panel being utilized. See the respective manufacturers
instruction manuals for installation and operating details.

A remote electric manual station should be included in all
automatic electric systems. This allows the system to be
manually actuated should a fire be visually detected before an
automatic detector operates.

Pressure Operated Switch

The pressure operated switch connects to the carbon dioxide
discharge piping and operates when the system discharges.
The switch may be wired with contacts in the open or closed
position. Operation causes the electrical switch contacts to
reverse position. Switches can be used to confirm system
discharge, to operate alarms, to shutdown motors, pumps, fans
and conveyors, to release magnetic

door holders, etc., automatically when the system discharges.
The switch may be mounted in any position, but preferred
installation is with the pressure connection (CO2 supply line)
entering from the bottom. The switch enclosure is rated for
standard and weatherproof conditions. When the line load of the
equipment to be operated is greater than the switch rating, the
switch should be used to break a relay holding-coil circuit.

Pressure Release Trip

The pressure release trip can be used to release dampers, close
fire doors, windows, louvres, fuel supply valves, to open dump
valves, etc., automatically when the system discharges. The
equipment to be operated must be weight or spring loaded,

or be pivoted off centre. The release trip is connected to the
carbon dioxide discharge piping for operation when the system
discharges. Cable from the equipment to be controlled is looped
over the pressure release operating stem. When the trip is
operated, the stem retracts and the cable is released.

Changeover Switch

The change-over switch is a rotary type used to direct automatic
actuation to a main or reserve cylinder bank when main and
reserve cylinders are provided. The switch should be located
adjacent to the cylinder bank or in a secure area.

Solenoid
Valve

Manual
Actuator E

Header Safety

This pressure relief device is installed in sections of closed piping
such as between selector valves and the cylinder manifold. It is

a frangible disc assembly designed to rupture if trapped CO2
expands and the line pressure exceeds 2,650 to 3,000 psi (182.7 to
206.8 bar). The body is made of brass and the pipe connection is
% NPT.

Gas Operated Siren

This unit sounds an alarm by means of carbon dioxide pressure.
It is connected to the discharge piping of the system, or to a
separate independent carbon dioxide cylinder. Sirens should be
located throughout the hazard area in order to ensure an audible
alarm will be heard on the activation and discharge of the carbon
dioxide system. Due consideration should be given to the normal
background noise in the area.

If the carbon dioxide system incorporates a delayed action
device, the siren must be arranged to operate at the same time
that the delayed action device is initiated. When connected to
the carbon dioxide system piping, the alarm will cease when the
gas discharge has been completed. If it is desirable or necessary
for the sirens to operate for a longer period of time than will be
allowed by the system discharge time, a separate independent
carbon dioxide cylinder must be used.
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Applications

Time delay installation, multiple cylinders, with gas operated sirens
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Carbon Dioxide Fire Protection Systems

Bracket Installation

Single bank, wall mounting is recommended for installations of up to
five cylinders. Freestanding arrangements allow for multiple banks
while maintaining sufficient access to all cylinders for maintenance or
replacement purposes.

Top View

Single Bracket
Standard Industrial Installations

Typical Bracketing Layout
Single Bank, 100 1b Cylinders

Top View

Double Bracket
Marine Installations

Typical Bracketing Layout
Double Bank, 100 1b Cylinders = il 5 g

Strap Installation
For floor mounted cylinders against a solid wall. Mounting bolts
must be anchored to a solid structural member.

Top View

I‘

r

arine

) Industrial
Two Cylinder Installation Installation Installation

Installation

wo Lylinder

1-800-267-8508 » www.nationalfire.com
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Cylinder Assemblies

Carbon dioxide cylinders may be
located inside or outside the protected
space, although it is preferable to locate
them outside the space. When they are
installed within the space they protect,

a remote manual control should be
installed to ensure the system can be
actuated from a safe location outside the
fire area.

The cylinders should be located to
provide convenient access so that they
can be readily inspected and easily
removed

after use for recharging. They should
not be installed where they will be
exposed to the weather elements

or the direct rays of the sun.

Cylinders should not be installed
where they will be subjected to

10 Ib.
(4.5 kg.)

Dimensions

Top of actuator

temperatures of less than 0 °F (-18 °C)
or higher than 130 °F (54 °C), unless
otherwise

specified.

If cylinders are located in a hazardous
(explosion-proof) area, the cylinder

solenoid control and all

other components

(master cylinders only)

Top of valve
Discharge port

%i ———  Top of cylinder

Moncton ¢ Ottawa * Toronto « Windsor ¢ Regina « Edmonton ¢ Calgary ¢ Vancouver

should be approved for such use, and the
installation of all materials needs to be
done in an approved manner.

Cylinders should be installed in the
normal upright position. All cylinders are
provided with a siphon tube.

35 Ib. 50 Ib. 75 Ib. 100 Ib.
(15.9 kg.) (22.7 kg.) (34.0 kg.) (45.4 kg)
10 Ib. (4.5 kg.) (1 ?ﬁm} {457;};”1} {5?1?;,’32:13 (53.25:;1-.3 (75.712211}
351b. (15.9 kg.) i??'-;:l“m} {aaégsl-cm} {9:317,'532:1] {10%9.-66;} {1 14;:-36;m]
50 Ib. (22.7 kg.) [2?_'65{1",“} “295_ !Em] “32_'25;;} {14515.526;m} (1 51[.}66;m1
75 Ib. (34.0 kg.) t?;:iﬂm} EM;gPEm, “f:'gi} N 564366;11} {16?55.:;@
100 Ib. (45.4 kg.) i??;f;} mf_glm, ngggilm} {12?2} [ 761?'76;mh
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High Pressure C02 Fire Protection

SW-50 Cylinder Valve

Actuator

Protection
Cap
u Manual
Actuator

Port

in

(127 mm)

- linch
= NPT Thread

.g_J

SW-50M

Side View

06-0233 SW-50M Master Valve, Brass
06-0286 SW-50M Master Valve, Nickel Plated
06-0232 SW-50S Slave Valve, Brass

06-0285 SW-50S Slave Valve, Nickel Plated

Main Valve

Cavity

Slave Piston

Cavity

Vent

Remove safety plugs from
valve only after securing
cylinder in cylinder bracket.

8]

‘ | Safety
%”"""ﬂ@l "
= -
==
=—F linch

£ NPT Thread

./

SW-50S
Master Valve Slave Valve
Minimum Burst Pressure 6,000 PSI (414 Bar)

Safety Relief Operating Pressure

2,650 to 3,000 PSI (182 to 207 Bar)

Equivalent Length 5 feet (1.5 m) of 12” Schedule 40 Black Pipe
Dimensions 5” (127 mm) high x 2 (50 mm) wide
Operating Temperature 0 tol130 (18 to54 )

Weight 3.51b. (1.6 kg)

1-800-267-8508 » www.nationalfire.com
Moncton ¢ Ottawa * Toronto « Windsor ¢ Regina « Edmonton ¢ Calgary ¢ Vancouver



High Pressure C02 Fire Protection
Manual/PressurenActuator

90° to operate

P/N 06-0235 ..

@]

r

133 mm | ;

( ) ; // 1/8" NPT hole with plug.
This plug is to be removed

= Q only to install a pressure

source.
29/16in /

(65 mm)

Locking Nut.
Unscrew 1/4 turn
to orientate body.

0.14 in SW-50 Discharge Valve

(3.6 mm)

Vi
Connecting
Link Assembly Ensure piston is retracted
Brass before assembling to valve.
04-0099 \v

-

1. Install actuator only after cylinders have been secured in their
brackets.

2. Before connecting actuator to cylinder valve, ensure:

a) (a) The pull pin is installed and secured with a seal.

b) (b) The piston is retracted as indicated.

Manual/Pressure
Actuator

3. Install the actuator to the cylinder valve, hand tighten.

L . 4. Minimum pressure required for pressure operation:
/ // For 850 psi cylinder pressure (70°): 260 psi
1-" L For 2,280 psi cylinder pressure (130°): 665 psi

Connecting link used for simultaneous operation of . . . .
two cylinder valves. Also used for remote manual cable 5. when a solenoid actuator is used, discharge from solenoid valve

operation, non-tension type. must be connected to the pressure port of the manual actuator.

1-800-267-8508 » www.nationalfire.com
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High Pressure C02 Fire Protection
Solenoid Actuator

DIN Connector

Tighten coupling
nut securely

y

3/16" flexible hose.
Connect to manual
actuator.

Tighten after ——”

connecting
actuator to valve

SW-50M
Cylinder Valve

Electrical Rating: 24 vdc, 10 watts.

P/N 06-0236

Important
1. The carbon dioxide cylinder assembly must be restrained in its bracket and discharge piping con- nected before solenoid actuator
is connected to or disconnected from the cylinder valve.

2. The discharge from the solenoid valve must be connected to the manual actuator with the 3/16 inch flexible hose provided.

Notes
1. The solenoid valve is normally closed. It opens when energized.

2. Solenoid enclosure is a general purpose type. Drip proof, raintight and explosion-proof enclosures are available by special order.
3. Standard voltage is 24 vdc. Other voltages are available by special order.

4. The solenoid valve is designed and rated for continuous duty service.
5. Operating temperature: 0 to 130 °F (-18 to 54 °C).

1-800-267-8508 » www.nationalfire.com
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High Pressure C02 Fire Protection
Explosion Proof Solenoid Actuator

DIN Connector

l

Tighten coupling

/nut securely

=

3/16" flexible hose.
Connect to manual
actuator.

P/N 1026-0260 Tighten Uﬂ'er e,

connecting
actuator to valve

SW-50M
Cylinder Valve

Electrical Rating: 24 vdc, 10 watts.

P/N 06-0653

Standard Features

Body: Stainless Steel (Std.) or Brass (Opt.)

Internal Components: Stainless Steel

Housing: Flame-Proof construction with 1/2” NPT conduit

Hazard Classification: Class I, Div 1, Group C and D
Class I, Div 2, Group A and B
Class II, Div 1, Group E, F, and G

Volts: 24 VDC
Watts: 9.5 W
Pressure: 3000 PSI

1-800-267-8508 « www.nationalfire.com
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High Pressure C02 Fire Protection

Flexible Discharge Bends

2" NPT Male solid —*
to Manifold

Bend Assembly ——;
22" overall Length

1-1/16" - 12 UN

Discharge
Adapter

Discharge bend
with Adaptor
P/N 06-0242

2" NPT Male solid —> 4
to Manifold B

=

Bend Assembly ——>;
22" overall Length

r Swivel

Check Valve

Discharge Bend
& Check Valve
P/N 06-0237

Use Hose Specification
* The discharge bend and check valve are supplied locked together Hose Type SAE 100RI Type AT
as a single unit. Minimum Burst Pressure 5,000
PSI Minimum Bend Radius 9.5 Inches
* The discharge bend and check valve assembly must be used Equivalent Length, Discharge 7.3 Feet (2.22 m) Of 1/2”
whenever cylinders are manifolded Bend and Check Valve Std Black Pipe.

together.

* The discharge bend and adaptor assembly may be used for single
cylinder systems.

Installation
* Cylinders and manifold must be installed securely before the
discharge bends are installed.

 Apply Teflon tape (pipe sealant) to the solid male 1/2”” NPT pipe
thread on then end of the
hose.

* Screw the solid male 1/2” NPT end of the discharge bend into the
manifold, wrench tight.

* Remove the safety shipping plug from the discharge port of the
SW-50 cylinder valve and install the swivel end of the discharge
bend assembly into the discharge port of the valve, wrench tight.

1-800-267-8508 » www.nationalfire.com
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High Pressure C02 Fire Protection
Half inch Wall Nozzle for Total Flooding Applications

Nozzle orfice
sized to suit
design requirements

7/8 AF

1/2" NPT

1-800-267-8508 « www.nationalfire.com
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High Pressure C02 Fire Protection

S-Type Discharge Nozzle

1

/2" NPT

Nozzle assy
P/N 06-0291

Flange set
P/N 06-0353

Enclosure

Installation Installation with
without seal seal in place

5/16 cap screw
5/16 nut

5/16 lockwasher
Seal
P/N
04-0504

o be replaced
after each

Installation discharge)
with seal
without enclosure

flanges

Height ft. Flow Rate | Area of Coverage
(Ib per min.) (sq. ft.)
1 16 5.0
2 24 7.0
3 32 8.7
4 41 10.7
5 49 12.6
6 57 14.5
7 66 15.0
8 74 15.0

Nozzles up to and including #5 orifice are
equipped with strainers.

Materials: horn - steel ni pltd

insert & body - brass

flanges - steel ni pltd
Flange set consists of two flanges, seal, 3 nuts,
bolts 7 washers. Ordered as a set.

Installation

1. Cut a 3-5/8” dia. Hote in side of enclosure where
shown on system drawing. Drill three 3/8” holes
for cap screws using a clamping flange as a tem-
plate.

2. If hazard is totally enclosed (i.e. In an air duct),
cut a hand hole adjacent to nozzle for access for
nut and bolt fixing. (Cover hand hole after nozzle
installation.)

1-800-267-8508 « www.nationalfire.com
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High Pressure C02 Fire Protection
Changeover Switch

- | >
}—7 2.3/4" 44 ‘
~
) —)
W =
MAIN RESERVE
PRIMNCIPAL RESERVE
(C /N
/‘T d—
4-1/2° 3.9/32"
J\L B
CHANGE OVER SWITCH LE
COMMUTATEUR
EXTIMNGUISHING SYSTEM
S"(STEME CEXTIMCTION
. O 1
= g:l )
e FiM 09.0005 %
P/N 09-0005
[RESERVE} [MAIN)
13 2
Operation Rotate lever until it points towards the system required. él ‘ é
Mounting Standard single gang extra deep box (suppued by installer).
Finish Stainless steel plate. Black lever. |¥
Switch rating 10 A at 24 VDC. 0.5 A at 220 VDC. 10 A at 300 VAC.
Wiring (lever pointing Terminals 21 & 22 MAIN (N.C.)
towards MAIN) Terminals 13 & 14 RESERVE (N.O.) EIlE
14 22

1-800-267-8508 » www.nationalfire.com
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High Pressure C02 Fire Protection

Vent Nozzle

1-1/8 AF

1/2" NPT

1.6%in

1/2" NPT/

I
Nozzle orfice
sized tfo suit
design requirements

MATERIAL: BRASS

1-800-267-8508 « www.nationalfire.com
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High Pressure C02 Fire Protection
Pressure Release Trip

Release Trip, Part No. 06-0246 - 1 1/2"
Body material: Cast brass
% 25/32"
<« 31/2" 2
Spring / Piston
sy
Stem
Yent with
rubber bung |
1/4" NPT pressure connection
2 mounting holes
(3/8" dia.)
Typical Connection Notes
Release Trip These units are used to release dampers,
to Discharge Piping doors, windows, louvres, to open dump

valves, and to close fuel supply valves, etc.
automatically when agent discharges.

The equipment to be operated must be
weight or spring loaded, or be pivoted
off-centre.

The pressure connection of the trip can be
connected to the discharge piping of any

cylinder in the system, to the rid valve pilot
tubing, or to the nitrogen actuation tubing.

Tube X M.I.P. Fitting

The maximum load that can be hung on
the piston stem is 76 Ib. (34 kg).

Connection can be made in 1/4” steel
pipe, 1/4” or 3/16” x .032” wall soft cop-
per tube. Swagelok, Gyrolok, or similar
fittings are recommended for tube con-
nections.

Optional
Anti-vibration
Bracket

If additional release trips or pressure
switchesarerequired, installbranchtees

Extinguishing to suit.

agent supply

To device operated
or released

1-800-267-8508 « www.nationalfire.com
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High Pressure C02 Fire Protection

Pressure Release Trip

Pressure Switch, Part No. 06-0247
Double pole, double throw
Rating: 15 Amps, 120 Vac per pole
8 amps, 240 Vac per pole
1 HP, 120 Vac, 5 phase

Switch box
\‘1

Moisture-proof
joint

+———— Operated Position

Reset Plunger
(raised position
indicates the
switch has

operated,

Finish: Cadmium plated weatherproof +~—— Name Plate

enclosure

. Togle switch in
Pressure switches can be used to shut down 21/4in normal "standby”
motors, pumps, fans, or operate alarms, position.
release doors, or provide confirmation Piston

of extinguishment system operation, etc.
automatically when the extinguishing

+—— Cover Plate

system discharges. 174" NPT
(Pressure
. . i
The pressure connection of the switch can ! Ronation)
be connected to the discharge piping of any 11/4 in Fnr;‘a"niledric
cylinder in the system, or to the nitrogen coney
actuation tubing, if used. 13/4in ——
Mounting and application
The switch may be mounted in any position,
but the preferred installation is with the
pressure connection (gas supply line)
entering from the bottom.
Pipe to
. . nozzles
Installation can be made using 1/4” steel ~

pipe and fittings. Alternately, 1/4” or
3/16” x .032” wall soft copper tubing with
swagelock or equal fittings can be used.

Typical installation
using copper tubing

Note: When the line load is greater than the
switch rating, the switch should be used

to break a relay holding coil circuit (relay
supplied by others).

Testing +——— Tube x N.I.R Fitting

To test the circuits and to ensure auxiliary
functions operate correctly:

Either..

1. Disconnect the union at the pressure
connection, insert a small rod into the
pressure

connection of the cover plate, and push
against the piston to trip the switch. Push the
plunger down to reset the switch.

Or...

2. Remove the four cover screws and
swing the cover away from the switch box.
Manually operate

the interior toggle switch. After testing,
ensure the toggle is mounted in the normal
standby position, then reinstall the cover
plate.

If additional switches

or release trips are required,
install Tee and branch to
other uniis.

3/16 or 1/4" 0.d.
x0.32° wall tube

Tube x M.LP Fitting

Pipe from
cylinders

1-800-267-8508 » www.nationalfire.com
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High Pressure C02 Fire Protection

Remote Manual Control Application

Connecting Cable Clamp
Link -\ -\'
§ W«t

Lever-operated Actuator

B

ﬁ

To Cylinder Valve
Actuator

Single
Actuation
from two
Pull Boxes

A0 15

Pull Boxes

Alternatively, actuation of two
separate devices (i.e.: cylinder
valve and selector valve) from
a single pull box.

oo* g 14

e

o

9" min. clear

(typical)

Conduit Bracket
(- AEHEE (
1 Fal

90° Corner Pulley

1/16" dia.Stainless

1
LAY

L

To Pull Box

Steel Cable ﬂ
|
e I

Conduit Bracket
& Fitting w
&=

2 L f
4" Conduit

or 3/8" Pipe

Oy

e

Installation Notes

1. Run cable in 1/2” EMT conduit or 3/8” diameter pipe.

2. Install a corner pulley at each change in direction of cable

3. Covers of corner pulleys must be accessible after installation to allow
removal for installation of cable.

4. Remote manual pull box should be installed three to fieve feet abo e floor
level in a readily accessible location, and in the main egress from the protected
space.

5. Ensure space in front of pull box will allow a straight pull of approximately
nine inches.

6. Before starting to install the cable, ensure the safety pin is installed in the
actuator(s).

Remove the safety pin after completion of cable installation.

7. Maximum length of 1/16” stainless steel cable that can be installed is 500
feet.

8. Maximum number of pulleys that can be used:

a) on asingle run is 15.

b) on a double run arrangement is 18, with a maximum of nine on any one leg.

1-800-267-8508 « www.nationalfire.com
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High Pressure C02 Fire Protection
Remote Manual Control Components

90° Corner Pulley

Conduit Brackets
Part No. 06-0245

4 | 1 3/4" —
e g 4-|-7 2" —-{ ‘ 7/8+
I J [ -~
211168 3/8" diameter A"
mounting holes (See fable) _
Bothholes | ‘._ k.
threaded for
3/8" pipe Hm?""
Cable Clamp
Part No. 06-0012 Conduit Bracket | Dimension "A" | Used on...
)-_3{4“_.{ |___3;‘3L| 06-0257 | 13/4" Small cylinders up to 20 |bs.
"5 _— 06-0248 | 21/2" Large eylinders more than 50 lbs.
& /2 set-screws

Dual Junction
Part No. 06-0256 1—3/8“ diameter mounting holes =
— ; &

g

/" Direction of pull [~ —{ -

| 1" (max.) |

Cover
fastening
screws

9" (min.)

16 1/2" |

MNote: to pull in the opposite direction, reverse the two boxed dimensions.

Latch Type Pull Box

; Base of pull box
Part No. 06-0259 Lead and wire seal broken wall mounted
" when catch is opened

Two 3/16" diameter

3/8" pipe - countersunk

thread

mounting
hals FOR FIRE
15/16" OPEN DOOR

PULL HANDLE HARD,

43/16"

1-800-267-8508 « www.nationalfire.com
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High Pressure C02 Fire Protection
Selector Valves

Selector Valves

Selector valves are used in specific cylinder arrangements to allow the
protection of multiple hazards or hazard zones by one set of HPCO2 cylinders
or where a time delay is required. inControl Systems HPCO2 selector valves
are available as 5 in (15 mm) through 2 in (50 mm) pneumatically actuated ball
valves or a 3 in (80 mm) pneumatically actuated wafer valve. Optional solenoid
and lockout with proximity switch are available. Refer to Appendix A for part
numbers and ordering information.

Selector Valve

06-0755 172 15 2.59 66 6.73 171 553 140 2.06 52 2.77 69
06-0756 3/4 20 3.01 76 717 182 6.24 158 225 57 3.27 83
06-0757 1 25 3.69 94 746 189 6.24 158 2.59 66 3.27 83
06-0758 1-1/2 40 458 116 1056 268 9.74 247 333 85 419 106
06-0759 2 50 5.11 130 11.22 285 10.57 268 3.66 93 484 123

1-800-267-8508 « www.nationalfire.com
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High Pressure C02 Fire Protection

Test Unit, 24 VDC Solenoid Valve

Attach connector cable here. LED
will light when solenoid circuit is | ——

activated.
This unit is insensitive to polarity

and is equipped with VDR
protection against over-voltages
when switching off.

Dummy Solenoid Coll

1-800-267-8508 « www.nationalfire.com
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High Pressure C02 Fire Protection
Manual Station with Uvex Cover

1-7/8 STD.
7/8 1-1/4 MIN.
Contact arrangement with
/] © Manual Station in
“Normal” position
d
[rlﬂ:'rém:::ﬁmw:nm } To qddiiionul
From Manual
Control Stations,
s @ b Panel other
or devices
FIRE  FEU power or end
inConirol Systems source of line
as applicable
. \L Note
Manual Station For connection details and

end-of-line value where

L‘i L 4"4 Surface Box applicable, refer to control
I 1 P/N 05-0020 panel wiring data.
(optional)

Raised Cover

44 To operate
raise UVEX cover.
Pull down front face
of Manual Station.
] Lift Cover
Clear UVEX Cover
Operation:  Once pulled, the operating lever remains down
and cannot be reset without a special tool.
Mounting: semi flush - single gang
Finish: red enamel
Switch rating: 1 amp @ 30 VDC
Part No.: 09-0003

1-800-267-8508 » www.nationalfire.com
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High Pressure C02 Fire Protection
CO2 Pressure/Temperature Curve

o N
‘:“lo ke G}}f: %\(@L i gk ind
5 b4 b

e
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Pressure: Lbs. per Square Inch

This curve shows the pressure in carbon dioxide cylinders at various temperatures
when filled to a percentage of their water capacity.

In general, cylinders should not be filled to more than 68% or less than 60% of
their water capacity. Cylinders currently supplied by inControl fire are filled to 68%
of their water capacity.

Lb. C02 in cylinder

X 100
Percent filling = Lb. water capacity of cylinder

1-800-267-8508 « www.nationalfire.com
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High Pressure C02 Fire Protection

Door Warning Sign

6]!/2"
(165 mm)

) \ S
WARNING

WHEN ALARM SOUNDS
LEAVE AREA
IMMEDIATELY

A

Y

7"
(191 mm)

THIS AREA IS PROTECTED BY A

CARBON DIOXIDE

FIRE SUPPPRESSION SYSTEM

BEFORE SERVICING
SHUT OFF SYSTEM AND
READ INSTRUCTION MANUALS

o) (o

Part Number 12-0050
Material: Aluminum
Red lettering on natural background

1-800-267-8508 « www.nationalfire.com
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High Pressure C02 Fire Protection

Gas Operated Siren

Union at this
point for ease
of testing and

muintendqce.

Dirt trap to consist

: of a 3" nipple and
Decibel Rating (at10 Feet) end cap P

98 dB at 350 PSIG
86 dB at 100 PSIG

_ Material

Three 3/16" diameter Housing & Impeller:

holes on 5 1/4" Circle, Aluminum .
Cover:

Steel painted red

Supply port
1/4" NPT

Flow required:
Approximately
6% |b./min
at 350 PSIG

P/N 06-0275

4 19/32"
Diameter

1-800-267-8508 *« www.nationalfire.com
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High Pressure C02 Fire Protection

Half-inch Header Safety

— 7/8"Hex |=—

Safety Nut

Safety Disc

1/2"t

Safety Washer

Body

Bursting Pressure
2650 to 3000 PSI

P/N 06-0276

1-800-267-8508 » www.nationalfire.com
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High Pressure C02 Fire Protection

Bleeder Valve

— - 7/8" Hex |=—

2-1

— ——————
L =

Vent \

V2INPT |

/2"

P/N 06-0343

This bleeder valve is installed in main and reserve cylinder manifolds to vent
accidental check valve leakage during discharge of one cylinder bank. If unvented,
accumulated leakage pressure could cause actuation of the other cylinder bank. The
valve closes when manifold pressure reaches approximately 20 PSIG to prevent agent

loss under normal discharge conditions.

1-800-267-8508 « www.nationalfire.com
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High Pressure C02 Fire Protection

Typical Single-Cylinder Installation

To Nozzles

Discharge Hose

with Check Valve

or Discharge Adapter
P/N 06-0242

Junction Box

by Installer
Manual Actuator
P/ 06-0235
Solenoid Valve Kit
P/MN 06-0236
I c\
To Electrical A / \ o=
Controld———— = 5

i

Electrical Connector
P/N 11-0012

Cylinder Strap
50 LB: P/N 04-0147
75 LB: P/N 04-0309
100 LB: P/N 04-0148

Master Cylinder Assembly
50 LB P/N 06-0261
75 LB P/N 06-0260
100 LB P/N 06-0241

1-800-267-8508 » www.nationalfire.com
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High Pressure C02 Fire Protection
Typical Two-Cylinder Installation

To To Nozzles
Electrical Control

f

Electrical Connector /,_-D
P/N11-0012 ——»/ Junction Box
I by Installer

Manual Acfuufol/
P/N 06-0235 -

Solenoid Valve Kit
P/N 06-0236

Discharge Bend
with Check Valve
P/N 06-0237

Cylinder Bracketry ______,
Fabricated by Installer

O

Height
of Cylinder

Master Cylinder Assembly /
50 LB P/N 06-0261

75 LB P/N 06-0260
100 LB P/N 06-0241

2/3
Height
of Cylinder

Slave Cylinder Assembly
50 LB P/N 06-0268

75 LB P/N 06-0267

100 LB P/N 06-0240

1-800-267-8508 » www.nationalfire.com
Moncton ¢ Ottawa * Toronto « Windsor ¢ Regina « Edmonton ¢ Calgary ¢ Vancouver
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High Pressure C02 Fire Protection
Continuous Weigh Scale

pE
i
e
{
P

"

BASIC OPERATION

- EE=R
- L
P
- t
Shwest &
== &

Weight Scale Setup

The HPCO02 Cylinder is placed on the center plate of the weight scale. The discharge hose is connected to the
discharge manifold, and the solenoid valve, fex hose, and manual actuator is at-tached to the pilot cylinder. The
conduit that is attached to the weight scale will run up the back of the rack and into the HPCO02 dual display,
which is attached to the top of the rack with a mounting fange and bolts. The dual display is designed to read up
to two weight scales at a time. After the cylinder is placed on the weight scale along with all the other necessary
components, the cylinder strap is tightened hand tight to the cylinder. The display is then powered on and the scale
is tared to the gross weight of the cylinder. The dual display will then continuously monitor whether the weight of
the cylinders is at an OK level or LOW level.

Continuous Weigh Scale Components

06-0250 Display, Dual, Weight Scale, HPCO2
06-0251 Flange Mount, for Dual Display

06-0252 Twirl Nut, Strut

06- 0253 Load Cell, Weight Scale
06- 0254 Bolt, Hex Head Flange
06- 0255 Plug, Knockout

Note: P/N 06-0250, 06-0251, 06-0254, 06-0252, and 06-0255 ship pre-assembled as P/N 06-0256

1-800-267-8508 « www.nationalfire.com
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High Pressure C02 Fire Protection

DUAL DISPLAY (P/N 06- 0256)

The weight scale dual display is used to provide a visual indication that
the cylinder gross weight is at the appro- priate level (as indicated by the
0K LED light) or below the appropriate level (as indicated by the LOW
LED light). It has the capabilities to display the level for up to two weight
scale load cells. A form C contact on the circuit board allows the user to
wire the board to a PLC panel. The display is powered with 24 VDC and it
has two sets of terminals on the board for power. One set is used to power
the display and the second set is used to jump- er to adjacent displays so
power only has to be directly wired to one display coming from the power
source. The display also has a lange mount so it can be attached to the top
unistrut rail on a HPCO02 rack.

WEIGHT SCALE LOAD CELL (P/N 06- 0253)

The HPCO02 weight scale load cell is used to continuous- ly monitor the
gross weight of a HPCO2 cylinder. Each load cell is 5 VDC excitation with
a2 mV/V output signal and a 660 1b [299 kg] capacity. A 126 inch [3200
mm)] long, 3/8 inch [10 mm)] liquid tight lexible metallic conduit runs

from the load cell to the HPCO02 dual display. There are two hole cutouts
on each side of the weight scale wall to allow the user to run the lexible
conduit underneath the weight scale. The front weight scale can run its
con- duit through the rear weight scale cutouts to prevent the conduit from
getting damaged.

Order Review List

e

06- 0256 Display, Dual, Weight Scale, HPCOZ2, 24VDC, w/ Flange Mount
06- 0253 Load Cell, Weight Scale, HPCO2, 5VDC Excitation, 2mV/V, 660 Ib Capacity

Note: One Display (P/N 06-0256) is required for every two Load Cells (P/N 06- 0253) ordered. For example, 100 Load
Cells would require 50 Displays. 101 Load Cells would require 51 Displays.

1-800-267-8508 « www.nationalfire.com
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High Pressure C02 Fire Protection

Online Monitor (Analog Type)

ON LINE MONITOR a0

- —

ON LINE MONITOR

T
325
®
>

200

RS COLLAR ASSEMBLY
1. MB0 SIZE

2. M35 SIZE
130

NOTE:
Normal condition will be indicated by Green LED (Flashing). Alert will be indicated by Yellow LED.

1-800-267-8508 » www.nationalfire.com
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High Pressure C02 Fire Protection
Online Monitor Control Panel

430
350
210 |
|
D 'i'
0O O O =1 o o
o -1 = REFER X—X
350 TB-1 =
ELEVATIO :: g :l TRANSFORMER SECONDARY #
— 14|QF— SPARE
® 13|®
12 S & POTENTIAL FREE NO & NC CONTACT
ST FOR OPEN / SHORT FAULT INDICATION
B O 0O0O0O0 2 oS o
4 = 09|®
I \\ 08l® POTENTIAL FREE NO & NG CONTACT
| 19, KNOCKOUT HOLES ol FOR ALERT INDICATION
25 06|Q}— SPARE
BOTTOM VIEW gi g i TO ONLINE MONITOR ##
¥
03|Q|— SPARE
02({8=—
0 S - 24V DC INPUT SUPPLY (SECONDARY)
TB-3
03|&|— EARTH
02|®w 230V AC
01|S|;, INPUT SUPPLY (PRIMARY)

Note:

TERMINAT, BIOCK DETAILS

Online monitor control panel will be used to get alert indication signal from online monitor.
One control panel can be used up to 25 Nos. of online monitors.
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High Pressure C02 Fire Protection
Online Monitor Control Panel - 2 Area

TERMINAL BIOCK DETAILS
i N IH_Z_
®|— SPARE
47| |— FAH
8] 0] —e 46|@ 5 EX
45|@ = LwH
4]0 | &
= 30} s
| OMNLINE MONITOR CONTROL PANEL ] %_‘Lm FAULT
. - POTENTIAL FREE NO & NC OUTPUT
s war b () wmsan O 409
wer(OQff &l o 593— SPARE
= Q 38
\ o~ = uy [
e B £ - o ALERT INDICATION
o ? g POTENTIAL FREE NO & NC cuTPU'r]m #
®|— GND
It - S 1= 10 ONUNE MONITOR — AREA 2
33|® 3
210 32|@|— SPARE
I =1
30[ |- ALERT INDICATION :Im 7
8] o zgsépmmmunauc oUTPUT
2B|® |— SPARE
S— — g:—r TO ONLINE MONITOR = AREA 1
| 350 [Z5[®— seare
24[0}=
i 430 _ | 23] —&ﬁ:} 24V DC BATTERY SUPPLY
220}
ELEVATION SIS e
20[©]— sPaRe
TS[O]— sare
1818 || TRANSFORMER SECONDARY
17|®
C]
TB-3
[5]S] e
#19 KNOCKOUT HOLES — %%_ 230V AC INPUT SUPPLY
~ _
ONONONONONONO Q
™
1]
[2]
E:E!
————— —_— 5]
BOTTOM VIEW

Note:
Online monitor control panel will be used to get alert indication signal from online monitor.
Two area control panel can be used up to 50 Nos. of online monitors.
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High Pressure C02 Fire Protection

Cylinder Weighing Counter Balance

Pieces required for Cylinder Weighing System

1 | Pulley 992 04-0700
2 | Pulley 962 04-0701
3 | Metal ring for cylinder | 04-0702
4 | Pin 04-0703
5 | Sleeve Pin 04-0704

P/N 06-0481

For each weighing control equipment check the right position of balancing weight.

To obtain this put a supplementary weight on the cylinder (i.e. a flange or similar) of about 4.5 Kg (10% of total
weight of gas in the cylinder) and rotate the balancing weight to reach the upper position (the switch close).
Pull up the supplementary weight and check that the balancing weight goes down (the switch open).

Finally adjust the supplementary weight till its position will be higher then lock it with relevant nuts.

1-800-267-8508 » www.nationalfire.com
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High Pressure C02 Fire Protection
Limit Switch For Counter Balance

Rated thermal current 1 th 10A
Rated insulation voltage 500V AC/DC
Protection against short-circuit Fusibile/fuse 10A
Conductor section 1.5mmgq
Current max. density 5A/mmq

Features:

Honeywell explosion proof switches are designed specifically for use in hazardous location applications. The BX
enclosure is sealed for protection against corrosion, water, dust and oil as defined in NEMA 1, 3, 4, 6, 7, 9 and

13 and IP67 as defined in IEC 529. These enclosures also meet the European Hazardous Locations Designation:
EExd IIC T6 category II 2 GD, SIRA 00ATEX 1037X.

The entire series BX complies with the European Directive on Equipment and Protective Systems

Intended for Use in Potentially Explosive Atmospheres (94/9/EC) commonly referred to as the ATEX

Directive.

Compliance with the Essential Health and Safety Requirements has been assured by compliance with EN50014
1997 and EN50018 1994.BX with conduit types 1/2-14NPT, 3/4-14NPT also meet the North American
Hazardous Locations Designation: Class I, Groups B, C and D; Class 11, Groups E, F and G and comply with UL
Standard: UL 894, CSA Standard: C22.2 No. 25-1966, C22.2 No. 30-M1986.

The BX is ideal for outdoor use or in adverse environments where a combination of explosion proof plus sealing
requirements is needed.

To comply with explosion proof requirements the BX has flame paths within the housing, which cool exploding
gases below the ignition temperature before they reach explosive gases surrounding the housing.

Flame paths on the BX are (1) an extended plunger between the switch cavity and head and (2) the
cover-housing threads on the front of the switch.

1-800-267-8508 » www.nationalfire.com
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High Pressure C02 Fire Protection

Manually Actuated Ball Valve

Manually actuated ball valves have ANSI Class 600 pressure
ratings suitable for use as lockout/isolation valves in FM-200®
and high-pressure or low-pressure carbon dioxide systems.
They have a stainless steel ball and stem with either a coated
carbon steel or stainless steel body as specified. Available valves
sizes are 1/2 in (15 mm), % in (20 mm), | in (25 mm), | 1/2 in (40
mm), or 2 in (50 mm). Each valve may be fitted with an optional
limit switch and/or stem extension.

ValveSize

06-0731 V4 ‘ 15 1.29 33 | 259 66 2.36 60 ‘ 2.06 ‘ 52 ‘ 5 ‘ 127
06-0732 ¥ 20 ‘ 1.5 ‘ 38 | 301 | 76 252 | 64 2.25 57 5 127
06-0733 1 | 25 | 1.8 | 47 | 369 | 94 329 | 84 | 259 | 66 | 75 | 191
06-0734 1% | 40 2.29 58 | 458 | 116 | 427 | 108 | 333 ‘ 85 ‘ 8.25 ‘ 210
06-0735, 2 | 50 ‘ 2.55 ‘ 65 | 511 | 130 446 | 113 | 3.6 93 8.25 210

1-800-267-8508 « www.nationalfire.com
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High Pressure C02 Fire Protection
Explosion Proof Pressure Switch

Explosion Proof Pressure Switch (P/N 06-0795)

The 06-0795 Explosion-Proof Discharge Pressure Switch is used
in potentially explosive atmospheres to send indication of agent
discharge to a releasing panel and/or initiate the shut down of
equipment that may deplete agent concentration. It is a single
pole, double throw (SPDT) switch with contacts rated 15 Amps
at 125/250/480 VAC resistive.

Specifications

Certification: Class I, Div 1 & 2, Groups B, C, & D.
Class I, Class II, Div 1 & 2, Groups E, F & G,
Class 111, and Class I, Zone 1, Group I[IB+H2 T6
112 GEExdIICT6,12 D T+85°C, Tamb = -40°C to +71°C, IP 66

Enclosure: Die cast aluminum, epoxy powder coated; gasketed; coverlock;
internal set point lock standard. NEMA 4X

Switch Output: SPDT

Electrical Connection: Two 3/4” (20 mm) NPT E/C; terminal block standard

Pressure Connection: 1/2” (15 mm) FNPT

Adjustable Set Point Range:15 to 300 psi (1.0 to 20.7 bar) Preset to 30 psi (2.1 bar) rise

Max Pressure: 2500 psi (172.4 bar)
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High Pressure C02 Fire Protection
Pneumatic Time Delay

Back Plate —af ’
Black Enamel \ 4
Adaptor ——
(06-0348)
13/4" Straps
v Zinc Plated
'y
12 9/16"
11/16"—
611/16"
v \ Bypass connection P
_7_5_" for manual actuator =
or solenoid actuator
Cartridge Shell
Zinc Plated l
Ordering Information
06-0345 Pneumatic Time Delay c/w wall straps
(add manual actuator 06-0348 as required).
/' 06-0348 Manual Actuator, brass, for 06-0345
Inlet 04-0499 Pneumatic Adaptor for 06-0348

Verfical Section
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High Pressure C02 Fire Protection
Ordering Information

Carbon Dioxide Cylinder Assemblies
Includes cylinder, Brass SW-50 Valve, siphon tube, and carbon
dioxide

06-0635 Check Valve, 1-1/2 inch
06-0636 Check Valve, 2 inch
06-0637 Check Valve, 3 inch

06-0261 50 |b capacity, master
06-0241 100 Ib copacity, master 06-0246 Pressure Release Trip
06-0240 100 Ib capacity, slave 06-0247 Pressure Operated Switch (in pipe)
06-0275 CO; Operated Siren
06-0276  Manifold/Header Safety, 1/2 inch, brass
06-0235  Manual/Pneumatic Actuator, Nickel Plated 04-0343  Bleeder Valve, 1/2" for joint systems
04-0099 COT‘JI"IeCﬁI‘Ig Uf’lk, Nickel Ploted 06-0345 Pneumatic Time Del[]y c/w wall Sil‘l:}ps
06-0236 Soiencid Vcive Kif, 24 VDC Siandan:i 06-0348 MCII'IUCT] ACTUCﬂOI', bi'CISS, fO!' 06-0345 & 06-0347
06-0653 Solenoid Valve Kit, 24 VDC Explosion-proof 04-0499 Pneumatic Adapter for 06-0348
06-0238  Solenoid Valve Kit, 12 VDC Standard 09-0003  Manual Discharge Station (Electric)
06-0239  Solenoid Valve Kit, 120 VAC Standard 09-0005  Change-Over Switch
12-0050 Door Warning Sign, English
12-0057 Door Warning Sign, French

Cylinder Mounting Straps

04-0147 Single cylinder strap for 50 |b unit
04-0309 Single cylinder strap for 75 |b unit
04-0148 Single cylinder strap for 100 Ib unit

Accessories

06-0237 Discharge Bend & Check Valve Assembly for SW-50 cyl-
inder valves

06-0242 Discharge Bend c/w Discharge Adapter for SW-50 cyl-
inder volves

04-0299 Discharge Adapter for SW-50 Valve

06-0358 1/2 inch, 360° brass

06-0358 1/2 inch, total flooding, side wall, brass

06-0360 1/2 inch, vent type

06-0291 1/2 inch, local application, 'S nozzle nickel plated
06-0353 Flange & seal set for 'S" nozzle

Directional & Check Valves

04-0755 Selector Valve, 1/2 inch, screwed

06-0756  Selector Valve, 3/4 inch, screwed

06-0757 Selector Valve, 1 inch, screwed

06-0778 Selector Valve, 1-1/2 inch, screwed

06-0759 Selector Valve, 2 inch, screwed

20480482  Actuation Kit for Selector Valves with manual actuation.
06-0347 Selector/Stop Valve, 1/2"-3/4" brass, R1 type
06-0140 Check Valve, 1/2 inch

06-0328 Check Valve, 3/4 inch

06-0327 Check Valve, 1 inch

06-0326 Check Valve, 1-1/4 inch

Cylinder Valves
06-0232 SW-505 Slave Valve, brass
06-0233 SW-50M Master Valve, brass

Remote Cable Control

01-0005 1/16" Stainless Steel Cable (price per foof)
04-0012 Cable Clamp for 1/16" Cable

06-0245 Corner Pulley (20 degree)

06-0259 Latch Type Pull Box c/w cable nipple
06-0248 Conduit Bracket

06-0258 2/1 Cable Junction Box

Copper Tubing And Brass Fittings

08-0018 Tube, 3/16" OD x 0.032" wall, soft copper (50 foot coil)
08-0007 Connector, 1/8" NPTM x 3/16" tube

08-0016 Bushing, 3/8" NPTM x 1/8" NPTF

08-0031 Elbow, 1/8" NPTM x 3/16" tube

08-0039 Elbow, 3/16" x 3/16" tube

08-00946 Elbow, Street 3/8" NPTM x 3/8" NPTF

08-0097  Elbow, Street 3/8" NPTM x 1/2" NPTF

08-0015 Tee, 3/16"x 3/16" x 3/16" tube

08-0065 Union, 3/16" x 3/16" tube

08-0066 Bleed Valve, 1/8" NPTF ends

Pipe Fittings, Steel Mi
08-0082 Elbow, street 3/8" NPTM x 3/8" NPTF
08-0081 Elbow, Street 3/4" NPTM x 3/4" NPTF

Manuals

50-0019 Installation & Maintenance Manual
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