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1. INTRODUCTION

The information presented in this manual represents the most up-to-date information available for Fike’s ECARO-25
(HFC-125) suppression system. This manual also provides the information necessary to properly design, install and
maintain the HFC-125 system in accordance with the requirements of NFPA Standard 2001, Underwriters Laboratories
Inc. and FM Approvals.

Enough information is provided in this manual to allow those responsible for designing a Fike HFC-125 Clean Agent
Fire suppression system to properly do so, and for the parties responsible for verifying the system design to determine
if the design parameters have in deed been met.

System Approvals

Fike HFC-125 systems may be UL/ULC Listed and/or FM Approved depending on where and how the system containers
where filled. Special codes following the container part number designate which approval your system has, but the
governing indicator is whether the system container labels bear the agency’s official markings.

Systems bearing the UL and ULC mark have been designed, tested and filled per UL 2166,
@ Halocarbon Clean Agent Extinguishing System Units.

LISTED LISTED

Systems bearing the FM Approved mark have been designed, tested and filled to meet FM 5600,

Approval Standard for Clean Agent Extinguishing Systems.
APPROVED

If any of these marks are absent from the container label, the system containers, while still designed and tested per
relevant UL and FM standards, were not filled at a UL/ULC Listed and/or FM Approved fill location.

Any questions concerning the information presented in this manual should be addressed to:

Fike

704 Southwest 10t Street
P.O0. Box 610
Blue Springs, Missouri 64013 (U.S.A.)
Phone: (816) 229-3405
Fax: (816)229-5082
Web Page: www.fike.com
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2. SYSTEM COMPONENTS
2.1. ECARO-25 Extinguishing Clean Agent

ECARO-25 (ASHRAE Designation HFC-125) is an odorless, colorless, liquefied compressed gas. See Physical Properties
for additional information. It is stored as a liquid and dispensed into the hazard as an electrically non-conductive
gaseous vapor (due to its relatively low boiling point) that is clear and does not obscure vision. It leaves no residue and
has acceptable toxicity for use in occupied spaces at design concentration.

Extinguishing Method

HFC-125 extinguishes a fire primarily through heat absorption that occurs as the agent changes from a liquid to a
vapor during discharge. In addition, HFC-125 disrupts the combustion reaction which aids in the extinguishment of a
fire. It is important to note that HFC-125 does not use oxygen displacement to extinguish a fire, therefore is safe for
use in occupied spaces.

Approvals
Approvals include, but are not limited to:
e Factory Mutual Approved (FM)
e Underwriters Laboratories Inc. (UL) Recognized Component
e Underwriters Laboratories of Canada (ULC)
e US EPA Significant New Alternative Policy (SNAP) report
Use and Limitations
HFC-125 shall be used on the following class of hazards:

e C(Class A & C hazards including electrical and electronic hazards, telecommunication facilities and high value
assets where the associated down-time would be costly

HFC-125 shall NOT be used on fire involving the following materials:

e Chemicals or mixtures of chemicals capable of rapid oxidation in the absence of air, such as cellulose nitrate
and gunpowder

e Reactive metals such as lithium, sodium, potassium, magnesium, titanium, zirconium, uranium and plutonium
e Metal hydrides such as sodium hydride and lithium aluminum hydride

e Chemicals capable of undergoing auto-thermal decomposition, such as organic peroxides, pyrophoric
materials, and hydrazine

Exposure Limitations

The discharge of clean agent systems to extinguish a fire can result in potential hazard to personnel from the natural
form of the clean agent or from the products of combustion that result from exposure of the agent to the fire or hot
surfaces. Unnecessary exposure of personnel either to the natural agent or to the products of decomposition shall be
avoided. See the table on the next page for maximum exposure times based on system design concentration.
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Hazard Type

Design Concentration

Maximum Human Expose Time

Normally Occupied Space

8.0% to 11.5%

5 minutes

Not Normally Occupied Space

>11.5%

30 seconds

NOTE: Fike does not recommend HFC-125 systems to be used in any normally occupied spaces where the design

concentration required is above 11.5%.

Physical Properties of HFC-125

Chemical Name/Formula

Pentafluoroethane / CHF,CF3

CAS Number

354-33-6

Molecular Weight

120.02

Vapor Density @ 25°C (77°F) and atm, kg/m3 (Ib/ft3)

4,982 m3(0.3111)

Vapor Pressure, Saturated at 25°C (77°F), bar (psia)

13 bar (200.4)

Boiling Point, 1 atm, °C (°F) -48.14 (-54.7)
Freezing Point, °C (°F) -103 (-153)
Solubility in Water in FE-25 at 25°C (77°F), ppm 700

Critical Temperature, °C (°F)

66.25 (151.25)

Critical Pressure, bar (psia)

36 (526.6)

Critical Volume, cc/mole

210

Critical Density, kg/m3 (Ib/ft3)

571.9 (35.70)

Specific Heat, Liquid (CP) at 25°C (77°F), KJ/Kg- °C (Btu/Ib°F)

1.37 (0.327)

Specific Heat, Vapor at (CP) at 25°C (77°F), KJ/Kg- °C (Btu/Ib°F) and 1 atm

0.809 (0.193)

Heat of Vaporization @ Boiling Point KJ/Kg (Btu/Ib)

164.4 (70.7)

Thermal Conductivity, Liquid at 25°C (77°F), W/m-°C (Btu/hr-ft°F)

0.0652 (0.0377)

Thermal Conductivity, Vapor at 25°C (77°F), W/m-°C (Btu/hr-ft°F)

0.0166 (0.0096)

Viscosity, Liquid at 25°C (77°F), cP (Ib/ft-hr) 0.137
Viscosity, Vapor at 25°C (77°F), cP (Ib/ft-hr) 0.013
Ozone Depletion Potential 0

Global Warming Potential (based on a 100-yr horizon relative to CO,) 2800
Inhalation Exposure Limit (AEL-8 and 12 hr. TWA), ppm 1000
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2.2. Agent Storage Containers

The agent storage containers are painted steel containers available in various sizes a
and varying fill densities. Each container (except the 150 lb. inverted) is fitted with an a
internal siphon tube, Fike Impulse Valve assembly, pressure gauge, liquid level

indicator (LLi), container nameplate and applicable mounting hardware. = —

The Impulse Valve contains a fast-acting rupture disc that retains the agent within i %,
the container until the disc is ruptured by an electric or pneumatic actuator (ordered ]

separately), which allows the agent to be released from the container.

Each container is factory filled with ECARO-25 fire extinguishing agent in 1 Ib. (0.5
kg.) increments up to their maximum capacity and is then super-pressurized with dry
nitrogen to 360 psig at 70°F (24.8 bar at 21°C). Fill density must be specified when
ordering. Containers sharing the same manifold must be equal in size and fill density. Y _4

Specifications

Super — Pressurization Level 360 psig at 70°F (24.8 bar at 21°C) after filling with dry nitrogen

Storage Temperature Limitation? 32°F (0°C) Minimum to 120°F (48.9°C) Maximum

If container pressure reaches 650 to 750 psi (44.8 to 51.7 bar), valve will open automatically.

Safety Relief Range
i . This fulfills the pressure relief valve requirements in accordance with DOT regulations.

Container Rating DOT 4BW500/ TC 4BWM534

Actuation Methods Electric / Pneumatic / Manual

Color Options White (default) or Red, Baked Enamel Finish
Fill Increments 11b.(0.5 kg)

Fill Range 25 to 56 lbs/ft3 (400 to 897 kg/m3)

P/N ending in -3P: UL/ULC Listed and FM Approved

Approvals?
PP P/N ending in —UL: UL/ULC Listed only

1If container temperature exceeds 120°F (48.9°C), system performance may be affected.

2Fike containers may be UL/ULC Listed and/or FM Approved depending on where and how the containers were filled. Part number suffix on the
container label, in addition to the agency’s official markings, indicate what approvals a specific container has.

Container Fill Range Tare Dimensions (approximate) Valve
Size Base Minimum Maximum Weight Diameter Height Size
Lb. (L) P/N Ibs. (kg) Ibs. (kg) Ibs. (kg) in. (mm) in. (mm) in. (mm)
5(2) 70-272 4(2.0) 11 (5.0) 4.2(102) 16.2 (411.5) 1(25)
10 (4) 70-273 4(2.0) 8 (3.5) 15 (6.8) 4.2 (102) 27.24 (691.9) 1(25)
20 (8.5) 70-263 8 (3.5) 16 (7.5) 22 (10.0) 7.0(178) 22.50 (571.5) 1(25)
35 (15) 70-264 14 (6.5) 30 (13.5) 32.5 (14.7) 7.0(178) 33.75 (857.3) 1(25)
60 (27) 70-265 25 (11.5) 54 (24.5) 52.5 (23.8) 10.75 (273) 28.13 (714.4) 1(25)
100 (44) 70-266 39 (18.0) 87 (39.0) 77 (34.9) 10.75 (273) 39.63 (1006.5) 1(25)
150 (61) 70-267 54 (24.5) 120 (54.5) 118 (53.5) 20.0 (508) 24.25 (616.0)) 3(80)
150i (61) 70-267 54 (24.5) 120 (54.5) 114 (51.7) 20.0 (508) 24.25 (616.0)) 3(80)
215 (88) 70-268 78 (35.5) 173 (78.5) 146 (66.2) 20.0 (508) 30.13 (765.2) 3(80)
375 (153) 70-269 136 (61.5) 302 (137.0) 213 (96.6) 20.0 (508) 43.38 (1101.7) 3(80)
650 (267) 70-270 236 (107.0) 528 (239.5) 373 (169.2) 24.0 (610) 50.50 (1282.7) 3(80)
1000 (423) | 70-271 374 (169.5) 836 (379.5) 535 (242.7) 24.0 (610) 71.88 (1825.6) 3(80)

NOTE: 5 — 100 Ib. containers can be used for Pre-engineered systems. 5 and 10 Ib. containers can be used for Pre-engineered systems only. See
Appendix B.
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Items Supplied with Container Assembly

Item

Description
Number P

1 Groove Coupling & Nipple

Impulse Valve

Pressure Gauge

LLi Boss (see note 1)

Nameplate (see note 2)

Siphon Tube

2
3
4
5 Liquid Level Indicator (LLi)
6
7
8

Mounting Straps & Brackets

NOTES:

1) 100 through 1000 Ib. (44 through 423 L)
containers are equipped with a LLi Boss.

2) Fike nameplate provides the information that is
specific to each container: Assembly and serial
number of the container, weight information
(tare, gross, and agent), and installation,
operation, and safety information. All
containers filled either by the factory, or by an
Approved Initial Fill Station, are provided with a
nameplate bearing the UL & FM markings.

Item 7

Item 5

Doc. P/N 06-431
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2.3. Impulse Valve

The 1”7 (25 mm) and 3” (80 mm) Impulse Valve Assemblies consists of a
fast-acting rupture disc assembly housed in a brass valve body. The
valve is designed to retain the agent within the container until the disc
is ruptured by an electric or pneumatic actuator (ordered separately)
allowing the agent to be released from the container. The valve is
factory fitted to each clean agent container and is supplied pre-
assembled with a pressure gauge.

The valve’s rupture disc assembly also acts as the pressure relief device
for the container in accordance with DOT regulations by automatically
opening if the container temperature exceeds 120°F (48.9°C).

Each Impulse Valve is equipped with the following ports: Impulse Valve

e Agent Discharge Port allows agent release from container and also fulfills the pressure relief valve requirements
in accordance with DOT regulations.

e Agent Fill Port used to fill (refill) and pressurize the container and also used for the Low Pressure Switch.

e  Actuator Port used to connect an Impulse Valve Operator (IVO) with Manual Strike Button for electric and manual
actuation of the container or an Impulse Valve Pneumatic Operator (IVPO) for pneumatic operation.

e  Pressure Gauge Port is used to connect a Pressure Gauge that will monitor internal container pressure, also
equipped with an orifice plug that allows the pressure gauge to be removed safely when the container is
pressurized.

Discharge Port

Pressure Gauge Port

Fill Port
Rupture Disc Assembly
(Hastelloy €276 disc / 316
SST friction ring)
Discharge Port
Pressure Gauge
Fill Port Pressure Gauge Port
Actuator Port
PAGE/ 6 Doc. P/N 06-431
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Plug - Fill Port

Valve Core - Fill Port

Internal View — 1” (25 mm) Impulse Valve

Rupture Disc Assembly

Plug - FillPort —p Actuator Pin

Valve Core - Fill Port

Internal View — 3” (80 mm) Impulse Valve
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2.3.1. Valve Recharge Kits

After a system has been discharged, the containers rupture disc valve must be rebuilt before the container can be
recharged and placed back into service. The recharge kits below contain all of the items required to rebuild the valve.

1 IN (25mm) Recharge Kit, P/N 85-047

Item Description Part
Number
1 Friction Ring (316 SST) 70-2060
2 Disc Assembly (Hastelloy C276) 70-247
3 O-Ring (Nitrile) 02-11987
4 Valve Core-Fill Port (not shown) 02-4161
5 Reconditioning Instructions (not shown) 06-567

Note: 1 inch (25 mm) recharge kit is used on 5, 10, 20, 35, 60 & 100 Ib.

(2,4, 8, 15, 27 & 44 L) containers.

3 IN (80mm) Recharge Kit, P/N 85-048

Item Description Part
Number
1 Friction Ring (316 SST) 70-2063
2 Disc Assembly (Hastelloy C276) 70-248
3 O-Ring (Nitrile) 02-11989
4 Valve Core-Fill Port (not shown) 02-4161
5 Reconditioning Instructions (not shown) 06-567

Note: 3 inch (80 mm) recharge kit is used on 150, 150i, 215, 375, 650
& 1000 Ib. (61, 61i, 88, 153, 267 & 423 L) containers

< ﬁ\~\
./J D
p 6?))4— Item 2 — Disc Assembly

O— Item 3 — O-Ring

For a detailed procedure on recharging a Fike container w/ an Impulse Valve, refer to Fike’s Recharge Manual (P/N 06-

290).
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2.4. Pressure Gauge

Each Fike Clean Agent fire suppression container with HFC-125 agent
is fitted with a pressure gauge (P/N 02-10279) prior to being filled and
shipped to indicate the internal container pressure. The pressure
gauge scale is calibrated to show the actual pressure and is color-
coded to show operating range, under-pressure range, and over-
pressure range.

The pressure gauge port on the Impulse Valve is designed to allow the
gauge to be removed/replaced on a charged container without
removing the agent first. The port allows a small controlled amount of
leakage past its internal threads. This provides enough flow to operate
the pressure gauge while being small enough to allow the gauge to be
removed and replaced safely without excessive pressure or agent loss.

Specifications

Type: Bourdon Tube Pressure Gauge
Diameter: 1.6 in. (40 mm)

Pressure Range: 0 to 700 psi (0 to 48 bar)
Connection: 1/8 in. NPT

Accuracy: +4% at charge (£14 PSI)

Temperature VS Pressure Chart

The gauge should read 360 psig at 70°F (24.8 bar at 21°C). For
temperatures other than 70°F (21°C), see chart below.

US Standard Metric
Temperature Pressure Temperature Pressure
(°F) (psig) (°Q) (bar)
32 261 0 18
40 279 4 19
50 303 10 21
60 330 16 23
70 360 21 25
80 393 27 26
90 428 32 28
100 466 38 32
110 507 43 34
120 551 49 38

Pressure Gauge
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2.5. Liquid Level Indicator (LLi)

A Liquid Level Indicator device is fitted to every container. The device
is used to measure the level of liquid agent in container without
having to remove the container and weigh it on a calibrated scale. The
agent weight can be determined with the container safely secured in
its installed position. The LLi is factory installed on the 100, 150, 215,
375, 650 and 1000 Ib. (44, 61, 88, 153, 267 and 423 L) containers prior
to filling.

The liquid level is found by lifting the measuring tape from inside the
tube to the end above the anticipated liquid level and slowly lowering
the tape until a magnetic interlock with the float is felt. The tape will
then remain in the locked position, allowing a reading to be taken at
the top of the LLi boss. The weight of the agent in the container is
determined by converting the level measurement into a weight
measurement using the tables provided in the Liquid Level Indicator
manual (P/N 06-548).

CONSTI';\::N ER I'\]ll; ICI AB?I; API:.IEI?I)g-mATE
Ib. (L) in. (mm)
100 (44) 70-1353-27 27 (686)
150 (61) 70-1353-14 14 (356)
215 (88) 70-1353-18 18 (457)
375 (153) 70-1353-27 27 (686)
650 (267) 70-1353-38 38 (965)
1000 (423) 70-1353-49 49 (1245)

NOTE: LLi is not available for 150 |b. inverted container.

Specifications

Mounting Thread: 1 5/16-12UN-2A NPT
Stem Material: Brass

Mounting Material: Brass

Float Material: Buna-N

Accuracy: +4% at charge (+14 PSI)

NOTE: Liquid Level Indicator (LLi) must be installed while the container is empty.

Liquid Level Indicator
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2.6. Low Pressure Switch (LPS)

The Low Pressure Switch (P/N 02-12533) is an optional item that can be
added to Impulse Valve containers for the purpose of continuously
monitoring the container pressure for a low-pressure condition. If the
pressure inside the container drops below 288 psig (1986 kPa) the LPS
contacts will transfer and invoke a “supervisory” indication on the control

panel.

The LPS may be ordered along with a configured Impulse Valve container

or as a separate item that can be installed on a fully pressurized container

without loss of agent or pressure.

Specifications

Temperature Limits

+32°F to +130°F (0°C to 54.4°C)

Enclosure Classification

NEMA 4

Contact Rating

Single pole, double throw; 5 amps resistive,
3 amps inductive @ 30 VDC

(can be wired for normally open or normally
closed operation)

Body Material

Aluminum with irridite finish

Weight

6.5 0z (184 g)

Pressure Connection

M10 x 1-6G

Electrical Connection

% in. NPT (15 mm)

LPS Length (approximate)

4.375 in. (111 mm) Long, including both
connectors

Wire Leads

(3) 18 gauge x 48 in. (1.2 m) long Violet
(Common), Blue (N.O.), Black (N.C.)

Pressure Setting

288 psig (20 bar), decreasing

Low Pressure Switch (LPS)
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2.7. Mounting Straps and Brackets

The container mounting straps and brackets are constructed of carbon
steel and are designed to rigidly support the installed suppression
containers. Each container is supplied with the appropriate mounting
strap or bracket when ordered.

The straps and brackets must be securely mounted to a rigid surface
with the container resting fully on the floor or vertical surface.
Anchoring into plaster, sheetrock wall or any other facing material is
NOT acceptable. Mounting hardware is supplied by system installer.

Ordering

Part

Number Description

70-2135-X | Bracket for 5 Ib. (2 L) and 10 Ib. (4 L) containers

70-1372-X | Bracket for 20 Ib. (8.5 L) and 35 Ib. (15 L) containers

70-1070-X | Bracket for 60 Ib. (27 L) container

70-1345-X | Strap for 100 Ib. (44 L) container

70-2146-X | Bracket for 150 Ib. (61 L) container

70-2147-X | Bracket for 150 Ib. (61 L) inverted container

70-1310-X | Strap for 215 Ib. (88 L) and 375 Ib. (153 L) containers

70-1384-X | Strap for 650 Ib. (267 L) and 1000 lb. (423 L) containers

Notes:

1. -X = paint option. Container brackets can be painted White or
Red. When ordering a container bracket the paint option
must be specified (-W for white or —R for red).

150 Ib. (61 L) Inverted
Container Bracket

A

5, 10, 20 and 35 Ib.
(2,4,85and 151)
Container Bracket

B

60 Ib. (27 L)
Container Bracket

<

100, 215, 375, 650 and 1000 Ib
(44, 88, 153, 267 and 423 L)
Container Strap

<

150 Ib. (61 L) Container Bracket

PAGE /12

Doc. P/N 06-431
Rev. 10 / March, 2020



2.8. Impulse Valve Operator (IVO)

The Impulse Valve Operator (P/N 02-12728) provides a means to
activate a Fike Impulse Valve container via an electric signal from a
Fike control panel. The IVO can also be manually activated by
removing the safety cotter pin and depressing the red strike button.

Activation of the IVO provides the force required to extend its
stainless steel piston through the base of the actuator where it will
impact the container’s rupture disc valve causing it to open, allowing
the agent to be released from the container. The IVO can easily be
reset after activation to return it to normal operation.

Electrical activation of the IVO requires it to be connected to a Fike
Impulse Releasing Module (P/N 10-2748). The IRM provides the
interface between the IVO and the releasing circuit of the Fike control
panel. Refer to Fike document 06-552 for IRM details.

Connection of the IVO to the container’s actuator port must be
continuously supervised. This is accomplished by using a Fike Impulse
Valve Operator Supervisor (P/N 02-14263) to secure the IVO to the
container’s actuator port. See Section 2.11 for IVOS details.

Specifications

Impulse Valve Operator (IVO)

Stainless Steel Body
Construction Brass End Cap
Stainless Steel Piston
Electrical Connection % in. NPT conduit connection
Wires Two, 20 AWG Black Wires, 36 in. (914 mm) long
Temperature 32 to 130°F (0 to 54.4°C), 93% maximum humidity
Normal Supply Voltage 24 VDC
Current Consumption 0 Amps Standby
(for battery calculations) 0 Amps Active (3 Amp momentary pulse from IRM capacitors)

Ordering Information

The IVO can be ordered separately or it can be ordered as part of the
following kit.

IVO Kit (P/N 70-279)

Component P/N Description
02-12728 Impulse Valve Operator (IVO)
02-14263 Impulse Valve Operator Supervisor (IVOS)
10-2748 Impulse Releasing Module (IRM)
02-2213 Security Ties
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2.9. Impulse Energetic Actuator (IEA)

The Impulse Energetic Actuator (P/N 70-374) provides a means to
activate a Fike Impulse Valve container via an electric signal from a
Fike control panel. Activation of the IEA provides the force required to
extend its stainless steel piston through the base of the actuator
where it will impact the container’s rupture disc valve causing it to
open, allowing the agent to be released from the container. The IEA is
a single shot device that must be replaced after activation.

Electrical activation of the IEA requires it to be connected to a Fike
Impulse Releasing Module (P/N 10-2748). The IRM provides the
interface between the IEA and the releasing circuit of the Fike control
panel. Refer to Fike document 06-552 for IRM details.

Connection of the IEA to the container’s actuator port must be
continuously supervised. This is accomplished by using a Fike Impulse
Valve Operator Supervisor (P/N 02-14263) to secure the IEA to the
container’s actuator port. See Section 2.11 for IVOS details.

Specifications

Construction

Brass

Conduit Connection

3/4 in. NPT Male threads

Wires

Two, 20 AWG Red Wires, 36 in. (914 mm)
long

Normal Supply Voltage

24 VDC

Monitoring Current

0.01 Amps (battery calculations)

Firing Current

1 Amp maximum

Auto Ignition Temp.

> 170°C (338 °F)

Storage Temp. Min. 5°C (41 °F), max 25°C (77 °F)
Shelf Life 1 year
Service Life (ambient) | 10 years

Approvals

UL Listed Only

Ordering Information

The IEA can be ordered separately or it can be ordered as part of the

following kit.

IEA Kit (P/N 70-390)

Impulse Energetic Actuator (IEA)

Component P/N Description
70-374 Impulse Energetic Actuator (IEA)
02-14263 Impulse Valve Operator Supervisor (IVOS)
10-2748 Impulse Releasing Module (IRM)
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2.10. Impulse Valve Pneumatic Operator (IVPO)

The Impulse Valve Pneumatic Operator (P/N 02-12729) provides a
means to pneumatically activate a Fike Impulse valve container utilizing
the discharge pressure from a Primary Impulse Valve container or
Nitrogen Actuator Assembly.

The pneumatic pressure fed into the IVPO provides the force required
to extend its stainless steel piston through the base of the actuator
where it will impact the container’s rupture disc valve causing it to
open, allowing the agent to be released from the container. The IVPO
can be easily reset after activation to return it to normal operation.

Connection of the IVPO to the container’s actuator port must be
continuously supervised. This is accomplished by using a Fike Impulse
Valve Operator Supervisor (P/N 02-14263) to secure the IVPO to the
container’s actuator port. See Section 2.11 for IVOS details.

Specifications

Stainless Steel Body
Construction Brass End Cap
Stainless Steel Piston

32 to 130°F (0 to 54.4°C),

Temperature 93% maximum humidity

Pneumatic Connection 1/8 in. NPT, Female

Ordering Information

The IVPO can be ordered separately or it can be ordered as part of the
following kit.

IVPO Kit (P/N 70-280)

Component P/N Description
02-12729 Impulse Valve Pneumatic Operator (IVPO)
02-4543 1/8 in. NPT x % in. JIC Adapter
02-4977 % in. JICx 36 in. (914 mm) Actuation Hose

Impulse Valve Pneumatic
Operator (IVPO)
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2.11. Impulse Valve Operator Supervisor (IVOS)

The Impulse Valve Operator Supervisor (P/N 02-14263) provides the
means to secure and electrically supervise the connection of an
electric actuator or pneumatic operator to the discharge valve on a
Fike Impulse Valve container.

The IVOS has a built-in Form-C push-button switch that supervises
the connection of the electric actuator or pneumatic actuator to the
containers discharge valve. Removal of the IVOS from the discharge

Impulse Valve Operator

valve will trigger the IVOS switch causing a visual and audible Supervisor (IVOS)
“Trouble or Supervisory” indication at the Fike control panel signaling
that the container’s actuator has been removed.
Specifications
- Plastic housing with insert molded SST clip and
sealed push-button switch (Form C)
— SST flexible conduit, 0.25 in. (6.4 mm) ID, 33.5 in.
Construction (851 mm) long
- 3/8in. electrical connector for % in. knockout
- 22 AWG wire leads, 44 in. (112 cm) long;
Black (NC) / White (NO) / Red (Common)
Temperature | 32to 130°F (0 to 54.4°C), 93% maximum humidity
Ordering Information
The IVOS can be ordered separately or it can be ordered as part of the
following kits.
Component P/N Description
IVO Kit (P/N 70-279)
02-12728 Impulse Valve Opeator (IVO)
02-14263 Impulse Valve Operator Supervisor (IVOS)
10-2748 Impulse Releasing Module (IRM)
02-2213 Security Ties
IEA Kit (P/N 70-390)
70-374 Impulse Energetic Actuator (IEA)*
02-14263 Impulse Valve Operator Supervisor (IVOS)
10-2748 Impulse Releasing Module (IRM)
*The IEA is UL Listed only.
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2.12. Discharge Pressure Switch (DPS)

Discharge Pressure Switch (P/N 02-12534) is used to provide a positive
confirmation to the control system that the Fike fire suppression system
has been discharged manually via the strike button on the Impulse Valve
Operator (IVO) or Nitrogen Actuator. The switch is operated pneumatically
using the agent pressure in the discharge piping network. In response, the
control panel will activate various audio/visual warning devices and

auxiliary relays to notify occupants that the system has been discharged. Discharge Pressure Switch

Specifications

Temperature Limits 32 to 130°F (0 to 54°C)

Enclosure Classification |[NEMA 4

Single pole, double throw; 5 amps resistive @ 30 VDC

Contact Ratin . .
& (can be wired for normally open or normally closed operation)

Body Material Aluminum with irridite finish

Pressure Connection % in. (6 mm) NPT

Approximate Length 4.125 in. (105 mm), including both connectors

Electrical Connection % in. (15 mm) NPT

Three 18 gauge x 20 in. (508 mm) long

Wire Leads .

Violet (C), Blue (NO), Black (NC)
Pressure Setting 40 psig (3 bar), increasing
Weight 6.5 0z. (184 g)

NOTE: NFPA 2001 requires the installation of a discharge pressure switch on all systems
where mechanical system actuation is possible. The discharge pressure switch
shall provide an alarm-initiating signal to the releasing panel. The discharge
pressure switch can be omitted if the hazard being protected is unoccupiable and
is in a remote location where personnel are not normally present.
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2.13. Discharge Nozzles

The discharge nozzles (Pre-Engineered and Engineered) are made of brass
and are available in a 180° and 360° discharge patterns. The nozzles are
designed to control the agent flow and to distribute the agent throughout
the protected enclosure in a uniform, predetermined pattern and
concentration.

Seven sizes of discharge nozzles are available, 3/8 inch (10 mm) through 2
inch (50 mm). The size refers to the size of schedule 40 or 80 pipe that the
nozzle can be connected to. Each nozzle has NPT female threads for
connection to the pipe network.

When ordering nozzles, the orifice size must be specified. For Pre-
engineered nozzles, the orifice size for each nozzle is predetermined
according to the limitations established during the system listing and
approvals process. For Engineered nozzles, the orifice area is determined
by performing a hydraulic calculation using the Fike Engineered Flow
Calculation program. Engineered nozzle(s) should not be ordered until the
clean agent system pipe network is installed and an “As Built” hydraulic
calculation is performed. Nozzle orifice drilling must be done at the Fike
factory, or at a UL listed nozzle drill station.

Ordering
Part Number Description
80-077-XXXX 3/8 in. (10 mm) 360° nozzle
80-078-XXXX 1/2 in. (15 mm) 360° nozzle
80-079-XXXX 3/4 in. (20 mm) 360° nozzle
80-080-XXXX 1in. (25 mm) 360° nozzle
80-081-XXXX 11/4in. (32 mm) 360° nozzle
80-082-XXXX 11/2 in. (40 mm) 360° nozzle
80-083-XXXX 2 in. (50 mm) 360° nozzle
80-084-XXXX 3/8 in. (10 mm) 180° nozzle
80-085-XXXX 1/2 in. (15 mm) 180° nozzle
80-086-XXXX 3/4 in. (20 mm) 180° nozzle
80-087-XXXX 1in. (25 mm) 180° nozzle
80-088-XXXX 11/4in. (32 mm) 180° nozzle
80-089-XXXX 11/2 in. (40 mm) 180° nozzle
80-090-XXXX 2 in. (50 mm) 180° nozzle

NOTE: -XXXX in part number is the orifice code designation.

360° Nozzle (6 orifices)

180° Nozzle (7 orifices)
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2.14. Check Valves

Check Valves are used to prevent agent loss from the open end of a manifold and/or piping system in the event that
one or more containers are removed for servicing / maintenance.

Check Valves are required for multiple containers connected in a manifold arrangement and for containers used in a
main / reserve system, without the need for redundant piping systems, to prevent agent loss and reduce the risk of
injury if the system is operated when any containers are removed for maintenance. All containers must be the same
size and same weight.

Images are for reference only. Actual product may vary.

Specifications

Part No. 02-2980-1 02-4158-1 70-317 02-16557 02-16558 70-356
Type Swing Gate Ball Check
Size lin. 2in. 3in. lin. 2in. 3in.
(25 mm) (50 mm) (80 mm) (25 mm) (50 mm) (80 mm)
Length 4.25in. 6.00 in. 8.00in. 4.21in. 6.38 in. 11.00in.
(108 mm) (152 mm) (203 mm) (107 mm) (162 mm) (281 mm)
Height 3.75in. 4.50in. 6.00 in. 1.87in. 3.28in. 6.50 in.
(Center-to-Top) (95 mm) (144 mm) (152 mm) (47 mm) (83 mm) (165 mm)
Approximate 9 Ibs. 12 Ibs. 31 lbs. 5 lbs. 16 Ibs. 37 lbs.
Weight (4 kg) (5 kg) (14 kg) (2 kg) (7 kg) (17 kg)
Equivalent 2.0 ft. 4.0 ft. 4.0 ft. 15.8 ft. 50.0 ft. 14.0 ft.
Length (0.61 m) (1.22 m) (1.22 m) (4.82 m) (15.24 m) (4.27 m)
Material Carbon Steel Ductile Iron Carbon Steel Ductile Iron
Ends NPT Female NPT Female Grooved
Working 750 psi 2000 psi 750 psi
Pressure (50 bar) (138 bar) (50 bar)
Mounting Horizontal or Vertical (with flow arrow up) Horizontal or Vertical (with flow arrow up)

Ball Check Valve

Ball Check Valve
(1II and ZII) (3")

Swing Gate Check Valve
(1", 2" and 3")

Doc. P/N 06-431 PAGE /19

Rev. 10 / March, 2020



2.15. Caution/Advisory Signs

Instructional signs are used to provide the necessary information to personnel in the area and to comply with NFPA

2001 requirements. The caution lettering and backgrounds meet the requirements of ANSI Z535. The signs are made

from flame retardant, Lexan™ polycarbonate material. Each sign has an adhesive backing mounting purposes. These

signs are an optional item and must be ordered separately.

CAUTION — AREA PROTECTED BY HFC-125 SIGN (P/N 02-10314)

Provided to alert personnel that the room is protected with an
HFC-125 system and that they should not enter the area
during or after discharge.

The sign also indicates the requirement that all doors serving
the protected area must be kept closed at all times.

The sign is 13 inches (330 mm) x 10 inches (254 mm), with
black lettering on a yellow background for Caution and black
lettering on a white background for sign text.

~

| ACAUTION

THIS AREA IS PROTECTED BY A
HFC-125 EXTINGUISHING SYSTEM

DO NOT ENTER AREADURING
OR AFTER DISCHARGE

\ KEEP DOOR CLOSED AT ALL TIMES Y,

CAUTION — SYSTEM DISCHARGE ALARM SIGN (P/N 02-10313)

Provided to alert personnel that the room is protected with an
HFC-125 system and to evacuate the area when the alarms
sound.

This sign is provided to alert personnel that the room is
protected with an HFC-125 system and that they should not
enter the area when the alarm sounds.

The sign is 9 inches (229 mm) x 6 inches (154 mm), with black
lettering on a vyellow background for Caution and black
lettering on a white background for sign text.

CAUTION - EXIT AREA (P/N 02-10309)

Provided to explain the presence of notification devices that
are located inside the protected space.

This sign explains that the HFC-125 system will soon be
discharged if the strobe light is flashing, and appropriate
actions should be taken. This sign should be placed at each
strobe light location.

The sign is 9 inches (229 mm) x 6 inches (154 mm), with black
lettering on a vyellow background for Caution and black
lettering on a white background for sign text.

/"

/

ACAUTION ]

HFC-125 EXTINGUISHING
SYSTEM DISCHARGE ALARM

IF ACTIVE
DO NOT ENTER AREA

| ACAUTION ]

HFC-125 EXTINGUISHING
SYSTEMALARM

IF ACTIVE
EXIT AREA IMMEDIATELY
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NOTICE - MANUAL ACTUATION SIGN (P/N 02-16306)

Provided to inform personnel that the manual release button
on the container cannot be used to activate the container.
Manual release switch(s) located at the hazard exit must be
used to activate the system.

This sign should be placed at each container where the manual
release button on the container has been disabled to prevent
manual activation.

The sign is 13 inches (330 mm) x 10 inches (254 mm), with
white lettering on a blue background for NOTICE and black
lettering on a white background for instructional text.

SYSTEM RELEASE SIGN (P/N 02-10312)

Provided to identify each system release station associated
with the HFC-125 system. This reduces the risk of a manual
discharge station being mistaken for a fire alarm pull station.

This sign should be placed at each manual release station
location for positive identification.

This sign is 4 inches (102 mm) x 2.25 inches (57 mm), with red
lettering on a white background.

MAIN / RESERVE SIGN (P/N 02-10311)

Provided to identify each system main/reserve station
associated with the HFC-125 system. This sign clearly identifies
the purpose of the switch.

This sign should be placed at each main/reserve station
location for positive identification.

This sign is 4 inches (102 mm) x 2.25 inches (57 mm), with
white lettering on a red background.

SYSTEM ABORT SIGN (P/N 02-10310)

Provided to identify each system abort station associated with
the HFC-125 system. This reduces the risk of an abort station
being mistaken for a manual release or fire alarm pull station.

This sign should be placed at each abort station location for
positive identification.

The sign is 4 inches (102 mm) x 2.25 inches (57 mm), with red
lettering on a white background.

THE RED MANUAL RELEASE BUTTON
ON THIS CONTAINER CANNOT BE
USED TO ACTIVATE THE
FIRE SUPPRESSION SYSTEM

USE THE MANUAL RELEASE
SWITCH LOCATED AT THE EXIT
TO ACTUATE THE SYSTEM
4 N
HFC-125

EXTINGUISHING
SYSTEM RELEASE

- )
4 N
HFC-125
EXTINGUISHING
SYSTEM
MAIN / RESERVE
- J
a N

HFC-125

EXTINGUISHING
SYSTEM ABORT
PUSH AND HOLD
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2.16. Nitrogen Actuator Assembly

The Nitrogen Actuator Assembly consists of a rechargeable nitrogen cylinder,
brass valve assembly, pressure gauge and mounting bracket. The stored
pressure contained within the assembly's nitrogen cylinder provides a means to
pneumatically activate the following system components:

e  Up to five containers equipped with Impulse Valve Pneumatic
Operators (IVPO)

e Secondary Nitrogen Actuators

e  Selector Valves

A completer kit must be purchased separately and installed onto the Nitrogen
Actuator Assembly to facilitate electrical/manual, electric or pneumatic
activation of the assembly. See Section 2.17, 2.18 and 2.19 for completer kit
details.

NOTE: When used for selector valve activation, the nitrogen actuator assembly
and completer kit are furnished with the selector valve.

Specifications

Nitrogen Cylinder
g ¥ Nitrogen Actuator

Fill Pressure

1800 psig (124 barg)

Volume

28 in3 (460 ml)

Classification

DOT 3E1800 / TC-3EM 124

Temperature Range

-4°F to 130°F (-20°C to 54°C)

Valve

Body Brass
Retaining Clip SST
Fill Valve Plug SST
ERD Plug SST
O-Ring Polyurethane

Pressure Gauge
Housing SST Case, Polycarbonate Lens, Brass Adaptor

Contact Rating

Contacts rated at 333 mA / 30V DC

Electrical Connection

18 AWG, 12 in. (305 mm) Long Leads

Switch Setting

1621 psi (112 bar) decreasing
(Normally Open at Operating Pressure)

Ordering

Part Number

Description

70-325-1 Nitrogen Actuator Assembly (Cylinder Pressurized)

70-325-3 Nitrogen Actuator Assembly (Cylinder not Pressurized)

Assembly
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2.17. UVO Primary Completer Kit

The UVO Primary Completer Kit (P/N 70-335) provides a means to electrically
and manually activate the Nitrogen Actuator Assembly. A UVO, included in the
kit, is fitted to the top of the Nitrogen Actuator Assembly. See Section 2.16.

The UVO provides a means to electrically activate the Nitrogen Actuator

Assembly via a 24 VDC signal from the control panel and to manually activate

the assembly by pressing the red manual strike button on the UVO. Activation

of the UVO allows pressure from the Nitrogen Actuator Assembly to flow

through a stainless steel pneumatic actuation line to the controlled system

component resulting in activation.

The following parts are included in the UVO Primary Completer Kit. See

diagram below.

Ilt\le: Part Number Description
1 02-13571 Universal Valve Operator (UVO)
2 02-2213 Security Tie
3 02-13640 1/8 in. NPT x 1/4 in. NPT Adapter
4 C02-1335 1/4 in. NPT Street Tee
5 02-11766 1/4 in. NPT x G1/4 Adapter
6 02-10926 1/4 in. Sealing Washer
7 IG71-026 Vent Valve Assembly
8 02-4530 1/4 in. NPT x 1/4 in. JIC Adapter
9 02-4977 | 35 in. (889 mm) Hose (1/4 JIC x 1/4 JIC)
10 02-14627 Universal Valve Operator Supervisor (UVOS)

UVO Primary Completer Kit Components

Nitrogen Actuator Assembly
with UVO (Primary)

Nitrogen
Actuator
Assembly
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2.18. UEA Primary Completer Kit

The UEA Primary Completer Kit (P/N 70-400) provides a means to electrically
activate the Nitrogen Actuator Assembly. A UEA, included in the kit, is fitted to the
top of the Nitrogen Actuator Assembly. See Section 2.16.

The UEA provides a means to electrically activate the Nitrogen Actuator Assembly
with a 24 VDC signal from the Fike control panel. The UEA does not provide a means
to manually activate the Nitrogen Actuator. Activation of the UEA allows pressure
from the Nitrogen Actuator Assembly to flow through a stainless steel pneumatic
actuation line to the controlled system component resulting in activation.

Electrical activation of the UEA requires it to be connected to a Fike Impulse
Releasing Module. The IRM provides the interface between the UEA and the
releasing circuit of the Fike control panel. Refer to Fike document 06-552 for IRM
details.

The following parts are included in the UEA Primary Completer Kit. See diagram

below.
Item s
No Part Number Description

1 1G71-247 Unl\{ersal Energetllc Actuator (UEA) Nitrogen Actuator Assembly
2 02-13640 1/8 in. NPT x 1/4 in. NPT Adapter ith UEA (Pri )
3 | C02-1335 | 1/4in. NPT Street Tee Wi rimary
4 02-11766 1/4 in. NPT x G1/4 Adapter
5 02-10926 1/4 in. Sealing Washer
6 IG71-026 Vent Valve Assembly
7 02-4530 1/4 in. NPT x 1/4 JIC Adapter
8 02-4977 | 35 in. (889 mm) Hose (1/4 JIC x 1/4 JIC)
9 02-14627 Universal Valve Operator Supervisor (UVOS)
10 02-11902 1/8 in. BSPT Plug (not shown)
11 10-2748 Impulse Releasing Module (IRM)

Nitrogen

Actuator

Assembly

N
N
UEA Primary Completer Kit Components
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2.19. Secondary Completer Kit

The Secondary Completer Kit (P/N 70-336) provides a means to pneumatically
activate the Nitrogen Actuator Assembly. See Section 2.16. A Pneumatic Relay,
included in the kit, is fitted to the top of the Nitrogen Actuator Assembly.
Pressure from a ‘Primary’ Nitrogen Actuator Assembly (See Section 2.17 and
2.18) is used to activate the Pneumatic Relay, which allows pressure from the
Nitrogen Actuator Assembly to flow through a stainless steel pneumatic
actuation line to the controlled system component resulting in activation.

Multiple Nitrogen Actuator Assemblies with Secondary Completer Kits can be
daisy chained together to increase the allowable length of the pneumatic
actuation line. The Pneumatic Relay does not provide a means to manually
activate the Nitrogen Actuator Assembly.

The following components are included in the Secondary Completer Kit. See

diagram below.

Item
No.

1A* IG71-120 Pneumatic Relay
1B* 02-11243 1/8 in.x 1/4 in. JIC Hex Nipple

1/4 in.JIC x 1/4 in. JIC Braided Hose,
36in. (914 mm) long

2 02-14721 1/4 in.JIC x 1/4 in. FNPT Branch Tee
3 02-11766 1/4 in. NPT x G1/4 Adapter

4 02-10926 1/4 in. Sealing Washer

5 IG71-026 Vent Valve Assembly

6 02-11346 1/4 in. JIC Coupling, Swivel
*Part of pneumatic relay assembly (P/N 70-334)

Part Number Description

1c* 02-4977

1C

Nitrogen
Actuator ———=—
Assembly

N

Secondary Completer Kit Components

Nitrogen Actuator Assembly
with Pneumatic Relay
(Secondary)
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2.20. Selector Valve Assembly

Selector Valves allow a single agent supply to be utilized for protection of
multiple hazards of similar volume by directing the flow of agent into one
specific hazard. This reduces the total amount of agent required to protect
multiple hazards. Selector valve systems can only be used to protect one
hazard at a time and will not be effective if two or more hazards are involved
in a fire simultaneously.

Selector valves are closed during normal operation, blocking the flow of
agent through the piping network. A nitrogen actuator with compatible
actuator must be installed and connected to each selector valve actuator via
a stainless steel pilot line connection. This connection allows the pressure

from the nitrogen actuator to be delivered to the selector valve actuator for
valve activation. After activation, the selector valve must be manually closed Selector Valve Assembly
(reset). (Actuation Components not Shown)

Specifications

= Standard Port Ball Valve

= NPT Threads

= Body: Carbon Steel or Stainless Steel

= Ball: Stainless Steel

= Pressure Rating: 1” (25 mm) = 2000 psi (138 bar)
All others = 1500 psi (103 bar)

Valve

= Rack and Pinion Pneumatic Actuator, % turn, Double Acting
Actuator = Pressure Rating: 80 — 142 psi (5.5 — 9.8 bar)
= Factory Installed on Ball Valve

= %" NPT ASME Relief Valve for Air or Gas Service

= Set Pressure: 100 psi (6.9 bar)

Pop-Off = Relief Capacity: 92 SCFM

Valve = Body, Nozzle, Stem and Spring Material: Stainless Steel
= Seat Material: Silicone

= Conforms to ASME Section VIII Pressure Vessel Code

Ordering

The base selector valve can be ordered seperately for replacement purposes as identified in the following
table.

Part Number | Description

02-15708-10 | Selector Valve, Carbon Steel, 1 in. NPT

02-15708-15 | Selector Valve, Carbon Steel, 1.5 in. NPT

02-15708-20 | Selector Valve, Carbon Steel, 2 in. NPT

02-15708-30 | Selector Valve, Carbon Steel, 3 in. NPT

02-15708-40* | Selector Valve, Carbon Steel, 4 in. NPT

02-15709-10 | Selector Valve, Stainless Steel, 1 in. NPT

02-15709-15 | Selector Valve, Stainless Steel, 1.5 in. NPT

02-15709-20 | Selector Valve, Stainless Steel, 2 in. NPT

02-15709-30 | Selector Valve, Stainless Steel, 3 in. NPT

02-15709-40* | Selector Valve, Stainless Steel, 4 in. NPT

*Selector valve is not UL Listed or FM Approved.
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Selector Valve Assembly Ordering Format

The following ordering format must be used to order the selector valve as part of an assembly that includes the

components required to install and activate the valve.

Part Number: 70-396-XX-XXX
A BCD

A= 10-1inch NPT (25 mm)
15— 1 % inch NPT (40 mm)
20 — 2 inch NPT (50 mm)
30 — 3 inch NPT (80 mm)
40 — 4 inch NPT (100 mm)
B=  C-Carbon Steel Body
S — Stainless Steel Body
C= D-UVO Completer Kit
S — Pneumatic Relay Completer Kit
M — UEA Completer Kit
D= F— Nitrogen Actuator Assembly (Filled)
U — Nitrogen Actuator Assembly (Unfilled)

Each selector valve assembly may include the following parts depending upon the part number ordered.

Part Number

Description

Notes

02-15708-XX-CX | Carbon Steel Selector Valve

02-15709-XX-SX | Stainless Steel Selector Valve

Valve material supplied is based on
selector valve assembly part number.

70-325-X Nitrogen Actuator Assembly X indicates filled (1) or unfilled (3)
70-335 Universal Valve Operator (UVO) Primary Completer Kit
. . C leter kit furnished is based
70-336 Pneumatic Relay Secondary Completer Kit ompieter Kit Turnishecis based on
selector valve assembly part number.
70-400 Universal Energetic Actuator (UEA) Primary Completer Kit

Dimension and Weight Information

size A|B| c|[D]|wt

Part Number In. Type Ib.
(mm) In. (mm) (ke.)

3.37 |1.68| 7.55 |3.74| 7.80

70-396-10-XXX (25) Threaded (86) | (43) | (192) | (95) | (3.54)
1% 437 |12.18| 8.53 [4.09|11.76

70-396-15-XXX (40) Threaded (111) | (55) | (217) |(104)|(5.33)

70-396-20-XXX

(50) (140) | (70) | (247) |(115)| (7.56)

Threaded 5.50 [2.75] 9.72 |4.53| 16.67

70-396-30-XXX

(80) (171) | (86) | (234) |(127)[(13.65)

Threaded 6.75 (3.37| 8.80 |5.00|30.10

70-396-40-XXX*

(100) (231) |(116)| (269) |(165)|(31.66)

Threaded 9.09 [4.55|10.58|6.50|69.80

*Selector valve is not UL Listed or FM Approved.

Selector Valve Dimensions
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2.21. Suppression Disconnect Switch

The Suppression Disconnect Switch is used to electrically isolate the releasing
device from the associated control panel’s releasing circuit. This allows work to be
performed in the area protected by the suppression system or on the suppression
system itself without the potential for accidental discharge.

The assembly consists of a stainless steel faceplate with etched black text, two-
position keyed switch, and normally open and/or normally closed contact blocks.
The switch key can only be removed in the ARMED position.

The assembly can be ordered with or without status LEDs (Green — ARMED and Red
— DISARMED). The LEDs provide positive indication of the status of the releasing
circuit. LEDs require 24 VDC auxiliary power from the associated control panel for

o Q
SUPPRESSION DISCONNECT

@
DISARMED

(o]
ARMED
=
(€ \\\\?\I

o Fike’ o

operation.

Refer to Fike document 06-472 for switch installation instructions.

Disconnect Switch with LEDs

NOTE: NFPA requires that a listed disconnect switch be installed on all electrically activated suppression systems to

prevent false discharges when the system is being tested or serviced. Upon activation, the switch shall cause a

supervisory signal at the control panel.

Specifications

Input Voltage

15-30VDC

Current

0 mA (no LEDs) | 13.1 mA (LED active)

Circuit Limitations

Class B only

Contact Ratings

8A @ 24 VDC resistive | 4A @ 24 VDC inductive

Operating Temperature

32 to 120°F (0 to 49°C)

Operating Humidity

93% RH

Weight

0.55 Ib. (0.25 kg)

Dimensions (LxWxD)

4.5in.x4.5in.x2.125in. (114 mm x 114 mm x 54 mm)

Ordering

Part Number | Description

10-2698 Suppression Disconnect Switch, no LEDs

10-2699 Suppression Disconnect Switch, with LEDs

02-2153 Two-gang masonry box, 2.5 in. deep (RACO 691 or equal) used with 10-2698 switch
02-11881 Two-gang masonry box, 3 in. deep (RACO 696 or equal) used with 10-2699 switch

Spare Parts

Part Number | Description Part Number | Description

02-12294 Double contact block (2 NC) 02-12315 3 block switch

02-12295 Double contact block (2 NO) 02-12316 Single contact block (NC)

02-12296 Replacement keys 02-12318 Locking ring wrench

02-12298 5 block switch 10-2714 Cover plate, no LED holes

02-12300 Single contact block (NO)
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3. SYSTEM DESIGN

The following is a summary of the steps necessary to design a Fike ECARO-25 Clean Agent Fire Suppression System
within the limitations established by Fike’s UL / ULC listing, FM approval and in compliance with NFPA 2001.

3.1. Evaluate Enclosure Integrity

When designing a total flooding ECARO-25 system, the integrity of the protected enclosure(s) shall be considered.
Integrity refers to the ability of the enclosure to retain the discharged ECARO-25 fire extinguishing agent. For a total
flooding suppression system to be effective, the design concentration must be achieved and then maintained for at
least ten minutes or for a period of time that is sufficient for emergency personnel to respond, as determined by the
AHJ.

The general guidelines for maintaining room integrity are as follows:

1. Doors - All doors entering and/or existing from the perimeter of the protected space(s) should have drop seals on
the bottom, weather-stripping around the jams, latching mechanisms and door closure hardware. In addition,
double doors should have a weather-stripped astragal to prevent leakage between doors and a coordinator to
assure the proper sequence of closure. Doors that cannot be kept normally closed shall be equipped with door
closure hardware and magnetic door holders that will release the door(s) prior to system discharge.

2. Ductwork - All ductwork leading into or out of the protected space(s) should be isolated with sealed “low smoke”
dampers. Dampers should be spring loaded or motor operated to provide 100% air shutoff upon activation to
ensure an adequate seal and prevent leakage.

3. Air Handling/Ventilation - Forced air ventilation systems, others than those necessary to ensure safety, shall be
shut down or closed automatically where their continued operation would adversely affect the performance of
the fire extinguishing system or result in propagation of the fire. Self-contained air recirculation systems, if not
shut down or closed automatically, shall have the volume of the associated ductwork and components mounted
below the ceiling height of the protected space considered as part of the total hazard volume when determining
the quantity of agent.

4. Penetrations - To prevent the loss of agent through openings to adjacent hazards or work areas, openings (e.g.,
holes, cracks, gaps, pipe chases, cable trays, floor drains, etc.) shall be permanently sealed or equipped with
automatic closures. Floor drains should be equipped with traps filled with non-evaporating product to prevent
leakage.

5. Walls Construction - All perimeter walls of the protected space(s) that define the hazard should extend slab-to-
slab and each should be sealed at the top and bottom on the interior side. Where walls do not extend slab-to-
slab, bulkheads will have to be installed to achieve the desired sealing characteristics. Porous block walls must be
sealed to prevent agent leakage through the wall.

6. Pressurization — The protected enclosure(s) shall have the structural strength and integrity necessary to contain
the agent discharge. The designer shall take into consideration the pressures developed by the agent discharge
into the enclosure and determine if venting is required to prevent excessive pressures that could present a threat
to the structure strength of the enclosure.

At the discretion of the AHJ, a room integrity fan pressurization test may be required to determine how long the
protected enclosure will hold the agent after a discharge. The room integrity fan pressurization test must be
performed in accordance with the equipment manufacturer’s requirements and NFPA 2001, Annex C.

Where reasonable confinement of the agent discharge is not achievable or practical, protection shall be expanded to
include the adjacent connected hazards or work areas.
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3.2. Subfloor Protection

Where the system is being installed to protect a room with a raised or sunken floor, the room and the raised floor
shall be simultaneously protected. ECARO-25 shall not be used to provide total flooding protection of a raised floor
area only. Where a room and raised or sunken floor is to be protected by a total flooding system, each area shall be
provided with detectors, piping network, and nozzles.

3.3. Determine Hazard Classification

Hazard classification generally falls into one of the three following categories and sometimes a combination thereof.
The hazard classification for each protected hazard must be determined in order to select the correct minimum design
concentration for determining agent quantity.

Class A Fires involving ordinary combustible materials, such as wood, cloth, paper, rubber and many plastics (i.e.,
anything that leaves an ash residue after combustion).

Class C Fires involving energized electrical equipment.

3.4. Determine Enclosure Volume

The volume of each hazard to be protected must be calculated by multiply the enclosure length times the enclosure
width to determine the area, and then multiply the area times the enclosure height to determine the volume for each
hazard area. If any area is an odd shape, it may need to be divided up into regular shapes that will allow volume
calculations. Then, total all of the volumes together to determine the actual volume of the entire area to be protected.
If the odd shape of the area will affect the distribution of agent, it may be best to calculate sections of the hazard as
separate areas and include nozzles for each of these areas. Volumes that are open to the area being protected (e.g.,
non-dampered ductwork, uncloseable openings, etc.) must be added to the calculated volume.

If the ceiling height exceeds the maximum allowable ceiling height allowed for the nozzle selected, multiple levels of
nozzles must be designed into the system. In this case, it is usually beneficial to treat each level as a separate
protected area so that proper agent distribution is achieved.

3.5. Calculate Reduced Volume

As a general rule, the enclosure volume should be based on the empty (gross) volume. However, the volume of solid,
non-permeable objects in each hazard area that are not removable can be deducted from the volume of the hazard.
This includes columns, beams, normally closed closets, ducts that pass completely through the hazard area without
any openings, and any other permanently fixed objects that cannot be removed from the hazard enclosure. Any object
that can be removed from the hazard area CANNOT be deducted from the total hazard volume.

Calculate the volume of all solid, permanent objects and add them together for each hazard area to determine the
volume that can be deducted from the total volume of the hazard area. Subtract the Solid Object Volume from the
Total Volume to determine the Reduced Volume.
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3.6. Determine Minimum Design Concentration

Minimum Design Concentration is defined by NFPA 2001 as the extinguishing concentration for the specific fuel plus a
20 percent safety factor for Class A fuel. Extinguishing Concentration is the agent concentration required to extinguish
a test fire.

Using the Hazard Classification (Class A or C) determined for each protected hazard, use the following table to
determine the minimum design concentration that must be used for a particular hazard.

Hazard Minimum Design

Classification Concentration NOTES

Clean Agent System incorporates Detection & Control System to automatically

0,
Class A 8.7% discharge agent.

Class A 8.9% Recommendation, when protecting multiple hazards w/ single agent supply.

When energized electrical hazard remains powered during/after agent
Class C 9.0% discharge and Clean Agent System incorporates Detection & Control System to
automatically discharge agent.

Class C 9.2% Recommendation, when protecting multiple hazards w/ single agent supply.

NOTES:

1.  When ECARO-25 is used in a “Normally Occupied” area, a maximum design concentration of 11.5% is allowed.
2. Concentrations greater than 11.5% can only be used in unoccupied areas.

3.  See Section 3.21 for Exposure Limitations.

3.7. Determine Minimum Quantity of Agent Required

To determine the minimum quantity of agent required, determine the minimum design temperature for each hazard
being protected and determine the minimum design concentration required for the material to be extinguished.
Minimum design temperature is defined as the minimum anticipated temperature in the enclosure during normal
conditions and is usually determined by the environmental conditions or the air handling system. This temperature is
used in the design because it typically represents the worst case scenario, requiring the highest amount of agent.

Plug the temperature and design concentration values into the following formula to determine the minimum design
quantity of agent required for the hazard. The amount of agent in the system must always be at least this much and
may be exceeded. Failure to supply the minimum amount of agent calculated may inhibit the system from suppressing
a fire.

The minimum design quantity of agent needed can be determined using the following formula:

v C
w5 (e )
5 100 -C
Where: W = Quantity of agent [lbs. (kg)]

V = net volume of hazard, calculated as the gross volume minus the volume of fixed structures
impervious to clean agent vapor [ft* (m3)]

C = agent design concentration [vol%]

S = specific volume of superheated agent vapor at 1 atm and the minimum anticipated
temperature [°F (°C)] of the protected volume [ft3/Ib (m3/kg)]
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The second option for calculating the minimum quantity of agent required is to use the Flooding Factors Table below.
To use these tables, start by locating the Minimum Design Temperature in the left column, follow this line across until
you reach the column for the Minimum Design Concentration needed for the design. The number listed in the cell
where the temperature line and concentration column meet is the Flooding Factor to be used.

To determine the minimum quantity of agent required, multiply the hazard volume by the Flooding Factor determined
from the tables below. Repeat this step for each area protected by the system.

FLOODING FACTORS — Agent vs. Temperature Charts (English Units)

Soecifi Weight Requirements of Hazard Volume, W/V (lb/ft?)°
Temp. \F;:;;C (English Units)
(S;))c Volume(s) HFC-125 Design Concentration (% by Volume)®
(ft*/1b)¢
8.0 8.7 8.9 9.0 9.2 10.0 11.5
30 2.9162 0.0298 0.0327 0.0335 0.0339 0.0347 0.0381 0.0446
40 2.9803 0.0292 0.0320 0.0328 0.0332 0.0340 0.0373 0.0436
50 3.0441 0.0286 0.0313 0.0321 0.0325 0.0333 0.0365 0.0427
60 3.1077 0.0280 0.0307 0.0314 0.0318 0.0326 0.0358 0.0418
70 3.1712 0.0274 0.0300 0.0308 0.0312 0.0320 0.0350 0.0410
80 3.2344 0.0269 0.0295 0.0302 0.0306 0.0313 0.0344 0.0402
90 3.2975 0.0264 0.0289 0.0296 0.0300 0.0307 0.0337 0.0394
100 3.3605 0.0259 0.0284 0.0291 0.0294 0.0302 0.0331 0.0387
110 3.4233 0.0254 0.0278 0.0285 0.0289 0.0296 0.0325 0.0380
120 3.4859 0.0249 0.0273 0.0280 0.0284 0.0291 0.0319 0.0373
FLOODING FACTORS — Agent vs. Temperature Charts (Metric Units)
Soecifi Weight Requirements of Hazard Volume, W/V (kg/m?3)®
Temp. \7:;;:,‘: (Metric Units)
(Sgc Volumes(s) HFC-125 Design Concentration (% by Volume)®
(m*/kg)* 8.0 8.7 8.9 9.0 9.2 10.0 11.5
0 0.1829 0.4756 0.5210 0.5341 0.5409 0.5540 0.6077 0.7105
5 0.1865 0.4664 0.5109 0.5238 0.5304 0.5433 0.5959 0.6967
10 0.1900 0.4576 0.5015 0.5142 0.5204 0.5333 0.5847 0.6839
15 0.1936 0.4491 0.4922 0.5046 0.5108 0.5234 0.5739 0.6712
20 0.1972 0.4410 0.4832 0.4954 0.5016 0.5138 0.5635 0.6589
25 0.2007 0.4332 0.4748 0.4868 0.4927 0.5048 0.5535 0.6475
30 0.2043 0.4257 0.4664 0.4782 0.4841 0.4959 0.5439 0.6360
35 0.2078 0.4184 0.4586 0.4701 0.4759 0.4876 0.5347 0.6253
40 0.2114 0.4114 0.4508 0.4621 0.4679 0.4793 0.5257 0.6147
45 0.2149 0.4047 0.4434 0.4546 0.4603 0.4715 0.5171 0.6047
50 0.2184 0.3982 0.4363 0.4473 0.4528 0.4639 0.5088 0.5950

The manufacturer’s listing specifies the temperature range for operation.

W/V [agent weight requirements (Ib/ft3) or (kg/m?3)] = pounds of agent required per ft3 (m3) of protected volume needed to produce the
indicated concentration at the temperature specified.

t [temperature (°F) or (°C)] = the design temperature in the hazard area.

s [specific volume (ft3/Ib)] = specific volume of HFC-125 vapor can be approximated: s =2.7208 + 0.0064(t), where t = temperature (°F)
s [specific volume (m3/kg)] = specific volume of HFC-125 vapor can be approximated: s =0.1826 + 0.0007(t), where t = temperature (°C)

¢ [concentration (%)] = volumetric concentration of HFC-125 in air at the temperature indicated.
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3.8. Apply Altitude Correction Factor

The design quantity of clean agent shall be adjusted to compensate for ambient pressures that vary more than 11
percent [equivalent to approximately 3000 ft. (915 m) of elevation change] from standard sea level pressures. An
increase in altitude causes the agent to expand and occupy more space, which will lead to a higher concentration if the
agent quantity is not adjusted accordingly. A decrease in altitude will cause the opposite effect, increasing the quantity
of agent required.

To make the necessary adjustments, first look up the altitude or pressure of the hazard in the following Altitude
Correction Factors table; then, multiply the quantity of agent required for each hazard, as determined in the previous
steps, by the Altitude Correction Factor.

ALTITUDE CORRECTION FACTORS
Equivalent Enclosure Pressure | Atmospheric
Altitude (Absolute) Correction

Feet | Kilometer | PSI mm Hg Factor
-3,000 -0.92 16.25 840 1.11
-2,000 -0.61 15.71 812 1.07
-1,000 -0.30 15.23 787 1.04

0 0.00 14.71 760 1.00
1,000 0.30 14.18 733 0.96
2,000 0.61 13.64 705 0.93
3,000 0.91 13.12 679 0.89
4,000 1.22 12.58 650 0.86
5,000 1.52 12.04 622 0.82
6,000 1.83 11.53 596 0.78
7,000 2.13 11.03 570 0.75
8,000 2.45 10.64 550 0.72
9,000 2.74 10.22 528 0.69
10,000 3.05 9.77 505 0.66

NOTE: The ECARO-25 flow calculation program will automatically calculate the agent required based on the altitude
correction factor entered.
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3.9. Select System Design Concept

The ECARO-25 system can be designed to deliver the agent to the protected area(s) using one or more of the following
piping distribution methods. The method used may depend on several factors including: installation time, the quantity
of agent involved, economic factors, number of hazard areas, available space for placement of storage containers and
customer preferences. Larger projects may require the use of more than one method to address the challenges
presented. Therefore, the designer should be familiar with each of these methods and the advantages and
disadvantages of each for any particular application.

1) Pre-Engineered System — A Pre-Engineered system minimizes the engineering effort required to design an
effective system by utilizing a fixed series of nozzles and a tightly defined set of design criteria (e.g., piping
layout). As long as the nozzle selection, pipe size, and pipe length limitations are adhered to, computerized flow
calculations are not required.

Pre-Engineered systems can be designed with the containers arranged in a Modular or Central Storage
configuration as described in this step. For more information regarding Pre-Engineered systems design
requirements, Refer to Appendix B.

2) Engineered System — Engineered systems are more complex and flexible configurations that enable the
designer to create a custom piping network to suit the individual needs of the project. The piping configurations
can be balanced or unbalanced, and the flow splits within the system can vary from point to point. Engineered
systems require the use of a computerized hydraulic flow calculation program to model the system and verify
its performance in accordance with NFPA 2001 requirements prior to installation. This type of system will
generally take longer to design as compared to a Pre-Engineered system due to greater flexibility.

NOTE: Engineered systems can be designed with the containers arranged in a Modular or Central Storage or
Manifold configuration.

3) Modular System — Individual containers are strategically located throughout or around the protected area(s)
with each having a dedicated piping system and nozzles to distribute the clean agent supply. This arrangement
keeps the discharge piping requirements down to a minimum, but increases the electrical materials necessary
to reach each individual container location.

A modular approach is often desirable (or necessary) for larger applications to reduce the amount of piping
materials and installation labor necessary to complete the project. In some instances, this approach will be
necessary in order to make the system flow the agent required within the design guidelines identified for a Pre-
Engineered or Engineered system.

4) Central Storage System — All containers are located in one location with each having a dedicated piping system
and nozzles to distribute the clean agent supply to the protected space(s) from this location. This concept often
requires more discharge piping, but it decreases the electrical materials necessary to reach the singular
container(s) location. This concept may be more difficult to design due to the increased piping runs involved
and the installation labor will tend to be more costly.

5) Selector Valve System — A single agent supply is provided to protect multiple hazards by utilizing selector valves
and dedicated piping systems to direct the flow of agent into the affected hazard area. By providing a central
agent supply sized to protect the largest hazard area, the total amount of agent required to protect multiple
hazards is reduced. All containers are located in one location and are connected together via a manifold. All
containers connected to the manifold must be the same size with the same fill density. This concept often
requires more discharge piping, but it decreases the electrical materials necessary to reach the singular
container(s) location. This concept may be more difficult to design due to the increased piping runs involved
and the installation labor will tend to be more costly. Selector Valve systems can only provide protection for a
single hazard at a time and will not be effective if more than one hazard is involved in a fire. See Section 4.3.4
for container manifold configurations.

6) Main/Reserve System — A connected reserve agent supply is installed to provide immediate protection of the
hazard should the primary supply be discharged. The main/reserve container(s) are manifolded together with
check valves to allow either container to be removed from service without impacting the operation of the
suppression system. Main and reserve containers must be the same size with the same fill density. See Section
4.3.4 for container manifold configurations.
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3.10. Select System Actuation Method

There are three basic methods of actuation for the Fike ECARO-25 systems: electrical, pneumatic, and mechanical
manual. Systems can be actuated using any one of these methods or a combination thereof as shown in the following
diagrams. The selection of the actuation method typically depends upon the chosen system design concept and the
classification of the hazard being protected.

3.10.1. Single Container with IVO

This actuation method utilizes a Fike releasing panel to release a single suppression container. The IVO connected to
the container is electrically actuated by the releasing panel. An Impulse Release Module (IRM) installed adjacent to
the container provides the interface between the panel’s release circuit and the IVO to facilitate automatic release of
the suppression agent.

With this method, manual activation of the suppression container can be accomplished either electrically or
mechanically. Electric manual activation is accomplished by the activation of a manual release switch connected to the
panel. Mechanical manual activation is accomplished by striking the red strike button on the IVO. This method of
activating the container does not require an electric power source. Where mechanical manual activation of the system
is possible, NFPA 2001 requires that a discharge pressure switch must be installed to provide an indication to the
releasing panel that the system has been manually activated. Connect the discharge pressure switch to a “Manual
Release” input on the releasing panel.

Discharge
Pressure
Switch

Manual Release Input

m o _,i : Releasing Panel

— - Releasing Panel
Release Circuit

——IVO

——_Manual Release
Button

Container

Single Container Connected to Fike Releasing Panel

NOTE: The IVO shown in the diagram above can be replaced with an IEA; however, there is no strike button provided
on the IEA to permit mechanical manual activation of the container as described above. Electric manual
activation must be used to manually activate the container. System actuation using the IEA is not FM approved
as it does not provide a true mechanical means of activating the container.
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3.10.2. Multiple Containers with IVOs

This actuation method utilizes a Fike releasing panel to release up to six suppression containers protecting a common
hazard. With this method, the containers are not required to be located in close proximity to each other. They can be
located strategically throughout the hazard (modular system). The IVOs connected to the containers are electrically
actuated by the releasing panel. An Impulse Release Module (IRM) installed adjacent to each container provides the
interface between the release circuit and the IVOs to facilitate automatic release of the suppression agent.

With this method, discharge pressure switches must be installed on each container. The switches must be connected
to the manual release input on the releasing panel in order to cause the activation of the remaining containers serving
the hazard.

Releasing Panel
Release Circuit to > Manual Release Input
Next Container T n

Releasing Panel

Discharge Discharge Manual Release Input
(Max. 6 Total) Pressure ‘ Release Pressure
Circuit switch

IRM

Releasing Panel
e IRM Release Circuit

Ivo

Manual Release
Button

Container

Maximum Six Containers Connected to Fike Releasing Panel

NOTE: The IVO shown in the diagram above can be replaced with an IEA; however, there is no strike button provided
on the IEA to permit mechanical manual activation of the container. Electric manual activation must be used to
manually activate the container. System actuation using the IEA is not FM approved as it does not provide a
true mechanical means of activating the container.
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3.10.3. Two Containers with IVO and IVPO

This actuation method utilizes a Fike releasing panel to release up to two suppression containers protecting a common
hazard. With this method, the containers are required to be located in close proximity to each other to facilitate
connection of the pilot line hoses. The IVO connected to the Primary container is electrically actuated by the releasing
panel. An Impulse Release Module (IRM) installed adjacent to the Primary container provides the interface between
the release circuit and the IVO to facilitate automatic release of the suppression agent. The Secondary container is
equipped with an Impulse Valve Pneumatic Operator (IVPO) that allows the container to be pneumatically activated by
the discharge pressure supplied by the primary container through the pilot line hoses.

With this method, manual activation of the suppression containers can be accomplished either electrically or
mechanically. Electric manual activation is accomplished by the activation of a manual release switch connected to the
releasing panel. Mechanical manual activation is accomplished by striking the red button on the IVO connected to the
primary container. This method of activating the container does not require an electric power source. Where
mechanical manual activation of the system is possible, NFPA 2001 requires that a discharge pressure switch must be
installed to provide an indication to the releasing panel that the system has been manually activated. Connect the
discharge pressure switch to a “Manual Release” input on the releasing panel.

Discharge Releasing Panel

Pressure r - — — — — — — — — —— Manual Release
Input

Releasing Panel
Release Circuit

=— IRM

Ivo

Manual Release
Button

Secondary Primary

Container

Maximum Two Containers Connected to Fike Releasing Panel

Pilot Line Limitations:
1) Pilot line hoses supplied by Fike.

NOTE: The IVO shown in the diagram above can be replaced with an IEA; however, there is no strike button provided
on the IEA to permit mechanical manual activation of the container as described above. Electric manual
activation must be used to manually activate the container. System actuation using the IEA is not FM approved
as it does not provide a true mechanical means of activating the container.

See Section 4.8 for pilot line installation.
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3.10.4. Multiple Containers with Single IVO and Multiple IVPOs

This actuation method utilizes a Fike releasing panel to release up to seven suppression containers protecting a
common hazard. With this method, the containers are required to be located in close proximity to each other to
facilitate connection of the pilot line hoses. The IVO connected to the Primary container is electrically actuated by the
releasing panel. An Impulse Release Module (IRM) installed adjacent to the Primary container provides the interface
between the release circuit and the IVO to facilitate automatic release of the suppression agent. The Secondary
containers (six maximum) are equipped with Impulse Valve Pneumatic Operators (IVPO) that allow the containers to
be pneumatically activated by the discharge pressure supplied by the primary container through the pilot line.

With this method, manual activation of the suppression containers can be accomplished either electrically or
mechanically. Electric manual activation is accomplished by the activation of a manual release switch connected to the
releasing panel. Mechanical manual activation is accomplished by striking the red button on the IVO connected to the
primary container. This method of activating the container does not require an electric power source. Where
mechanical manual activation of the system is possible, NFPA 2001 requires that a discharge pressure switch must be
installed to provide an indication to the releasing panel that the system has been manually activated. Connect the
discharge pressure switch to a “Manual Release” input on the releasing panel.

Releasing Panel

’———————————————————% Manual Release
Pilot Line Pilot Line Pilot Line Input
SST Tubing SST Tubing Hose

Pressure

Discharge ‘
|
‘ IRM

Pilot Line

Releasing

¢ Panel

Release
Circuit

Vo

Manual Release
Button

Primary

Secondary Container

Secondary

Maximum Seven Containers Connected to Fike Releasing Panel

Pneumatic Actuation Line Limitations:

1) Maximum 50 ft. (15.2 m) total length including hoses.

2) Maximum six IVPOs activated by primary container.

3) Tubing (supplied by others) shall be % in. x 0.035 in. wall stainless steel.
4) Pilot line hoses supplied by Fike.

NOTE: The IVO shown in the diagram above can be replaced with an IEA; however, there is no strike button provided
on the IEA to permit mechanical manual activation of the container as described above. Electric manual
activation must be used to manually activate the container. System actuation using the IEA is not FM approved
as it does not provide a true mechanical means of activating the container.

See Section 4.8 for pilot actuation line installation.
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3.10.5. Multiple Containers with Primary Nitrogen Actuator

This actuation method utilizes a Primary Nitrogen Actuator to release up to six suppression containers protecting a
common hazard. With this method, the containers are not required to be located in close proximity to each other.
They can be located strategically throughout the hazard (modular system) and are connected together via a pilot line
for actuation. The UVO connected to the Primary Nitrogen Actuator is electrically actuated by the releasing panel. The
secondary containers are equipped with Impulse Valve Pneumatic Operators (IVPO) that allow the containers to be
pneumatically activated by the discharge pressure supplied by the primary nitrogen actuator through the pilot line.

With this method, manual activation of the suppression containers can be accomplished either electrically or
mechanically. Electric manual activation is accomplished by the activation of a manual release switch connected to the
releasing panel. Mechanical manual activation is accomplished by striking the red button on the UVO connected to the
Nitrogen Actuator. This method of activating the container does not require an electric power source. Where
mechanical manual activation of the system is possible, NFPA 2001 requires that a discharge pressure switch must be
installed to provide an indication to the releasing panel that the system has been manually activated. Connect the
discharge pressure switch to a “Manual Release” input on the releasing panel.

NOTE: This actuation method is commonly used for system actuation in hazardous locations; however, the discharge
pressure switch cannot be installed in the hazardous location.

Releasing Panel

r________————————————% Manual
Pilot Line Release Input
‘ I I . VentValve
Pilot Line Pilot Line Pilot Line Manual Release
‘ SST Tubing SST Tubing Hose Button
Discharge
Pressure ‘ 1 t i Releasing
Switch ) (gl ——EeEr— i Panel Release
‘ i Circuit
J Pilot Line b
Hose uvo
Nitrogen
Actuator

Secondary Secondary Container

Primary

Maximum Six Containers Connected to Primary Nitrogen Actuator

Pneumatic Actuation Line Limitations:

1) Minimum 100 ft. (30.5 m) between Primary Nitrogen Actuator and first IVPO.
2) Maximum 300 ft. (91.5 m) between Primary Nitrogen Actuator and last IVPO.
3) Maximum 160 ft. (48.8 m) between first and last IVPO.

4) Maximum six IVPOs activated by primary nitrogen actuator.

5) Tubing (supplied by others) shall be % in. x 0.035 in. wall stainless steel.

6) Pilot line hoses supplied by Fike.

NOTE: The UVO shown in the diagram above that is connected to the Primary Nitrogen Actuator Assembly can be
replaced with a Universal Energetic Actuator (UEA); however, there is no strike button provided on the UEA to
permit mechanical manual activation of the containers as described above. Electric manual activation must be
used to manually activate the container. Activation of the Primary Nitrogen Actuator using the UEA is not FM
approved as it does not provide a true mechanical means of activating the system.

See Section 4.8 for pilot actuation line installation.

Doc. P/N 06-431 PAGE /39
Rev. 10 / March, 2020




3.10.6. Multiple Containers with Primary and Secondary Actuators

This actuation method utilizes a Primary Nitrogen Actuator and one or more Secondary Nitrogen Actuators to release
up to six suppression containers protecting a common hazard. With this method, the containers are not required to be
located in close proximity to each other. They can be located strategically throughout the hazard (modular system)
and are connected together via a pilot line for actuation. The UVO connected to the Primary Nitrogen Actuator is
electrically actuated by the releasing panel. The secondary containers are equipped with Impulse Valve Pneumatic
Operators (IVPO) that allow the containers to be pneumatically activated by the discharge pressure supplied by the
secondary nitrogen actuator through the pilot line.

With this method, manual activation of the suppression containers can be accomplished either electrically or
mechanically. Electric manual activation is accomplished by the activation of a manual release switch connected to the
releasing panel. Mechanical manual activation is accomplished by striking the red button on the UVO connected to the
Primary Nitrogen Actuator Assembly. This method of activating the container does not require an electric power
source. Where mechanical manual activation of the system is possible, NFPA 2001 requires that a discharge pressure
switch must be installed to provide an indication to the releasing panel that the system has been manually activated.
Connect the discharge pressure switch to a “Manual Release” input on the releasing panel.

NOTE: This actuation method is commonly used for system actuation in hazardous locations; however, the discharge
pressure switch cannot be installed in the hazardous location.

Manual Release

Pilot Line

Button - P i
. it Pilot Vent Hose neumatic
Releasing Panel Relay
N Valve
Release Circuit
uvo Pilot Line Pilot Line Pilot Line
Hose SST Tubing Hose
Primary Secondary
~=— Nitrogen --—— Nitrogen
Actuator Actuator
Pilot Line
SST Tubing
Pilot

Releasing Panel
Manual Release — — — —

Input
Pilot Line Pilot Line
SST Tubing | SST Tubing
Pressure Pilot Line
Switch Hose
Pilot Line
Secondary Secondary Container

Maximum Six Containers Connected to Primary and Secondary Nitrogen Actuators

Pilot Line Limitations:

1) Maximum 150 ft. (45 m) between Primary Nitrogen Actuator and Secondary Nitrogen Actuator.
2) Minimum 100 ft. (30.5 m) between Secondary Nitrogen Actuator and first IVPO.

3) Maximum 300 ft. (91.5 m) between Secondary Nitrogen Actuator and last IVPO.

4) Maximum 160 ft. (48.8 m) between first and last IVPO.

5) Maximum six IVPOs activated by secondary nitrogen actuator.

6) Tubing (supplied by others) shall be % in. x 0.035 in. wall stainless steel.

7) Pilot line hoses supplied by Fike.
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NOTE: The UVO shown in the diagram that is connected to the Primary Nitrogen Actuator Assembly can be replaced
with a Universal Energetic Actuator (UEA); however, there is no strike button provided on the UEA to permit
mechanical manual activation of the containers as described above. Electric manual activation must be used to
manually activate the container. Activation of the Primary Nitrogen Actuator using the UEA is not FM
approved as it does not provide a true mechanical means of activating the system.

See Section 4.8 for pilot line installation.

3.11. Select Container Size and Fill Range

The selection of containers is generally determined by the total amount of agent required versus the approved fill
ranges for the various container sizes. Additional factors such as the System Design Concept, container storage
location, and flow calculation limitations may impact container selection.

To estimate the number of containers required, divide the Final Design Quantity required for each protected hazard by
the actual container capacity listed in the Container Size and Fill Range table below. The container size(s) selected
must be equal to or greater than the weight of the total agent quantity required. Containers are filled to the nearest
pound (kilogram).

CONTAINER SIZE AND FILL RANGE

Minimum Maximum . Approx.
. Fill . Valve
Size Part Fill Range Fill Range Mounting : Tare
Increments o Size .
Ib. (L) Number 25 lbs/ft3 56 Ibs/ft? Ibs. (ke) Position i ] Weight
(400 kg/m?) (897 kg/m?) e L Ibs. (kg)
5(2) 70-272 4(2.0) N/A Upright (Valve Up) 1(25) 11 (5.0)
10 (4) 70-273 4(2.0) 8 (3.5) 1(0.5) Upright (Valve Up) 1(25) 15 (6.8)
20 (8.5) 70-263 8 (3.5) 16 (7.5) 1(0.5) Upright or Horizontal | 1 (25) 21 (10.0)
35 (15) 70-264 14 (6.5) 30 (13.5) 1(0.5) Upright or Horizontal | 1 (25) 31 (14.0)
60 (27) 70-265 25 (11.5) 54 (24.5) 1(0.5) Upright or Horizontal | 1 (25) 52 (24.0)
100 (44) 70-266 39 (18.0) 87 (39.0) 1(0.5) Upright (Valve Up) 1(25) 77 (35.0)
150 (68) 70-267 54 (24.5) 120 (54.0) 1(0.5) Upright or Inverted 3 (80) 118 (68.0)
215 (87) 70-268 78 (35.5) 173 (78.5) 1(0.5) Upright (Valve Up) 3 (80) 155 (70.0)
375(153) | 70-269 136 (61.5) 302 (137.0) 1(0.5) Upright (Valve Up) 3(80) | 225(102.0)
650 (267) | 70-270 236 (107.0) 528 (239.5) 1(0.5) Upright (Valve Up) 3(80) | 385(175.0)
1000 (423) | 70-271 374 (169.5) 836 (379.5) 1(0.5) Upright (Valve Up) 3(80) | 550 (249.0)

NOTE: 5 — 100 Ib. containers can be used for Pre-engineered systems. 5 and 10 Ib. containers can be used for Pre-engineered systems only. See

Appendix B.

3.12. Consider Container Manifold Options

For systems that require more agent than a single container can provide, multiple containers can be connected
together via a common manifold arrangement to provide the required agent quantity to the protected hazard. Main
and reserve supplies of agent are also connected together in this manner.

Manifolds are assembled using a combination of grooved pipe and fittings, or threaded pipe and fittings that meet the
pressure requirements of NFPA 2001. When containers are manifolded together, every container must be the same
size and fill weight in accordance with NFPA 2001.

See Section 4.3.4 for manifold configuration options.

Doc. P/N 06-431 PAGE/ 41

Rev. 10 / March, 2020



3.13. Evaluate Selector Valve Option

To reduce the total amount of agent required for protection of multiple hazards of similar or like volumes, the
designer may want to consider using a selector valve system. The selector valve system utilizes a common agent
supply that is sized to protect the largest hazard volume the suppression system serves. A dedicated piping network is
connected to each selector valve to direct the agent flow to each individual hazard area. When the system activates,
the appropriate selector valve will open to allow the agent flow to the affected hazard.

Activation of individual selector valves is accomplished using the discharge pressure provided by a Nitrogen Actuator
Assembly through a stainless steel pilot line connection. See diagrams below.

From

Container(s)

Flow to
Hazard "A"
Discharge 1
Piping N
Grooved

"

Coupling

Selector——»—|

Valve

From

Container(s)*—E@/:

Flow to
Hazard "A" Hazard "B"
Primary
Nitrogen Pressure
Actuator Actuation Vent
Hose

ek
L

Selector

Valve

Actuator

Selector Valve Activation using Primary Nitrogen Actuator Assembly

UVO or UEA
Completer Kit

Hazard "B"
Primary
Nitrogen
Actuator

Flow to
Hazard "A" )
Discharge Pneumatic
Pipi Relay
Ping Completer Kit
Grooved o
Coupling T D
Selector——m= %

Valve

Flow to
Hazard "B"

B J=Ss(e

T
Hazard "A"
Secondary

Nitrogen
Actuator

Hazard "A"
Pilot Line Primary
SST Tubing  pilot Line Nitrogen
Pressure SST Tubing Actuator
Vent UVO or UEA
Completer Kit
o Hazard "A"
Secondary Hazard "B"
Nitrogen Primary
Actuator Nitrogen
Actuation Actuator
Hose

Selector Valve Activation using Primary and Secondary Nitrogen Actuator Assemblies

CAUTION: Selector valve systems can only be used to protect one hazard at a time and will not be effective if two or more

hazards are involved in a fire simultaneously.

CAUTION: When using selector valves to protect hazards with similar volumes, it is extremely important that the system
designer evaluate the final design concentration that will be reached in each hazard area served by the selector

valve system to determine the impact on exposure limitations. See Section 3.21.
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3.14.

Determine Container Locations

The location of the agent container(s) must be based on the following considerations:

1)

2)

3)

4)

5)

6)

Container(s) must be installed in area that is capable of maintaining an ambient temperature of 32 — 120°F (0
— 49°C). At temperatures outside this range, the system may not supply the desired quantity of agent or may
accidentally discharge due to over-pressure. The ECARO-25 flow calculation program predictions are based
on a container storage temperature range of 60 — 80°F (16 — 27°C).

NOTE: Pre-Engineered system have been pre-tested and verified for the full operating range of 32 to 130°F
(0 to 54°C).

The gross weight of the container must be considered when selecting the container location. The floor must
be able to support the total weight of the container(s) as they are moved into position. Excessive floor
loading may require relocating the container(s) to a more suitable location. See Section 4.1 for more
information regarding floor loading.

Container(s) should be located as close as possible to or within the hazard(s) that they protect in order to
reduce the length of the distribution piping. For large systems, it may be necessary to sub-divide the piping
network into small configurations with separate containers.

Container(s) should be located in a clean, dry, and relatively vibration free area. Avoid aisle ways and other
high traffic areas where physical damage or tampering is more likely.

Container(s) should not be located where they would be subject to physical damage, exposure to corrosive
chemicals, or harsh weather conditions. Container(s) should not be located where they could potentially be
splashed or submerged with any liquid.

Container(s) should be located where they can be easily accessed for maintenance and service.
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3.15. Determine Nozzle Quantity and Placement

Nozzle quantity and placement within each hazard being protected will be determined by many factors, such as size
and configuration of the hazard area, height of the ceiling, flow rates through the nozzles, nozzle area coverage, etc.
At a minimum, at least one nozzle shall be provided for each hazard area.

All nozzles used on the ECARO-25 system are required to discharge the agent into the protected hazard within 6 to 10
seconds; therefore, the number of nozzles provided for any area must be capable of delivering the flow rate required
to meet this timing criteria.

Each size nozzle is capable of delivering a defined flow rate. To estimate the minimum number and size of nozzles
required for each area, divide the total quantity of agent required for the protected hazard by 10 seconds to
determine the hazards total flow rate; then, see the Nozzle Flow Rate table below to select the nozzle(s) size best
suited to provide the required flow rate. More than one nozzle may be required for each protected hazard.

If the flow rate approaches the top end of the allowable flow rate for a given size pipe, it may be in the designer’s best
interest to increase the pipe size.

NOZZLE FLOW RATES
. . . Minimum Design Flow Rate | Maximum Design Flow Rate
Nominal Pipe Size o .

In. NPT (mm) (System Limitation) (Estimate Only)
: Ibs./sec (kg/sec) Ibs./sec (kg/sec)
3/8 (10) 0.75 (0.34) 1.88 (0.85)
1/2 (15) 1.29 (0.59) 3.23 (1.46)
3/4 (20) 2.43 (1.10) 6.08 (2.75)

1(25) 4.12 (1.87) 10.30 (4.68)
1% (32) 7.40 (3.36) 18.50 (8.40)
1% (40) 10.25 (4.65) 25.63 (11.63)

2 (50) 13.00 (5.90) 33.00 (14.97)

NOTE: The values listed in the table are provided for estimation purposes only. The final system design MUST be
verified using the Fike ECARO-25 Flow Calculation Program.

NOTE: A maximum nozzle flow rate of 17 Ibs./sec. (7.7 kg/sec.) is recommended for all areas with false ceilings or
delicate operations where a higher flow rate may dislodge objects or affect a process.

NOTE: The data listed in the Nozzle Flow Rates table above shall not be used when designing a Pre-Engineered
system. The flow rates have already been pre-determined (established) and are reflected in the design
limitations.
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3.15.1. Evaluate Nozzle Area Coverage

When determining the required quantity of nozzles for each protected hazard, the designer must consider the area
coverage limitations of each nozzle. Each nozzle type (180° or 360°) has been UL Listed and FM Approved for the
maximum area coverage limitations listed below.

The maximum area coverage is expressed as a radius (“R”) of coverage along the discharge axis for both nozzle types.
Nozzle area coverage values are the same for Pre-Engineered and Engineered nozzles.

Nozzle Size — 3/8” (10 mm) Nozzle Size — 1/2” —2” (15 — 50 mm)
Nozzle | Radius’R Ceiling Height Range | Nozzle Radius R Ceiling Height Range
Type Dimension Ft. (m) Type Dimension Ft. (m)
Ft. (m) Ft. (m) S
180° 22.75 (6.93) 1to 16 (0.30 to 4.90) 180° 45.67 (13.92) 1to 16 (0.30to 4.90)
360° 14.50 (4.5) 1to 16 (0.30 to 4.90) 360° 29.67 (9.04) 1to 16 (0.30to 4.90)
Maximum Distance L el S0 Ll Note
Ft. (m) Ft. (m)
Below Ceiling 1(0.30) 1(0.30) Maximum distance above highest point of protection
Away from Sidewall 1(0.30) when stacking nozzles.
—@—
R 40'- 0” < —
(12.19 m) l
“R!!
44- 0" > < 44- 0" )
(13.41 m) (13.41 m)
Nozzle Area Coverage
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Nozzle Placement Recommendations

Nozzles must be located at the top of the hazard area, aimed up or down. Nozzle located in a subfloor can also be

aimed upward or downward.

360° Nozzle(s) should be located on or near the centerline of
the protected area, discharging toward the perimeter of the
area being protected. Nozzle coverage patterns need to
overlap to adequately cover the area without any “blind
spots” due to nozzle locations.

180° Nozzle(s) should be located along the perimeter of the
protected area, discharging toward the opposite side. Nozzle
coverage patterns need to overlap to adequately cover the
area without any “blind spots” due to nozzle locations.

180° Nozzle(s) in a back-to-back application should be located
on or near the centerline of the protected area, discharging
toward the perimeter of the area being protected. Maximum
distance between nozzles is 1 foot (0.30 meter). Nozzle
coverage patterns need to overlap to adequately cover the
area without any “blind spots” due to nozzle locations.

NOTE: The use of 180° nozzles in a back-to-back configuration
is UL Listed but not FM Approved.

e
./’
_¢_.’
T
1ft. (0.30 m\
.\‘

180° Nozzle Placement
(Back-to-Back)
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3.15.2.

Evaluate Nozzle Quantity Based on Enclosure Ceiling Height

When determining the required quantity of nozzles for each protected hazard, the designer must consider the ceiling

height limitations for the nozzles. Each nozzle type (180° or 360°) has been UL Listed and FM Approved for enclosures

with a ceiling height of 16 feet (4.9 meters). Ceiling heights greater than 16 feet (4.9 meters) to 32 feet (9.75 meters)

require nozzles to be placed at multiple levels (elevations) in segments no greater than 16 feet (4.9 meters) in

elevation. See 3.15.3 for maximum elevation differences between pipe runs.

3.15.3.

30 ft. max.
(9.1 m max.)

v

3T

30 ft. max.
(9.1 m max.)

&

Example 2:
Systems with a multiple level of

nozzle(s) above container outlet 3

Example 1:
Systems with a single level of

1 ft. max.

- (0.3 m max.)
Ceiling
& 16 ft. max.

(4.9 m max.)
| vy
._f

i 1 ft. max.
(0.3 m max.)

16 ft. max.
(4.9 m max.)

l

Nozzle Levels for Enclosure Greater than 16 ft. (4.9 m)

Evaluate Elevation Differences between Pipe Runs

nozzle(s) above container outlet

30 ft. max.

(9.1 m max.)

g\ 30 ft. max.
(9.1 m max.)

Example 3:
Systems with a

single level of
nozzle(s) below
container outlet

Example 4:
Systems with

levels of nozzle(s)
above and below
container outlet

NOTE: These limitations only apply to systems where multiple hazards are protected by a single piping network.
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3.15.4. Evaluate Nozzle Discharge Obstructions

When solid obstructions, such as walls, partitions, equipment racks, and tall equipment, interfere with the nozzle
discharge path they should be treated as separate areas. All nozzles should be located in a manner that will provide a
clear discharge path that reaches all of the outer extremes for the protected space.

Files, Storage
Top of Racks,
Obstruction Computers,
must be below etc.
bottom of
Nozzle.
Side View
_ A

Beam, Ductwork,
Cable Tray, etc.

Nozzle Orifices | %
must be below [

1ft. (0.30 m)
Maximum from

Obstruction.

Ceiling to Nozzle

Side View
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3.16. Determine Piping Layout

Using a plan view drawing of the protected areas, locate each nozzle(s) and container(s). Connect the nozzles with
piping adhering to the following piping guidelines. This step is not applicable to Pre-engineered systems. Refer to
Appendix B for Pre-engineered piping system design limitations.

3.16.1. Evaluate Tee Split Ratios

Engineered ECARO-25 systems have been tested to define the maximum degree of imbalance that can be predicted at
piping tee splits. This value is expressed in terms of a split ratio of one outlet branch versus the other as illustrated
below.

TEE CONFIGURATION — BULLHEAD

Definition: Where the two-outlet branches change direction from the incoming piping inlet.

50% 75%

ouT~ ouTt
Ya  \Va
W W

Q 3 ‘ 0\50% @ O 5%
100% 100%-

ouTt out
IN IN

TEE CONFIGURATION - SIDE-THRU

Definition: Where one outlet branch changes direction from the inlet and the other continues straight through in the
same direction as the inlet.

10% " 35%
ouT~ 0% OUT~ 65%
N~ _~OUT ~/ _~sour
< //3/ i e /\
P @@
100% 3”/ 100% 6/
IN IN
Correct T-Split Ratios
90% o A% out
OUT~ = /3/ ouTN N
F ™ ﬁ/ > &
1 ’ S P
N ~
///g// 7 \
S
~ / /// ~
100% 1(;:3%
IN
Incorrect T-Split Ratios
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3.16.2.

Evaluate Tee Orientation

Tee orientation plays an important characteristic in maintaining the consistency of the flow split percentages at tees;
therefore, a simple rule must be observed concerning the orientation of tees. Every outlet of every tee must be
orientated in the horizontal plane.

IN
Correct Tee Orientation
ouT ouT
ouT
IN
ouT IN
ouT out IN
ou IN ou
IN ouT ouT

Incorrect Tee Orientation
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3.17. Estimate Pipe Sizes

The ECARO-25 flow calculation program will estimate pipe sizes automatically; therefore, this step is optional.
However, the designer may wish to use the following pipe size estimation chart to estimate the nozzle pipe sizes for
quotation purposes. This step is not applicable to Pre-engineered systems. Refer to Appendix B for Pre-engineered
piping system design limitations.

Pipe size estimations are based on the design flow rate for each pipe section. To determine the flow rate of a pipe
section, divide the amount of agent flowing through the pipe section by the discharge time (10 seconds).

Pipe Size Minimulr: Design Flow Rate | Maximum Design Flow Rate
In. NPT (mm) S (.kg/.sec). Ibs/sef ke
(System Limitation) (Estimate)
3/8(10) 0.75 (0.34) 1.88(0.85)
% (15) 1.29 (0.59) 3.23 (1.46)
% (20) 2.43 (1.10) 6.08 (2.75)
1(25) 4.12 (1.87) 10.30 (4.68)
1% (32) 7.40 (3.36) 18.50 (8.40)
1% (40) 10.25 (4.65) 25.63 (11.63)
2 (50) 13.00 (5.90) 33.00(14.97)
2 % (65) 17.26 (7.83) 43.15 (19.58)
3 (80) 39.00 (17.70) 97.50 (44.25)
4 (100) 68.00 (30.80) 170.00 (77.00)
6 (150) 156.00 (70.70) 390.00 (176.75)

Pipe Size estimations are based on Schedule 40 pipe.

Generally, the size selection should be based on the smallest pipe size that will handle the design flow rate for the
branch lines supplying the discharge nozzles and the next to smallest for trunk lines. If the flow rate approaches the
top end of the allowable flow rate for a given pipe size, it may be necessary to increase the pipe size.

WARNING: DO NOT install the piping system based on the pipe size estimates from the chart above. The pipe system

design must be verified using the ECARO-25 Flow Calculation program prior to installing the system.
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3.18. Apply Tee Design Factor

When a single agent supply is being used to protect multiple hazards, a tee design factor is applied when more than
four tees are used. This step is not applicable to Pre-Engineered systems. Refer to Appendix B. The tee design factor is
meant to compensate for the uncertainty in the quantity of agent flowing through a pipe as the agent passes through
an increasing number of tees. The design factor tee count shall be determined for each hazard the system protects,
using the following guidelines:

1) Starting from the point where the piping enters the hazard that is located farthest (hydraulically) from the
agent container(s), count the number of tees in the direct flow path as it returns to the agent container(s). Do
not include tees that are used in the manifold (if applicable). If you are not sure which hazard is farther away,
count the tees in the flow path from each hazard and use the highest number.

2) Any tee within the hazard that supplies agent to another hazard shall be included in the tee count for the
hazard.

3) After determining the tee count, see the chart below to determine the Tee Design Factor.

4) Apply the Tee Design Factor to the Agent Quantity calculations by multiplying the Tee Design Factor by the
amount of agent previously determined in the volumetric calculations.

Design Factors for Piping Tees
Tee Count | Design Factor | Tee Count | Design Factor
0-4 0.00 12 0.07
5 0.01 13 0.08
6 0.02 14 0.09
7 0.03 15 0.09
8 0.04 16 0.10
9 0.05 17 0.11
10 0.06 18 0.11
11 0.07 19 0.12

EXAMPLE:

This example shows a multi-hazard area arrangement. Starting at the point where the piping enters the hazard
farthest away, count the number of tees leading back to the agent container. With a tee count of five (5), an additional
1% (0.01) of agent is required. Therefore, the base quantity of agent is multiplied by 1.01 (1%) to determine the
adjusted quantity of agent required

._I_.
R ) S .

| Hazard Start Here Hazard
| o—l—o / ®
I #1

#4 #

Hazard
#3
#2

r
I Hazard
I
I
|

P

NOTE: Fike recommends increasing the design concentration to 8.9% for Class A or 9.2% for Class C when
protecting multiple hazards w/ single agent supply. This will satisfy the tee design factor requirement.
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3.19. Determine the Final Design Quantity Required

Add the agent quantities required for all areas together to determine the Final Design Quantity required for the entire
system adjusted to account for design factors and pressure adjustments.

3.20.

Determine Design Concentration at Maximum Temperature

This step is necessary to properly evaluate the exposure and egress time limitations discussed in Section 3.5 in order
to avoid over-concentrating the area due to the additional agent being supplied to the area and the increased volume
of agent caused by increased temperature. To determine the expected agent concentration at Maximum Ambient

Temperature, the following formula must be used:

Where: = Agent Weight in lbs. (kg)
= Hazard Volume / ft3 (m3)
= Design Concentration, % by volume
= Specific Vapor in ft3/Ib (m3/kg)
See Flooding Factor Table on page 31 to determine the “S” value

NOTE: It is important to verify that the worst case design concentration will not exceed the limits for fire
suppression on the low end and life safety on the high end.

NOTE: The ECARO-25 flow calculation program will automatically calculate the design concentration at the
maximum ambient temperature entered.

3.21. Evaluate Exposure Limitations

Unnecessary exposure to ECARO-25 at and below the no observable adverse effects level (NOAEL) and decomposition
products produced by the fire shall be avoided. The following provisions shall apply:

1.

When ECARO-25 is used in a “Normally Occupied” enclosure or space, a maximum design concentration of
11.5% is allowed.

Maximum human exposure time shall not exceed 5 minutes for ECARO-25 systems utilized in any occupiable
enclosure or space.

Design concentrations greater than 11.5% can only be used in enclosures or spaces that are not normally
occupied.

ECARO-25 systems protecting occupiable enclosures or spaces where the clean agent design concentration
exceeds 11.5%, shall include the following:

A. Supervised system lockout valves
B. Pneumatic pre-discharge alarms
C. Pneumatic time delays

D. Warning signs

Doc. P/N 06-431 PAGE /53
Rev. 10 / March, 2020




3.22. Perform Flow Calculations

With the information developed in previous sections, run the ECARO-25 Flow Calculation program to determine the
final pipe sizes and nozzle orifices. This step is not applicable to Pre-Engineered systems. Refer to Appendix B. The
ECARO-25 Flow Calculation program will flag most errors and prevent a completed flow calculation until all errors
have been corrected. The following are common errors generated by the flow calculation program.

3.22.1. Percent Agent in Pipe

Fike ECARO-25 containers are pressurized with nitrogen to expel the extinguishing agent through the piping network
and into the protected space; therefore, the total agent weight (liquid) that may reside in the piping network during
discharge is limited to 51% maximum. This is to ensure that enough pressure is available in the pipe network to deliver
the agent to the protected space within the maximum discharge time of 10 seconds.

This error indicates that the piping network is too large and that the piping network must be decreased by reducing
pipe sizes, reducing pipe lengths, or a combination of both to correct this error. The Flow Calculation Program will
indicate the following error message “Percent of Agent Greater Than 51%”.

3.22.2. Location of First Tee

Some piping configurations can present timing problems for the flow calculation program due to the degree of
hydraulic imbalance created due to the location of the first tee. For example, a system that splits and supplies agent
for the room nozzles and underfloor nozzles is unbalanced because of the difference in pipe size and agent quantities.
Therefore, the flow calculation program must try to manipulate the nozzle orifice hole diameters in an attempt to
satisfy all of the timing requirements for the system. When the timing criteria cannot be met, the location of the first
tee becomes critical.

The first tee of the piping system must be located a minimum distance which will allow for a 4% pressure drop from
the outlet of the container to the first tee.

3.22.3. Liquid Arrival Time

The time necessary for liquid agent to arrive at each nozzle must be within 1 second of each other, as shown in the
example below.

2.0 seconds

2.5 seconds

3.0 seconds

In the example above, if liquid agent takes 2 seconds to arrive at the first nozzle (the closest nozzle to the container)
after system discharge, liquid agent must arrive at the remaining nozzles within 1 second (3 seconds maximum after
system discharge).
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3.22.4. Liquid Runout Time

The time necessary for liquid agent to discharge (runout) at each nozzle must be within 2.1 seconds of each other, as
shown in the example below.

7.0 seconds

7.9 seconds

9.1 seconds

In the example above, if liquid runout time for the first nozzle (the closest nozzle to the container) takes 7 seconds
after system discharge, the liquid runout time for the remaining nozzles must not exceed 9.1 second.

3.22.5. Noazzle Orifice Area Limitations (180° and 360°)

Minimum Orifice Area Maximum Orifice Area Minimum Pressure

20% — Pipe cross sectional area 80% — Pipe cross sectional area 95 psia / 80.3 psig (6.6 bar)

3.23. Verify System Performance

Once the flow calculation has been completed, it is important that the designer review all results to verify system
performance. The designer must review the “System Acceptance” report generated by the flow calculation program to
verify that the minimum design concentrations have been achieved in all hazard enclosures.

Refer to Appendix A for Engineered System design example.

3.24. Evaluate Selector Valve Pipe Design

On a selector valve system, only one selector valve will activate at a time to direct the agent to flow to the protected
hazard it serves. The remaining valves will remain closed. This creates a situation where a considerable quantity of
agent can become entrapped in the discharge piping leading up to the closed selector valves.

To account for this loss of agent flow, the layout of the piping network supplying the selector valves must be evaluated
to verify that the piping network will not allow more than 10% of the supplied agent quantity to become trapped in
the piping, regardless of which selector valve activates.

Use the following steps to perform the evaluation.

Step 1. Perform flow calculations for each hazard to determine the required pipe sizes and schedule for the pipe
network.

Step 2. Using the determined pipe size and schedule from the flow calculations, refer to the table on the following
page to determine the multiplier that must be used to calculate the maximum allowable length of pipe in
feet for each pipe size and schedule.
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Step 3. Multiply the total agent quantity required by the hazard by

o ] . Selector Valve Multipliers
the chosen multiplier to determine the maximum length of Ploe Si o
ipe Size ipe
pipe allowed so as not exceed the 10% limitation. 2 4 Multiplier
In. (mm) Schedule
Step 4. Evaluate the piping network to determine which selector 40 0.638408
valve (if activated) would cause the greatest amount of agent 1/2(15) 30 0.828503
to become entrapped in the pipe network. This is done by 40 0.363768
totaling the length of each pipe section where the agent will 3/4 (20) 80 0.448613
be entrapped with no flow. If in doubt as to which selector 40 0.224455
valve presents the worst case scenario, evaluate each 1(25) 80 0.269684
selector valve individually. 20 0.129694
11/4(32) '
Step 5. Compare the allowable pipe length determined in Step 3 80 0.151223
against the designed pipe network that serves the selector 11/2 (40) 40 0.095286
valves. As long as the quantity of pipe that allows the 80 0.109773
entrapment of agent does not exceed the value calculated in 5 (50 40 0.057809
Step 3, the piping network is acceptable. If exceeded, the (50) 80 0.065694
piping network must be modified. 40 0.040517
21/2 (65)
Refer to Appendix D for example. 80 0.045770
40 0.026240
3(80)
80 0.029369

3.25. Equivalent Length Values

The following table lists the equivalent length values used by the ECARO-25 Flow Calculation program for various pipe
fittings. Values are based on Schedule 40 pipe.

Pipe Size Union 45° Elbow 90° Elbow Thru Tee Side Tee Check Valve
In. NPT (mm) Ft. (m) Ft. (m) Ft. (m) Ft. (m) Ft. (m) Ft. (m)
3/8 (10) 0.3 (0.09) 0.6 (0.18) 1.3 (0.40) 0.8 (0.24) 2.7 (0.82) -
1/2 (15) 0.4 (0.12) 0.8 (0.24) 1.7 (0.52) 1.0 (0.30) 3.4 (1.04) -
3/4 (20) 0.5 (0.15) 1.0 (0.30) 2.2 (0.67) 1.4 (0.43) 4.5 (1.37) -
1(25) 0.6 (0.18) 1.3 (0.40) 2.8 (0.85) 1.8 (0.55) 5.7 (1.74) 2.0(0.61)
1-1/4 (32) 0.8 (0.24) 1.7 (0.52) 3.7 (1.13) 2.3(0.70) 7.5(2.29) -
1-1/2 (40) 0.9 (0.27) 2.0 (0.61) 4.3(1.31) 2.7 (0.82) 8.7 (2.65) -
2 (50) 1.2 (0.37) 2.6 (0.79) 5.5 (1.68) 3.5 (1.07) 11.2 (3.41) 4.0 (1.22)
2-1/2 (65) 1.4 (0.43) 3.1(0.94) 6.6 (2.01) 4.1(1.25) 13.4 (4.08) -
3 (80) 1.8 (0.55) 3.8(1.16) 8.2 (2.50) 5.1 (1.55) 16.6 (5.06) 4.0 (1.22)
4 (100) 2.4 (0.73) 5.0 (1.52) 10.7 (3.26) 6.7 (2.04) 21.8 (6.64) -
6 (150) 3.5(1.07) 7.6 (2.32) 16.2 (4.94) 10.1 (3.08) 32.8(10.0) -

The following table lists equivalent length values for the ECARO-25 container Impulse valves.

. . . 3in. (80 mm)
| Ise Valve S lin. (25 3in. (80
mpulse Valve Size in. (25 mm) in. (80 mm) Inverted 150i
Equivalent Length 6.03 ft. (1.84 m) 30.90 ft. (9.42 m) 35.93 ft. (10.95 m)
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4. INSTALLATION

The system installation shall be performed by an Authorized Fike Distributor in accordance with the requirements of
this manual and all appropriate codes and standards adopted by the Authorities Having Jurisdiction (AHJ).

Specific installation drawings must be prepared for the hazard area in accordance with the system design as calculated
by the Fike ECARO-25 System Flow Calculation Program. System installation shall closely follow the drawings to ensure
the system meets its design criteria. The piping network is designed to obtain correct discharge time, nozzle pressures,
agent quantity and various other design considerations. If for any reason, the pipe network requires modifications, the
system must be recalculated before proceeding with installation.

4.1. Agent Storage Container Floor Loading

Floor loading must be considered when installing the agent storage containers. The floor must be able to support the
total weight of the Fike container(s) as they are moved into position and set in their final mounting place. Where the
container is to be mounted onto a raised floor, it is extremely important that the raised floor manufacturer be
consulted for floor loading limitations. Fike cannot assume responsibility for determining the suitability of a particular
raised floor system to support the suppression container(s); however, the following guidelines provide information to
help determine installation requirements:

e  When clean agent containers are located on a raised floor, floor integrity must be considered to determine if

the type of tile and vertical floor support can handle the increased load. If necessary, additional floor
supports can be added.

e To help distribute the container weight over a greater area, a %4” thick steel plate sized to span multiple floor
supports can be placed under the container(s). If the container spans multiple floor tiles, add additional floor
supports in the area where the container(s) are installed. Minimum of four floor supports, one at each corner
of floor tile, must be used. Excessive floor loading may require relocating the container(s) to a more suitable
location. See the floor loading information table below for container floor loading information.

Floor Loading/Area By Container Size

Cont.ainer Tot.al Container Container Floor Containe.r Floor C::::a&;r;:::r Li(::ii:'s:;:l’;re
Size Weight (Note 1) Area Loading (Note 2) (Note 3)

Ib. (L) Ibs. kg ft? m? Ibs/ft> | kg/m? ft? m? Ibs/ft> | kg/m?3
1000 (423) 1371 623 3.14 0.29 437 2148 4.0 0.36 348 1759
650 (267) 901 409 3.14 0.29 287 1410 4.0 0.36 231 1164
375 (153) 515 234 2.18 0.20 236 1170 4.0 0.36 134 678

215 (88) 319 145 2.18 0.20 146 725 4.0 0.36 85 431
150 (61) 238 109 2.18 0.20 109 545 4.0 0.36 65 331
100 (44) 164 74 0.63 0.06 260 1233 4.0 0.36 47 234
60 (27) 107 49 0.63 0.06 170 817 4.0 0.36 32 164
35 (15) 63 29 0.27 0.03 233 967 4.0 0.36 21 109
20 (8.5) 38 18 0.27 0.03 141 600 4.0 0.36 15 78

10 (4) 23 11 0.10 0.009 230 1222 4.0 0.36 11 59

5(2) 15 7 0.10 0.009 150 778 4.0 0.36 9 48
NOTES:

1) Total container weight is based on container tare weight + maximum fill weight.
2)  Platesize = %" x 2 ft. x 2 ft. plate (6.4 mm x 0.6 mm x 0.6 mm).
3)  Total container weight + 22.5 Ibs. (10.2 kg) for plate used to calculate container w/ plate floor loading.
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4.2.

Installing Agent Storage Containers

Fike containers are supplied with a mounting bracket that must be securely mounted to a solid, load-bearing surface
that will support the container load. Anchoring into plaster, sheetrock wall or any other facing material is NOT
acceptable. As an option, some brackets may be welded into place. Some installations may require additional
mounting support not supplied by Fike.

Before mounting the container, check the container label to verify the container part number against the system
installation drawings to make sure that the correct container is being installed.

4.2.1.

Step 1.

Mounting Detail for 5, 10, 20 and 35 Ib. (2, 4, 8.5 and 15 L) Containers

Secure the container mounting bracket to the wall or floor using suitable hardware (not supplied).

Mounting Note: The 5 and 10 Ib. (2 and 4 L) containers must be mounted in the vertical (valve up) position.
Mounting in the horizontal position will result in an incomplete discharge. The 20 and 35 Ib. (8.5 and 15 L)
containers can be mounted in the vertical (valve-up) position or horizontal position.

Step 2.

Step 3.

Step 4.

Step 5.

Install the container into the mounting bracket making sure that the container foot-ring is resting on the
bracket seat.

Position the container within the mounting bracket so the pressure gauge and actuator port are easily visible
and accessible.

If installing the container horizontally, verify that the valve’s pressure gauge is facing up. Failure to comply
with this requirement will result in an incomplete discharge.

Insert the top and bottom container U-bolts through the holes provided in the mounting bracket and secure
with the washers and nuts provided.

CONTAINER SIZE
DIMENSION | 51b. (2L) 101b.(4L) | 201Ib.(8.5L) | 351b.(15L)
in. (mm) in. (mm) in. (mm) in. (mm)

A 12.30(313.0) | 12.30 (313.0) | 16.25 (413.0) | 16.25 (413.0)
B 4.00 (102.0) | 4.00(102.0) | 6.88 (174.6) | 6.88 (174.6)
c 5.72(145.0) | 5.72(145.0) | 7.50(190.5) | 7.50 (190.5)
D 1.38 (35.0) 1.38 (35.0) 2.00 (50.8) 2.00 (50.8)
E 4.00 (102.0) | 4.00(102.0) | 6.50(165.0) | 6.50 (165.0)
F 1.00 (25.4) 1.00 (25.4) 1.00 (25.4) 1.00 (25.4)
G 2.50 (63.5) 2.50 (63.5) 2.97 (75.4) 2.97 (75.4)
H 8.00 (203.2) | 8.00(203.2) | 9.70(246.0) | 9.70 (246.0)
I 1.78 (45.2) 1.78 (45.2) 3.60 (91.3) 3.60 (91.3)
J 5.00 (127.0) | 5.00(127.0) | 7.50(190.5) | 7.50 (190.5)
K 3.00 (76.2) 3.00(76.2) | 5.00(127.0) | 5.00(127.0)
L N/A N/A 2.27 (57.7) 2.27 (57.7)

All dimensions are approximate.
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4.2.2.

G
AL bl
q Naine Y\ ?
2 @U-BOLT .375 (9.5 mm) @
(TYP. 2 PLCS.) —MOUNTING HOLES
NUT AND (TYP. 4 PLCS.)
A WASHER (4 PLCS.)
.375(9.5mm) @
/—U-BOLT HOLES
(TYP. 4 PLCS.)
o] — &l & & ”\/
T Y
.- g
L
M i
SIDE VIEW
_7K4_
" _ J
FRONT VIEW
U-BOLT
(TYP. 2 PLCS.) ==
5,10, 20, 35 LB. F— =
‘L(z, 4,8.5,15L) ‘ \
CONTAINER [ I
— | i I
| MOUNTING
! BRACKET D’ el ™
e = i
i E.
. 4.‘/ c |

BOTTOM VIEW
SIDE VIEW

Mounting Detail for 60 Ib. (27 L) Container

Step 1. Secure the container mounting bracket (supplied with container) to the wall or floor using suitable hardware
(not supplied).
Mounting Note: The container can be mounted in the vertical (valve-up) position or horizontal position.
When mounting the container in the horizontal position (wall or Subfloor), the container valve pressure
gauge must point up. Failure to comply with this requirement will result in incomplete discharge.

Step 2. Install the container into the mounting bracket making sure that the container foot-ring is resting on the
bracket seat.

Step 3.  Position the container within the mounting bracket so the pressure gauge and actuator port are easily visible
and accessible.

Step 4. If installing the container horizontally, verify that the valve’s pressure gauge is facing up. Failure to comply
with this requirement will result in an incomplete discharge.

Step 5. Insert the top and bottom container U-bolts through the holes provided in the mounting bracket and secure
with the washers and nuts provided.
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\__U-BOLT
(TYP. 2 PLCS.)

NGO LB. (271)
CONTAINER

MOUNTING

’,i/_iBRACKET

; & @ U-BOLT
(TYP. 2 PLCS.)
NUT AND

WASHER (4 PLCS.)

1.

SIDE VIEW

DIMENSION

in. (mm)

20.00 (508)

1.75 (44.6)

13.19 (335)

4.25 (107.9)

11.16 (283.4)

1.15 (29.3)

0.75 (19.1)

IO m Ol l®m

18.50 (469.9)

0.75 (19.1)

12.19 (309.8)

9.00 (228.6)

3.50 (88.9)

4.88 (123.8)

22| |=x

13.63 (346.1)

(o)

1.50 (38.1)

All dimensions are approximate.
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4.2.3. Mounting Detail for 150 Ib. (61 L) Container

Step 1.  Secure the container mounting bracket (supplied with container) to the container with the washer and nuts

provided.

Mounting Note: The container is equipped with a siphon tube and MUST be mounted in the upright (valve
up) position. Failure to comply with this requirement will result in an incomplete discharge.

Step 2. Move the container to its correct mounting location.

Step 3.  Position the container so the pressure gauge and actuator port are easily visible and accessible.

Step 4. Secure the mounting bracket to the wall using suitable hardware (not supplied).

150LB. (61 L)

DIMENSION

in. (mm)

>

13.19 (335.3)

6.41 (162.4)

1.81 (46.1)

9.19 (233.7)

11.19 (284)

1.00 (25.6)

2.00 (50.8)

5.22 (132.8)

0.75 (19.1)

=T |®O|mMmM O O ®

18.18 (461.8)

e

20.81 (528.6)

All dimensions are approximate.
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K
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4.2.4. Mounting Detail for 150i Ib. (61 L) Container

Step 1. Secure the container mounting bracket (supplied with container) to the wall using suitable hardware (not
supplied).
Mounting Note: The 150i LB. container is not equipped with a siphon tube and must be mounted in the
inverted (valve down) position. Failure to comply with this requirement will result in an incomplete
discharge.
Step 2. Install the container onto the mounting bracket.
Step 3.  Position the container so the pressure gauge and actuator port are easily visible and accessible.
Step 4. Align the container support brackets with the four mounting holes provided in the bracket.
Step 5. Secure the container to the mounting bracket with the washer and nuts provided.
Step 6. Secure the mounting bracket to the wall using suitable hardware (not supplied).
\ —
\
M \
\
L150.' LB. (61L)
CONTAINER
MOUNTING
BRACKET
SIDE VIEW
DIMENSION In. (mm) DIMENSION In. (mm)
A 19.42 (493.2) H 1.75 (44.5)
B 21.62 (549.3) | 18.73 (475.8)
C 19.42 (493.2) J 14.73 (374.2)
D 22.27 (565.6) K 6.73 171)
E 21.50 (546) L 2.73 (69.4)
F 17.75 (451) M 26.63 (676.4)
G 9.75 (247.7) N 20.51 (521)
All dimensions are approximate.
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.625 (16 mm) @
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MOUNTING HOLES
(TYP. 4PLCS))

J
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H
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: o 4 o ¢
BACK VIEW .
“ 1
SIDE VIEW

4.2.5. Mounting Detail for 100, 215, 375, 650 and 1000 Ib. (44, 88, 153, 267 and 423 L)
Containers

Step 1. Cut the P1000 Unistrut channel to the appropriate length and secure to the wall using suitable hardware
(not supplied). See the following table for required channel mounting height.

Step 2. Insert the Unistrut spring nut into the channel roughly where the container mounting bracket mounting
holes will be located; then turn the nut 90° clockwise to align the grooves in the spring nut with the edges of
the channel to hold the spring nut in place.

Step 3. Install the container into position against the Unistrut in the upright (valve up) position making sure that the
pressure gauge and actuator port are easily visible and accessible.

Step 4. Install the mounting bracket around the container and secure it to the Unistrut channel using the Unistrut
hex-head bolt.
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CONTAINER SIZE
DIMENSION | 100 Ib. (44L) | 2151b. (88L) | 3751b. (153 L) | 650 Ib. (267 L) | 1000 Ib. (423 L)
in. (mm) in. (mm) in. (mm) in. (mm) in. (mm)
A 1.50 (38.1) 2.00 (51) 2.00 (51) 2.00 (51) 2.00 (51)
B 13.26 (336.8) | 23.00 (584.2) | 23.00(584.2) | 27.38 (696.5) 27.38 (696.5)
C 12.25(311.2) | 21.74 (522.2) | 21.74(522.2) | 26.12 (663.5) 26.12 (663.5)
D 5.50(139.7) 10.00 (254) 10.00 (254) 12.19 (309.6) 12.19 (309.6)
E 11.00 (279.8) | 20.42 (518.7) | 20.42 (518.7) 24.00 (610) 24.00 (610)
F 1.13 (28.7) 1.50 (38.1) 1.50 (38.1) 1.50 (38.1) 1.50 (38.1)
G 20.00 (508) 11.00 (279) | 24.00 (609.6) 28.00 (711) 40.00 (1016)
All dimensions are approximate.
37518, (1531) c
ONTAINER
SHOWN A
OUNTING STRAP i . .
P1000 UNISTRUT «‘#III 41
HANNEL (BY 56 (14.3 mm) &
A ‘ /) l_;THERSJ f OUNTII\T:;:-IOLES
. (TYP. 24 PLCS.)
==l = -
| T =
Len
G £ — - - - - -
D "RADIUS"
PAD
%) i
SIDE VIEW
- WALL
4' P1000 UNISTRUT
r — CHANNEL (BY
’ OTHERS)
,— MOUNTING STRAP
1 | HEX-HEAD BOLT
="/ THREADED INTO
SPRING NUT
UNISTRUT SPRING
NUT
SECTION VIEW A-A
“A-A” Unistrut Mounting Detail
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4.3. Installing Distribution Piping

In general, distribution piping should be installed in strict accordance to the requirements of NFPA 2001, requirements
of the local AHJ and in accordance with the design drawings and calculations prepared for the project. If piping
changes are necessary, the system must be recalculated using Fike’s Flow Calculation Program.

NOTE: For additional information on pressure rating of pipe and fittings, plus recommended pipe supports and
hangers, refer to FSSA’s Pipe Design Handbook, FSSA PDH-01.

4.3.1. Pipe and Fittings Materials

Piping materials must conform to the requirements as outlined in NFPA 2001, latest edition. The thickness of the
piping wall shall be calculated in accordance with ASME B31.1 Power Piping Code. For Fike Clean Agent Systems, with
an agent container charging pressure of 360 psig (24.8 bar) at 70°F (21°C), use a minimum piping design pressure of
492 psig (33.9 bar). Black or galvanized steel pipe shall conform to ASTM A-53, Type E, F, or S, Grade A or B, or ASTM
A-106, Type S, Grade A, B, or C. 3/8" to 6" Schedule 40 and Schedule 80 Threaded, Welded, and Cut Grooved or Rolled
Grooved configurations are acceptable.

CAUTION: Cast iron pipe, steel pipe conforming to ASTM A120, or nonmetallic pipe shall not be used.

Fitting materials must conform to the requirements outlined in NFPA 2001. Fitting sizes up to and including six inch
NPT shall be Class 300 malleable or ductile iron. Fittings over six inch NPT shall be 1000 |b. ductile or forged steel. Any
size Class 300 flanged fitting can be used.

All grooved fittings must be UL Listed and conform to the pressure requirements outlined in NFPA 2001, latest edition.
Cast iron or Class 150 fittings shall not be used.

4.3.2. Pipe Size Changes
Pipe size changes, to increase or decrease the size, can be done at three different locations in the piping network:

e Pipe Size Change at a Tee - When the change in pipe size is done at a tee, it is accomplished by using either
a reducing tee or a standard tee and reducing fittings. All reducers must be concentric bell reducers or
concentric reducing couplings.

e  Pipe Size Change at an Elbow - When the change in pipe size is done at an elbow, it is accomplished by
using reducing elbows, a standard elbow with concentric bell reducers, or concentric reducing couplings.

e  Pipe Size Change at a Coupling - When the change in pipe size is done at a coupling, only concentric bell
reducers or concentric reducing couplings can be used.

CAUTION: Reducing bushings, weld-o-let, and hole-cut fittings shall not be used.

4.3.3. General Piping Requirements

e All pipe lengths are measured center-to-center of fittings.

e Before installation, the pipe and fittings shall be carefully reamed, blown clear of chips and scale, and
cleaned internally with a nonflammable cleaner such as Perchlorethylene in accordance with NFPA 2001,
latest edition. The inside of the pipe and fittings must be free of oil and dirt.

e  PTFE tape, thread sealant or compound shall be used on male threads only. If using tape, do NOT allow it to
overlap the pipe opening as this could cause possible blockage of the agent

e All grooved coupling gaskets shall be lubricated per the manufacturer's specifications.

e Adirt trap consisting of a tee with a capped nipple, at least 2 inches (50 mm) long, shall be installed at the
end of each pipe run.
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4.3.4. Manifolds

Manifolds are supplied by others and are commonly assembled using grooved fittings; however, threaded, welded or
flanged fittings can also be used. They allow multiple containers to be connected to a common pipe network. They
may also be used in system where Main/Reserve container arrangements are required.

The number of containers that can be connected to a single manifold is determined (calculated) by Fike’s ECARO-25
Flow Calculation Program. Every container connected to the same manifold must be the same type, size, and identical
fill weight. Check valves are required for each container being connected to the manifold.

Manifolds should not be supported by the containers. The manifold should be secured with pipe hangers or brackets
to support the “dead load” of the manifold should the container(s) be removed for service.

NOTE: The General Piping Requirements outlined in Section 4.3.3 must be adhered to when constructing manifolds.

TYPICAL MANIFOLD CONFIGURATION OPTIONS
- —— e ——
T 1] TN

Container
Valve

<= Adapter
Nipple
L ) ¢ Grooved
e ol .
5 e Coupling
(022 2s @

¥

Check Valve Mounted

i Horizontally
o — - Discharge
ow Pipin,
Direction ‘ pine

Center Exit Manifold or Main/Reserve System using 150i Inverted Containers

IMPORTANT NOTE: When used with 150i (Inverted) containers, the check valve must be installed in the horizontal
position. Do NOT install check valve in the vertical down position or check valve flipper will be left
in the open position and will NOT function as intended.
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Valve
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Nipple

Container
Valve
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Center Exit Manifold or
Main/Reserve System
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Grooved
Coupling
Check
Valve
Adapter
Nipple
Container
Valve

h2d \ Y

End Exit Manifold or
Main/Reserve System

Flow
Direction

Discharge
Piping

Grooved
Coupling
Check
Valve
Adapter
Nipple

Container
Valve

LIS

Center Exit Manifold or
Main/Reserve System with Multiple Containers

Flow
Direction

Discharge

Coupling
Check
Valve

Adapter
Nipple

Container
Valve

&
¥ ¥

End Exit Manifold or
Main/Reserve System with Multiple Containers
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4.3.5. Pipe Hangers and Supports

The following general guidelines provide information for the selection and application of pipe hangers and supports
utilized to support the pipe network in all conditions of operation, including shock loads or thrusts created during
system operation. These guidelines are not intended to provide all information necessary to determine equipment
and material requirements for specific installation or applications.

NOTE: Refer to FSSA Pipe Design Guide (PDH-01) for addition guidance on pipe hangers and supports.

General Guidelines:

Pipe hangers and supports shall be installed in accordance with recognized industry practices and
manufacturer’s instructions.

All pipe hangers and supports shall be attached directly to a rigid fixed structure.

All hangers and components shall be steel.

Ordinary cast-iron hangers/supports, conduit clamps, or “C” clamps shall not be used.

Rigid hangers shall be installed wherever a change in elevation or direction occurs.

Nozzles shall be supported so as to prevent movement of the nozzle of the nozzle during discharge.
Where seismic bracing is required, bracing shall be in accordance with local codes and the AHJ.

All pipe supports shall be designed and installed to prevent lateral movement of supported pipe during
system discharge while permitting longitudinal movement to accommodate expansion and contraction
caused by temperature changes.

Pipe hangers must be spaced according to the size of pipe as indicated in the following table.

Pipe Size “:::Jvn;::slz:;r:: Rod Diameter
in. NPT (mm) ft. (m) in. (mm)
3/8(12) 7 (2.1) 3/8(9.5)
1/2 (15) 7 (2.1) 3/8(9.5)
3/4 (20) 7 (2.1) 3/8(9.5)
1(25) 7 (2.1) 3/8(9.5)
11/4 (32) 7 (2.1) 3/8(9.5)
11/2 (40) 9(2.7) 3/8(9.5)
2 (50) 10 (3.0) 3/8(9.5)
2 1/2 (65) 11 (3.4) 1/2 (12.7)
3 (80) 12 (3.7) 1/2 (12.7)
4 (100) 14 (4.3) 5/8 (15.9)
6 (150) 17 (5.2) 3/4 (19.0)

Hangers must be placed within 12 in. (300 mm) of each discharge nozzle and between elbows that are more

than 24 in. (600 mm) apart.
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4.3.6. Selector Valves

Selector Valves are activated pneumatically using the pressure provided by a nitrogen actuator assembly. Two
methods for activating the selector valve and the components required are shown below.

4.3.6.1.

Step 1.

Step 2.

Step 3.

Step 4.
Step 5.

Step 6.

Step 7.
Step 8.
Step 9.
Step 10.
Step 11.

Step 12.

Selector Valve Activated by Primary Nitrogen Actuator Assembly

Install item 1 in the piping network. Fike recommends that threaded unions or grooved couplings be
installed on each side of the valve to facilitate easy removal of the valve. Supports shall be installed on each
side of the selector valve to support its dead load. The pipe network shall NOT be used to support the
selector valve.

Install item 2 in close proximity to the selector valve to allow connection of item 3J. See Section 4.7.5 for
installation instructions.

Apply PTFE tape to the NPT male threads of items 3C, 3D, 3E and 3H. Do NOT allow tape to overlap the end
of the fitting as this could cause possible blockage of the pressure port.

Assemble items 3C, 3D and 3H together. Secure wrench tight.
Remove plug from item 3A. Retain for future use.

Screw the items assembled in Step 4 into the threaded port on item 3A. Secure wrench tight. Orient the
assembly so the side outlet of item 3D is positioned horizontally.

Screw item 3E into the side outlet of item 3D. Secure wrench tight.

Install item 3F onto item 3E.

Screw item 3G onto item 3E. Secure wrench tight.

Connect one end of item 3J to item 3H. Secure wrench tight.

Connect the other end of item 3J to the JIC fitting on the selector valve. Secure wrench tight.

Check to ensure that item 3A is armed (firing pin retracted).

CAUTION: Do NOT install the actuator to the nitrogen actuator with the firing pin extended as this may cause

accidental discharge.

Step 13.
Step 14.

Step 15.

Step 16.

Connect item 3A wire leads to the host control panel or module. See 4.7.6.1.
Connect item 3B wire leads to the host control panel or module. See 4.7.9.1.

Remove the retaining clip and valve plug from item 2. Keep these items for future use should the container
have to be removed for service.

Connect item 3A to item 2 and secure in place with item 3B. See 4.7.9.

CAUTION: Installation of the system actuation components should be the last item completed before the system

is placed into service.

The selector valve is now armed.

Doc. P/N 06-431 PAGE / 69
Rev. 10 / March, 2020




Pop-Off Valve
Pull Ring

Pop-off

1 Valve‘\ : .
il

= ilm: mii=kiim|

A RN

Discharge
Piping

' Retaining
Clip
|
7”7J[7”77 From
| Container(s)

L’i

Selector Valve Activation by Primary Nitrogen Actuator Assembly

Ilt\le:\ Part Number Description Notes
. 02-15708-XX Carbon Steel Selector Valve!
02-15709-XX Stainless Steel Selector Valve!
2 70-325-X Nitrogen Actuator Assembly
02-13571 Universal Valve Operator (UVO)
A 1G71-247 Universal Energetic Actuator (UEA)
3B 02-14627 Universal Valve Operator Supervisor (UVOS)
3C 02-13640 1/8 in. NPT x 1/4 in. NPT Adapter Zeslgzrc\)qu7|3396 selector Valve
3D C02-1335 1/4 in. NPT Street Tee
3E 02-11766 1/4 in. NPT x G1/4 Adapter
3F 02-10926 1/4 in. Sealing Washer
3G IG71-026 Vent Valve Assembly
3H 02-4530 1/4 in. NPT x 1/4 in. JIC Adapter
3J 02-4977 1/4in.JICx 1/4in. JIC Hose, 35 in. (889 mm) Long

valve material supplied is based on selector valve assembly part number.
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4.3.6.2.

Step 1.

Step 2.

Step 3.

Step 4.
Step 5.
Step 6.
Step 7.

Step 8.

Step 9.
Step 10.

Step 11.

Step 12.
Step 13.
Step 14.

Step 15.

Step 16.
Step 17.
Step 18.
Step 19.

Step 20.

Selector Valve Activated by Secondary Nitrogen Actuator Assembly

Install item 1 in the piping network. Fike recommends that threaded unions or grooved couplings be
installed on each side of the valve to facilitate easy removal of the valve. Supports shall be installed on each
side of the selector valve to support its dead load. The pipe network shall NOT be used to support the
selector valve.

Install item 2 (secondary nitrogen actuator) in close proximity to the selector valve to allow connection of
item 3C. See Section 4.7.5 for installation instructions.

Apply PTFE tape to the NPT male threads of items 3B, 3E, 4C, 4D, 4E and 4G. Do NOT allow tape to overlap
the end of the fitting as this could cause possible blockage of the pressure port.

Assemble items 3D, 3E, 3F, 3G and 3H together. Wrench tight.

Connect items assembled in Step 4 to the JIC connector on the selector valve. Secure wrench tight.
Remove the plug from item 3A. Retain for future use.

Screw item 3B into the threaded port. Secure wrench tight.

Install item 2 (primary nitrogen actuator) at the location indicated on the installation drawings. See Section
4.7.5 for installation instructions.

Assemble item 4C, item 4D and item 4E together. Secure wrench tight.
Remove the plug from item 4A.

Screw the items assembled in Step 9 into the threaded port on item 4A. Secure wrench tight. Orient the
assembly so the side outlet of item 4D is positioned horizontally.

Screw item 4G into the side outlet of item 4D. Secure wrench tight.
Install item 4H onto item 4G.
Screw item 4] onto item 4G. Secure wrench tight.

Install the pilot line components items 5, 6 and 7. Apply PTFE tape to all NPT male threads. Do NOT allow
tape to overlap the end of the fitting as this could cause possible blockage of the pressure port. The pilot line
between the primary and secondary nitrogen actuator shall not exceed a maximum length of 150 ft. (45 m)
including hoses. Secure all connections wrench tight.

Connect one end of item 4F to item 4E. Secure wrench tight.

Connect the other end of item 4F to the pilot line item 5. Secure wrench tight.
Connect the G1/4 end of item 8 to item 3A. Secure wrench tight.

Connect the other end of item 8 to the pilot line item 5. Secure wrench tight.

Check to ensure that items 3A and 4A are armed (firing pin retracted).

CAUTION: Do NOT install the actuator to the nitrogen actuator with the firing pin extended as this may cause

accidental discharge.
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Step 21.
Step 22.

Step 23.

Step 24.
Step 25.

Step 26.

Connect item 4A wire leads to the host control panel or module. See 4.7.6.1.
Connect item 4B wire leads to the host control panel or module. See 4.7.9.1.

Remove the retaining clip and plug from the Primary nitrogen actuator assembly. Keep these items for
future use should the container have to be removed for service.

Connect item 4A to item 2 (primary nitrogen actuator) and secure in place with item 4B. See 4.7.9.
Remove the retaining clip and plug from item 2 (secondary nitrogen actuator).

Insert item 3A into the nitrogen actuator valve and secure in place with the retaining clip removed in Step
25.

The selector valve is now armed.

a8 ~—6
(n

Primary

Nitrogen

Actuator

Pop-Off Valve
Pull Ring
Pop-off 8
Valve ‘ @/36
1 ; =F/ 3F
| 5 B~ 3c 3B
s T
2 3D
1 e

g p B
\ 3H Retaining 3A
Clip
A
Discharge
- 2
Piping ——
‘ Secondary
To I J{ I From Nitrogen
Hazard ! Container(s) || Actuator
— ~

Selector Valve Activation with Primary and Secondary Nitrogen Actuator Assembly

See next page for description of the numerical callouts shown in the diagram above.

NOTE: Primary nitrogen actuator and pilot line components shown above are not included in the selector valve
assembly and must be purchased separately.
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Ilt\le: Part Number Description Notes

1 02-15708-XX Carbon Steel Selector Valve?

02-15709-XX Stainless Steel Selector Valve!

2 70-325-X Nitrogen Actuator Assembly

3A IG71-120 Pneumatic Relay

3B 02-11243 R 1/8 x 1/4 JIC Hex Nipple Part of 70-396 Selector
3C 02-4977 1/4in.JIC x 36 in. (914 mm) Long Actuation Hose Valve Assembly

3D 02-14721 1/4in.JICx 1/4 in. FNPT Branch Tee

3E 02-11766 1/4 in. NPT x G1/4 Adapter

3F 02-10926 1/4 in. Sealing Washer

3G IG71-026 Vent Valve Assembly

3H 02-11346 1/4 in. JIC Coupling

02-13571 Universal Valve Operator (UVO) Part of 70-335 Completer Kit

" IG71-247 Universal Energetic Actuator (UEA) Part of 70-400 Completer Kit
4B 02-14627 Universal Valve Operator Supervisor (UVOS)

4C 02-13640 1/8 in. NPT x 1/4 in. NPT Adapter

4D C02-1335 1/4 in. NPT Street Tee

4E 02-4530 1/4 in. NPT x 1/4 in. JIC Adapter

4F 02-4977 1/4 in. JIC x 36 in. (914 mm) Long Actuation Hose gf;::]gﬁz Icae::r T(?t'joo
4G 02-11766 1/4 in. NPT x G1/4 Adapter

4H 02-10926 1/4 in. Sealing Washer

4) IG71-026 Vent Valve Assembly

5 02-12695 1/4 in. Tube x 1/4 in. JIC Adapter

6 N/A 1/4 in. x 0.035 in. Wall, Stainless Steel Tubing, Cut to Length | Supplied by others

7 02-12696 1/4 in. Tube 90° Elbow

8 02-10801 G1/4 x 1/4in. JICx 39 in. (991 mm) Long Actuation Hose

Valve material supplied is based on selector valve assembly part number.

4.3.7. Connect Distribution Piping to Container

Each ECARO-25 container is shipped with a removable baffle plate installed inside the grooved coupling connected to
the Impulse valve. The baffle plate is an anti-recoil device that must be installed to the ECARO-25 container whenever
it is not connected to the discharge piping. However, before connecting the discharge piping to the container, the
baffle plate must be removed.

Each impulse valve is equipped with a groove connection on the outlet. Piping systems with a groove connection can
be attached directly to the impulse valve.

When using a discharge pressure switch or secondary container activation, there are two adapter nipple options
available; groove to groove and groove to thread. The adapter nipple is equipped with a %” NPT female hub that
provides a connection point for these options. See following figures.
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1” Adapter Nipple
(P/N 70-2164)

Pressure Port With %4” NPT
Female Threads, Plugged

u/— Baffle Plate

/— 1” Grooved Coupling

ol

Impulse Valve

Container

1” (25 mm) Discharge Valve Piping Connection
(5, 10, 20, 35, 60 and 100 Ib. [2, 4, 8.5, 15, 27 and 44 L] Containers)

3” Adapter Nipple
(P/N 70-2163)

Pressure Port with %” NPT
Female Threads, Plugged

Baffle Plate

«— 3” Grooved Coupling

Impulse Valve

/— Container
‘ —

,[(‘ ‘ V-

i

3” (80 mm) Discharge Valve Piping Connection
(150, 150i, 215, 375, 650 and 1000 lb. [61, 61i, 88, 153, 267 and 423 L] Containers)
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4.4. Installing Low Pressure Switch

All Impulse valves have the option to add a low pressure switch to monitor container pressure. The switch can be
installed with the container fully filled and pressurized. The switch is installed into the Impulse valve fill port, as shown
in the illustration below.

Step 1. Lubricate the LPS O-Ring with Molykote 55 or equivalent. Use care not to get lubricant into the end of the
switch. Do NOT apply PTFE tape to LPS threads.

Step 2. Remove plug from valve fill port and retain for future use.

Step 3. Remove the rubber cap from the LPS and screw it into the fill valve port until the switch bottoms out (hand
tight). Do NOT cross thread the LPS during installation. Switch installation will open the ports internal check
valve allowing internal container pressure to reach the switch.

Step 4. Use leak test fluid to leak check around the pressure gauge port. If a leak is detected, remove the LPS from
the fill port and remove the lubricant and contaminants from the O-Ring, threads, and valve port using
isopropyl alcohol and a soft clean cloth. Lubricate the O-Ring with Molykote 55 or equivalent and reinstall.
Leak test around the fill port. If a leak is still detected, remove the LPS from the fill port, remove and replace
the O-Ring, lubricate the O-Ring with Molykote 55 or equivalent, install the LPS in the fill port and leak test
around the fill port.

Step 5. Connect conduit connector to the low pressure switch. Secure hand tight only. Over tightening may cause
damage to the switch or to the fill port threads.

Step 6. Connect the low pressure switch wire leads to a supervisory input on the host control panel. See wiring
diagram below. Refer to the manual for the control panel being used for specific wiring criteria.

Low Pressure Switch

!

e 111111

Conduit
. com f\ VIO _ ,
End of Line = / i J < Supervisory
Resistor = - Circuit
3 e ‘ BLU, a
Low Pressure ——= ‘ /
Switch \ | Bk
Contacts Shown
Transferred Under Pressure
Low Pressure Switch Wiring Diagram
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4.5. Installing Discharge Pressure Switch

A discharge pressure switch is required where mechanical system actuation is possible. A single discharge pressure

switch is required for each pipe distribution system. The switch is installed in the pressure port machined into the

containers adapter nipple, as shown in the illustration below.

Step 1. Remove the rubber cap from the discharge pressure switch and apply PTFE tape to the male threads of the
switch.
Step 2. Remove the %" pipe plug from the adapter nipple.
Step 3. Screw the discharge pressure switch into the %” NPT port on adaptor nipple (wrench tight). Only use the
wrench on the brass hex flats.
Step 4. Connect conduit connector to the discharge pressure switch. Secure hand tight only. Over tightening may
cause damage to the switch or to the adapter nipple pressure port.
Step 5. Connect the discharge pressure switch wire leads to a manual release input on the host control panel. See
wiring diagram below. Refer to the manual for the control panel being used for specific wiring criteria.
Discharge
Pressure Switch
Adapter Nipple ——p
Grooved Coupling Pressure Port w/
%” NPT Threads
Impulse Valve —» [
Discharge Outlet
Discharge Pressure Switch Installation
End of Line =
Resistor =
- Conduit
coMm vio _ |
Manual
Discharge ———= Release
Pressure - BLU Circuit
Switch T NO )I °
\ BLK
Contacts Shown in Normal
(non-discharge) State
Discharge Pressure Switch Wiring Diagram
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4.6. Installing Discharge Nozzles

Prior to installing the discharge nozzle(s), the following checks shall be performed:

e Compare the part number that is stamped on the closed end of the nozzle to be installed with the nozzle part
number listed on the system installation plans. It is extremely important that the nozzle part numbers match in
order to ensure that proper agent design quantities and concentrations are achieved.

e Verify that there are no obstructions located in the nozzles discharge path that could obstruct the distribution of
the agent during discharge.

e  Verify that the position of each discharge nozzle is located within 1 ft. (0.3 m) of its intended location as indicated
on the system installation plans.

e Verify that piping discharge nozzles are properly braced to prevent movement during discharge. 180° nozzles
require back bracing.

e Verify that the distribution piping network has been blown clear to remove chips, mill scale, or metal shavings,
and has been cleaned to remove dirt and cutting oil before installing nozzles.

o Verify that discharge nozzles are mounted in a vertical position, facing either up or down, as depicted in the
following diagrams.

Ceiling Mount
[ _— Pipe Hanger _~— Pipe Hanger
0"/ _— Piping / _— Piping
Y ing
5 e
Suspended [ Suspended
/ Ceiling Ceiling
e gl ’
feq=— Nozzl . (0.
Deflector g/ osze 1Mf:|x(i(:ni$) =
Plate {z~—— Nozzle
R
Subfloor Mount

Floor Panel
Stringer

Piping J’
Nozzle
Pedestal

/ Floor

Piping Supported
by Floor Pedestal

H

Pedestal —— Floor Panel

Stringer
Unistrut & Pipe

Clamp BN Nozzle

(=)
.

Step 1. Apply PTFE tape or joint compound to the male threads of the distribution piping. Do NOT allow tape to
overlap the pipe opening as this could cause possible blockage of the nozzle.

Step 2.  Screw the nozzle onto the pipe and secure wrench tight.

Step 3. If installing 180° discharge nozzles, verify that the nozzle orifice holes are correctly orientated to allow

proper agent discharge.
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4.7. Installing System Actuation Components

Prior to installing system actuation components, the electrical control system must be thoroughly checked out to
verify that there are no issues present on the system that could accidentally cause inadvertent activation of the
suppression system. Installation of the system actuation components should be the last item completed before the
system is placed into service.

4.7.1. Installing Impulse Valve Operator (IVO)

Step 1. Check to ensure that the Impulse Valve Operator (IVO) is armed (firing pin retracted) and the safety pin is in
place.

CAUTION: Do NOT install the IVO to the container with the firing pin extended as this may cause accidental
discharge.

Step 2. Install conduit (rigid or flexible) from the Impulse Release Module (IRM) electrical box to the IVO. The IVO is
equipped with %” NPT female threads for conduit connection.

Step 3.  Pull the IVO wire leads through the conduit.
Step 4. Connect the IVO wire leads to the IRM. See 4.7.1.1.

Step 5. Remove the plug from the container’s actuator port. Keep for future use should the container have to be
removed for service.

Step 6. Insert the IVO into the actuator port and secure in place with the IVOS retaining clip. See 4.7.4.

The container is now armed.

Impulse Valve
Operator
Supervisor (IVOS)

Actuator Port

~ Impulse Valve
“hOperator (IVO)

“,

Disarmed Armed

‘ NOTE: An IVOS must be installed to supervise the connection of the IVO to a container.

See Section 3.10 for specific details on the various system activation methods using the IVO.
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4.7.1.1. Impulse Valve Operator (IVO) Wiring

The IVO is wired to an Impulse Release Module (IRM), which is connected to a compatible Fike releasing panel (SHP-
Pro or Cheetah Xi). Refer to Fike document 06-552 for IRM wiring details.

—_— { Conduit
\vi

BLK ,
% +24 VDC from
Impulse Release
BLK Module

Impulse Valve Operator Wiring Diagram

Impulse Valve ———=
Operator (IVO)

Coll

4.7.2. Installing Impulse Energetic Actuator (IEA)

Step 1. Check to ensure that the IEA firing pin is retracted (i.e., flush with actuator body).

CAUTION: Do NOT install the IEA to the container with the firing pin extended as this indicates that the IEA has
been activated and must be replaced. Installing the IEA with the firing pin extended may cause
accidental discharge.

Step 2. Install conduit (rigid or flexible) from the Impulse Release Module (IRM) electrical box to the IEA. The IEA
adapter body provides a connection point for 3/4" NPT conduit fitting.

Step 3.  Pull the IEA wire leads through the conduit.
Step 4. Connect the IEA wire leads to the IRM. See 4.7.2.1.

Step 5. Remove the retaining clip and plug from the container’s actuator port. Keep these items for future use
should the container have to be removed for service.

Step 6. Insert the IEA into the actuator port and secure in place with the IVOS retaining clip. See Section 4.7.4.

The container is now armed.

Impulse Valve
Operator

X Actuator Port
Supervisor (IVOS)

Impulse Energetic
Actuator (IEA)

Disarmed Armed

NOTE: An IVOS must be installed to supervise the connection of the IEA to each container.

See Section 3.10 for specific details on the various system activation methods using the IEA.
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4.7.2.1.

Impulse Energetic Actuator (IEA) Wiring

The IEA is wired to an Impulse Release Module (IRM), which is connected to a compatible Fike releasing panel (SHP-
Pro or Cheetah Xi). Refer to Fike document 06-552 for IRM wiring details.

Impulse Energetic Conduit
Actuator (IEA) \
| RED | +24 VDC from
NS Impulse Release
RED Module
-

Impulse Energetic Actuator Wiring Diagram

4.7.3. Installing Impulse Valve Pneumatic Operator (IVPO)

Step 1.

Check to ensure that the Impulse Valve Pneumatic Operator (IVPO) is armed (firing pin retracted).

CAUTION: Do NOT install the IVPO to the container with the firing pin extended as this may cause accidental

discharge.

Step 2.

Step 3.
Step 4.

Step 5.

Step 6.

Step 7.

Apply PTFE tape to the male threads of the adapter. Do NOT allow tape to overlap the end of the adapter as
this could cause possible blockage of the pressure port.

Screw the R1/8 x % JIC adapter into the threaded port on the IVPO. Secure wrench tight.

Screw one end of the pilot line hose supplied with the IVPO to the % JIC end of the adapter installed in Step
3. Secure wrench tight.

Connect the other end of the pilot line hose to the pilot line tubing from the previous container or nitrogen
actuator assembly. See Section 3.10 for specific details on the various system activation methods using the
IVPO.

Remove the retaining clip and plug from the container’s actuator port. Keep the plug for future use should
the container have to be removed for service.

Insert the IVPO into the actuator port and secure in place with the IVOS retaining clip. See Section 4.7.4.

The container is now armed.

Impulse Valve

Operator Impulse Valve
Supervisor (IVOS) Pneumatic
Operator (IVPO)

Actuator Port

R1/8 x 1/4JIC
Adapter

1/4JIC x 3 ft. (0.9 m)
Pilot Line Hose

J

Disarmed Armed

NOTE: An IVOS must be installed to supervise the connection of the IVPO to each container.
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4.7.4. Installing Impulse Valve Operator Supervisor (IVOS)

Step 1. Connect the IVOS to the electrical box using the electrical connector integrated into the IVOS.
Step 2. Connect the IVOS wire leads to a “Supervisory” input on a Fike releasing panel. See 4.7.4.1.
Step 3. Install the actuator (IVO, IEA or IVPO) into the valve actuator port.

Step 4. Position the IVOS so the retaining pins are facing the valve, as shown below.

Step 5. Align the IVOS retaining pins with the holes provided in the valve actuator port.

Step 6. Gently squeeze the IVOS retaining pins together and insert them into the holes provided in the actuator port
body until the IVOS is fully seated.

Step 7. Verify that the IVOS pushbutton switch is fully depressed and that the actuator is securely held in place.

Impulse Valve
Operator
Supervisor (IVOS)

Retaining Pins Facing
Container Valve

Impulse Valve Operator Supervisor (IVOS) Installation to Cylinder Valve

4.7.4.1. Impulse Valve Operator Supervisor (IVOS) Wiring

The IVOS is wired to a “Supervisory” input on the compatible Fike releasing panel (SHP-Pro or Cheetah Xi). Refer to the
appropriate control panel manual for further information.

Conduit
COM f RED ‘
) M
. RED* ;
End of Line Su?}?rr:l:sif ry
Resistor NG WHT
NG e
Impulse Valve — *Redundant Wire Leads
Operator Supervisor BLK Provided for Series
(IVOS) o Connection to Next IVOS
\ / BLK*,
U .
IVOS Contacts Shown
in the Installed State

Impulse Valve Operator Supervisor Wiring Diagram
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4.7.5. Installing Nitrogen Actuator Assembly
Prior to installing the Nitrogen Actuator Assembly, the following items shall be verified.
e The Nitrogen Actuator Assembly should be the last component installed on the system.

e Verify that the location for installing the Nitrogen Actuator Assembly is suitably protected so that it is not subject
to mechanical, chemical, or other damage that would render it inoperable.

e  Verify that the location for installing the Nitrogen Actuator Assembly is easily accessible at all times, including at
the time of a fire.

e When used as a Primary Actuator, verify that signage has been installed to identify the hazard that each Nitrogen
Actuator Assembly serves.

Step 1. Use the Nitrogen Actuator Assembly mounting bracket as a template to mark and drill the mounting holes.

NOTE: When using a Universal Valve Operator (UVO) with manual strike button to activate the Nitrogen Actuator
Assembly, the UVO strike button shall NOT be located greater than 4 ft. (1.2 m) above the floor.

Step 2. Secure the Nitrogen Actuator Assembly to the mounting surface using suitable anchors, provided by others.

Step 3. Attach the chosen actuator (UVO, UEA or Pneumatic Relay) to the Nitrogen Actuator Assembly valve
following the steps indicated in Sections 4.7.6, 4.7.7 and 4.7.8.

L 276 . 383
[70.0] [97.3] |

Mounting
Bracket

o E D
Pressure o

Gauge

[175.0]

B m Mounting
. I 0 Holes (4 Plcs.)

16.29
[413.7]

~—__ Nitrogen
Cylinder

Mounting /

Surface

L N

Front View Side View

Nitrogen Actuator Assembly (Without Actuator)

See Section 3.10 for specific details on the various system activation methods using the Nitrogen Actuator Assembly.
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4.7.6. Installing UVO Primary Completer Kit (P/N 70-335)

See the following page for an assembly drawing of the Nitrogen Actuator Assembly with UVO Primary Completer Kit.

Step 1. Apply PTFE tape to the NPT male threads of item 7, item 8, item 9, and item 12. Do NOT allow tape to overlap
the end of the fitting as this could cause possible blockage of the pressure port.

Step 2. Assemble item 7, item 8, and item 12 together. Secure wrench tight.
Step 3. Remove item 5 from item 4. Retain for future use.

Step 4. Screw the items assembled in Step 2 into the threaded port on item 4. Secure wrench tight. Orient the
assembly so the side outlet of item 8 is positioned horizontally.

Step 5. Screw item 9 into the side outlet of item 8. Secure wrench tight.

Step 6. Install item 10 onto item 9.

Step 7. Screw item 11 onto item 9. Secure wrench tight.

Step 8. Connect one end of item 13 to item 12. Secure wrench tight.

Step 9. Connect the other end of item 13 to the pilot line tubing (not shown). Secure wrench tight.

Step 10. Check to ensure that item 4 is armed (firing pin retracted).

CAUTION: Do NOT install the UVO to the container with the firing pin extended as this may cause accidental
discharge.

Step 11. Connect item 4 wire leads to the host control panel or module. See 4.7.6.1.
Step 12. Connect item 6 wire leads to the host control panel or module. See 4.7.9.1.

Step 13. Remove item 2 and item 3 from item 1. Keep these items for future use should the container have to be
removed for service.

Step 14. Connect item 4 to item 1 and secure in place with item 6. See 4.7.9.

CAUTION: Installation of the system actuation components should be the last item completed before the system
is placed into service.

The Nitrogen Actuator is now armed.
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Nitrogen Actuator Assembly with UVO Primary Completer Kit

Item Part Description Notes

No. Number
1 70-325-X Nitrogen Actuator Assembly
> 02-11755 Retaining Clip Part of 70-325 Nitrogen Actuator

Assembly
3 IG71-0151 Valve Fill Adapter Plug
4 02-13571 Universal Valve Operator (UVO)
5 02-14053 Pipe Plug
6 02-14627 Universal Valve Operator Supervisory (UVOS)
7 02-13640 1/8 in. NPT x 1/4 in. NPT Adapter
8 C02-1335 1/4 in. Street Tee ) )
- Part of 70-335 Primary Completer Kit

9 02-11766 1/4 in. NPT x G1/4 Adapter
10 02-10926 1/4 in. Sealing Washer
11 IG71-026 Vent Valve Assembly

12 02-4530 1/4 in. NPT x 1/4 in. JIC Adaptor

13 02-4977 1/4 in.JIC x 36 in. (914 m) Long Actuation

4.7.6.1. Universal Valve Operator (UVO) Wiring

The UVO is wired directly to the releasing circuit of a Fike releasing panel (SHP-Pro or Cheetah Xi) and MUST not be
connected to an Impulse Release Module (IRM). Refer to the appropriate control panel manual for further
information.

Universal Valve——
Operator (UVO)

Conduit

Coll

+24 VDC from
Release Circuit

Universal Valve Operator Wiring Diagram

CAUTION: If the UVO is to be connected to a Fike Cheetah Xi Releasing Control Module, a Solenoid Supervision and
Protection Assembly (P/N 10-2360) must be installed. Refer to Fike document 06-344.

PAGE / 84

Doc. P/N 06-431
Rev. 10 / March, 2020




4.7.7. Installing UEA Primary Completer Kit (P/N 70-400)

See the following page for an assembly drawing of the Nitrogen Actuator Assembly with UEA Primary Completer Kit.

Step 1.

Step 2.
Step 3.
Step 4.

Step 5.
Step 6.
Step 7.
Step 8.
Step 9.
Step 10.

Apply PTFE tape to the NPT male threads of item 7, item 8, item 9, and item 12. Do NOT allow tape to
overlap the end of the fitting as this could cause possible blockage of the pressure port.

Assemble item 7, item 8, and item 12 together. Secure wrench tight.
Remove item 5 from item 4. Retain for future use.

Screw the items assembled in Step 2 into the threaded port on item 4. Secure wrench tight. Orient the
assembly so the side outlet of item 8 is positioned horizontally.

Screw item 9 into the side outlet of item 8. Secure wrench tight.

Install item 10 onto item 9.

Screw item 11 onto item 9. Secure wrench tight.

Connect one end of item 13 to item 12. Secure wrench tight.

Connect the other end of item 13 to the pilot line tubing (not shown). Secure wrench tight.

Check to ensure that item 4 is armed (firing pin retracted).

CAUTION: Do NOT install the UEA to the container with the firing pin extended as this may cause accidental

discharge.

Step 11.
Step 12.

Step 13.

Step 14.

Connect item 4 wire leads to the host control panel or module. See 4.7.7.1.
Connect item 6 wire leads to the host control panel or module. See 4.7.9.1.

Remove item 2 and item 3 from item 1. Keep these items for future use should the container have to be
removed for service.

Connect item 4 to item 1 and secure in place with item 6. See 4.7.9.

CAUTION: Installation of the system actuation components should be the last item completed before the system

is placed into service.

The Nitrogen Actuator is now armed.
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Nitrogen Actuator Assembly with UEA Primary Completer Kit

Ilt\le:\ N::1r|:er Description Notes
1 70-325-X Nitrogen Actuator Assembly )
) 02-11755 Retaining Clip Z&Slsrzrc;fbﬁs-?,ZS Nitrogen Actuator
3 IG71-0151 Valve Fill Adapter Plug
4 1G71-247 Universal Energetic Actuator (UEA)
5 02-14053 Pipe Plug
6 02-14627 Universal Valve Operator Supervisory (UVOS)
7 02-13640 1/8 in. NPT x 1/4 in. NPT Adapter
8 C02-1335 1/4 in. Street Tee
9 02-11766 1/4 in. NPT x G1/4 Adapter Part of 70-400 Primary Completer Kit
10 02-10926 1/4 in. Sealing Washer
11 IG71-026 Vent Valve Assembly
12 02-4530 1/4 in. NPT x 1/4 in. JIC Adaptor
13 02-4977 1/4in. JIC x 36 in. (914 mm) Long Actuation Hose
14 10-2748 Interface Firing Module (IFM), not shown
4.7.7.1. Universal Energetic Actuator (UEA) Wiring

The UEA is wired to an Impulse Release Module (IRM), which is connected to a compatible Fike releasing panel (SHP-
Pro or Cheetah Xi). Refer to Fike document 06-552 for IRM wiring details.

Universal Energetic Conduit
Actuator (UEA)

+24 VDC from
Impulse Release
Module

Universal Energetic Actuator Wiring Diagram

PAGE / 86

Doc. P/N 06-431
Rev. 10 / March, 2020




4.7.8. Installing Pneumatic Relay Secondary Completer Kit (P/N 70-336)

See the following page for an assembly drawing of the Nitrogen Actuator Assembly with Pneumatic Relay Secondary
Completer Kit.

Step 1.  Apply PTFE tape to the G1/4 male threads of item 3. Do NOT allow tape to overlap the end of the fitting as
this could cause possible blockage of the pressure port.

Step 2. Connect item 3 to item 2A. Secure wrench tight.
Step 3. Connect the other end of item 3 to the pilot line tubing (not shown). Secure wrench tight.

Step 4. Check to ensure that item 2A is armed (firing pin retracted).

CAUTION: Do NOT install the pneumatic relay to the container with the firing pin extended as this may cause
accidental discharge.

Step 5. Remove item 1C and item 1B from item 1A. Keep these items for future use should the container have to be
removed for service.

Step 6. Connect item 2A to item 1A and secure in place with item 1C.

CAUTION: Installation of the system actuation components should be the last item completed before the system
is placed into service.

Step 7. Connect free end of item 2C to the pilot line, IVPO or selector valve. Secure wrench tight.
Step 8. Install pilot line vent components (items 5 thru 8) as shown in Section 4.3.6.2 or 4.8.4.

The Nitrogen Actuator is now armed.
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Nitrogen Actuator Assembly with Pneumatic Relay Secondary Completer Kit

Item Part Description Notes
No. Number P
1A 70-325-X Nitrogen Actuator Assembly
Part of 70-325 Nit Actuat
1B | 1671-0151 Valve Fill Adapter Plug arto Itrogen Actuator
Assembly
1C 02-11755 Retaining Clip
2A 70-334 Pneumatic Relay Assembly
. . . Part of 70-334 P tic Rel
28 02-11243 R1/8 in. x 1/4 in. JIC Hex Nipple arto neumatic Relay
Assembly
2C 02-4977 1/4in. JIC x 36 in. (914 mm) Long Actuation
3 02-10801 G1/4 x 1/4in. JICx 39 in. (991 mm) Long Actuation Hose | Ordered separately
4 02-14721 1/4 in.JIC x 1/4 in. FNPT Branch Tee
5 02-11346 1/4 in. JIC Coupling, Swivel
6 02-11766 1/4 in. NPT x G1/4 Adapter
7 02-10926 1/4 in. Sealing Washer
8 IG71-026 Vent Valve Assembly
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4.7.9. Installing Universal Valve Operator Supervisor (UVOS)

Step 1. Connect the UVOS to the electrical box using the electrical connector integrated into the UVOS.
Step 2. Connect the UVOS wire leads to a “Supervisory” input on a Fike releasing panel. See 4.7.9.1.
Step 3. Install the actuator (UVO, UEA or Pneumatic Relay) into the valve actuator port.

Step 4. Position the UVOS so the retaining pins are facing the brass valve, as shown below.

Step 5. Align the UVOS retaining pins with the holes provided in the valve actuator port.

Step 6. Gently squeeze the UVOS retaining pins together and insert them into the holes provided in the actuator port
body until the UVOS is fully seated.

Step 7. Verify that the UVOS pushbutton switch is fully depressed and that the actuator is securely held in place.

Universal Valve —————»
Operator

Retaining Pins
Facing Container
Valve

Impulse Valve
Operator

Supervisor (IVOS) Retaining Clip

Plug

Nitrogen Actuator

Universal Valve Operator Supervisor (UVOS) Installation to Nitrogen Actuator

4.7.9.1. Universal Valve Operator Supervisor (UVOS) Wiring

The UVOS is wired to a “Supervisory” input on the compatible Fike releasing panel (SHP-Pro or Cheetah Xi). Refer to
the appropriate control panel manual for further information.

FConduil
com RED
> . / o J i
End of Line = [ << Sugennstory
i < | = ircui
Resistor > WHT
. o d
Universal Valve . 1 [ ‘ NO | WHT *Redundant Wire Leads
Operator Supervisor | BLK Provided for Series
(UVOS) . Connection to Next UVOS
BLK*,

UVOS Contacts Shown
in the Installed State

Universal Valve Operator Supervisor Wiring Diagram
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4.8. Installing Pneumatic Actuation Lines

Pilot line hoses are used to allow simultaneous pneumatic activation of multiple containers. The pilot line shall be
installed in a manner that protects it against crimping or mechanical damage. Where the pilot line could be exposed to
conditions that could lead to loss of integrity, special precautions shall be taken to ensure that no loss of integrity will
occur. Pilot lines shall be secured to a solid surface. Anchoring into plaster, sheetrock wall or any other facing material
is NOT acceptable.

4.8.1. Two Containers with IVO and IVPO

Step 1. Apply PTFE tape or thread sealant to all items (parts) equipped male NPT threads. Do NOT allow tape or
sealant to overlap end of fitting.

Step 2. Assemble items as shown in the diagram below, wrench tight.
Step 3. Remove %” NPT plug from the primary container’s adapter nipple and thread item 5 into port, wrench tight.
Step 4. Connect system actuation components (IVO, IEA, IVPO) to the containers. See Section 4.7 for details.

The containers are now armed.

1A or 1B

SECONDARY PRIMARY Container

Maximum Two Containers Connected to Fike Releasing Panel

Pilot Line Limitations:
1) Pilot line hoses supplied by Fike.

Ilt\le:\ Part Number Description Notes
1A 02-12728 Impulse Valve Operator (IVO)* Part of 70-279 Kit
1B 70-374 Impulse Energetic Actuator (IEA) Part of 70-390 Kit
2 02-12729 Impulse Valve Pneumatic Operator (IVPO)
2A 02-4535 1/8 in. NPT x 1/4 in. JIC Adaptor Part of 70-280 IVPO Kit
2B 02-4977 1/4in. JIC x 36 in. (914 mm) Long Actuation Hose
3 02-12926 1/4 in. JIC Male Adaptor
4 02-4977 1/4in. JIC x 36 in. (914 mm) Long Actuation Hose
5 02-4530 1/4 in. NPT x 1/4 in. JIC Adaptor
*

The IVO shown can be replaced with a IEA (Item 1B); however, there is no strike button provided on the IEA to permit mechanical manual
activation of the container. Electric manual activation must be used to manually activate the container.
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4.8.2. Multiple Containers with IVO and IVPO

Step 1. Install pneumatic tubing between the containers. See pilot line limitations below. Terminate tubing within 2
feet (0.61 m) of the container valve.

Step 2. Apply PTFE tape or thread sealant to all items (parts) equipped male NPT threads. Do NOT allow tape or
sealant to overlap end of fitting.

Step 3. Assemble items as shown in the diagram below, wrench tight.
Step 4. Remove %” NPT plug from the primary container’s adapter nipple and thread item 9 into port, wrench tight.
Step 5. Connect system actuation components (IVO, IEA, IVPO) to the containers. See Section 4.7 for details.

The containers are now armed.

1A or 1B

SECONDARY

PRIMARY Container

Maximum Seven Containers Connected to Fike Releasing Panel

Pilot Line Limitations:

1) Maximum 50 ft. (15.2 m) total length including hoses.

2) Tubing (supplied by others) shall be % in. x 0.035 in. wall stainless steel.
3) Pilot line hoses supplied by Fike.

Ilt\le:\ Part Number Description Notes
1A 02-12728 Impulse Valve Operator (IVO)* Part of 70-279 Kit
1B 70-374 Impulse Energetic Actuator (IEA) Part of 70-390 Kit
2 02-12729 Impulse Valve Pneumatic Operator (IVPO)
2A 02-4535 1/8 in. NPT x 1/4 in. JIC Adaptor Part of 70-280 IVPO Kit
2B 02-4977 1/4in. JIC x 36 in. (914 mm) Long Actuation Hose
3 C02-1356 1/4 in. Male JIC x 1/4 in. Male Tube Adaptor
4 02-12696 1/4 in. Tube 90° Elbow
5 N/A 1/4 in. x 0.035 in. Wall, Stainless Steel Tubing Supplied by others
6 C02-1359 1/4 in. Tube Tee
7 02-12695 1/4 in. Tube x 1/4 in. JIC Adaptor
8 02-4977 1/4in. JIC x 36 in. (914 mm) Long Actuation Hose
9 02-4530 1/4 in. NPT x 1/4 in. JIC Adaptor
*

The IVO shown can be replaced with a IEA (Item 1B); however, there is no strike button provided on the IEA to permit mechanical manual
activation of the container. Electric manual activation must be used to manually activate the container.
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4.8.3. Multiple Containers with Primary Nitrogen Actuator
Step 1. Install Nitrogen Actuator Assembly (item 1). See sections 4.7.5 for installation instructions.

Step 2. Install pneumatic tubing between the containers and the nitrogen actuator. See pilot line limitations below.
Terminate tubing within 2 feet (0.61 m) of the container valve and nitrogen actuator.

Step 3. Apply PTFE tape or thread sealant to all items (parts) equipped male NPT threads. Do NOT allow tape or
sealant to overlap end of fitting.

Step 4. Assemble items as shown in the diagram below, wrench tight.

Step 5. Install the UVO or UEA primary completer kit to the nitrogen actuator. See Sections 4.7.6 or 4.7.7 for
installation instructions.

Step 6. Connect IVPO to the containers. See Section 4.7 for details.

The containers are now armed.

Container

Maximum Five Containers Connected to Primary Nitrogen Actuator

Pilot Line Limitations:

1) Minimum 100 ft. (30.5 m) between Primary Nitrogen Actuator and first IVPO.
2) Maximum 300 ft. (91.5 m) between Primary Nitrogen Actuator and last IVPO.
3) Maximum 160 ft. (48.8 m) between first and last IVPO.

4) Maximum of six IVPOs can be activated by the Primary Nitrogen Actuator.

5) Tubing (supplied by others) shall be % in. x 0.035 in. wall stainless steel.

6) Pilot line hoses supplied by Fike.

See next page for a description of numerical callouts shown in the diagram above.
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Item

No. Part Number Description Notes
1 70-325-X Nitrogen Actuator Assembly
2A 02-13571 Universal Valve Operator (UVO)* Part of 70-335 Primary
Completer Kit
2B IG71-247 Universal Energetic Actuator (UEA) Part of 70-400 Primary
Completer Kit
2C 02-13640 1/8 in. NPT x 1/4 in. NPT Adapter
2D C02-1335 1/4 in. Street Tee
2E 02-4530 1/4 in. NPT x 1/4 in. JIC Adaptor ] )
2F 02-11766 1/4in. NPT x G1/4 Adapter Zi;n(’fzzrg:’gg Completer Kit
2G 02-10926 1/4 in. Sealing Washer
2H IG71-026 Vent Valve Assembly
2) 02-4977 1/4in.JIC x 36 in. (914 mm) Long Actuation Hose
3 02-12729 Impulse Valve Pneumatic Operator (IVPO)
3A 02-4535 1/8 in. NPT x 1/4 in. JIC Adaptor Part of 70- 280 IVPO Kit
3B 02-4977 1/4in.JIC x 36 in. (914 mm) Long Actuation Hose
4 C02-1356 1/4 in. Male JIC x 1/4 in. Male Tube Adaptor
5 02-12696 1/4 in. Tube 90° Elbow
6 N/A 1/4 in. x 0.035 in. Wall, Stainless Steel Tubing Supplied by others
7 C02-1359 1/4 in. Tube Tee
8 02-12695 1/4 in. Tube x 1/4 in. JIC Adaptor
*

activation of the container. Electric manual activation must be used to manually activate the container.

The UVO shown can be replaced with a UEA (Item 2B); however, there is no strike button provided on the IEA to permit mechanical manual
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4.8.4. Multiple Containers with Primary and Secondary Nitrogen Actuators
Step 1. Install Nitrogen Actuator Assemblies. See Sections 4.7.5 for installation instructions.

Step 2. Install pneumatic tubing between the containers and the nitrogen actuators. See pilot line limitations below.
Terminate tubing within 2 feet (0.61 m) of the container valve and nitrogen actuators.

Step 3. Apply PTFE tape or thread sealant to all items (parts) equipped male NPT threads. Do NOT allow tape or
sealant to overlap end of fitting.

Step 4. Assemble items as shown in the diagram below, wrench tight.

Step 5. Install the UVO, UEA or relay actuator completer kit to the nitrogen actuator. See Sections 4.7.6, 4.7.7 or
4.7.8 for installation instructions.

Step 6. Connect IVPO to the containers. See Section 4.7 for details.

The containers are now armed.

10

19B—=

PRIMARY
(OUTSIDE HAZARD)

Container

Maximum Five Containers Connected to Primary and Secondary Nitrogen Actuators

Pilot Line Limitations:

1) Maximum 150 ft. (45 m) between Primary Nitrogen Actuator and Secondary Nitrogen Actuator.
2) Minimum 100 ft. (30.5 m) between Secondary Nitrogen Actuator and first IVPO.

3) Maximum 300 ft. (91.5 m) between Secondary Nitrogen Actuator and last IVPO.

4) Maximum 160 ft. (48.8 m) between first and last IVPO.

5) Maximum of six IVPOs can be activated by the Secondary Nitrogen Actuator.

6) Tubing (supplied by others) shall be % in. x 0.035 in. wall stainless steel.

7) Pilot line hoses supplied by Fike.

See next page for description of numerical callouts shown in the diagram above.
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Item

No. Part Number Description Notes

1 70-325-X Nitrogen Actuator Assembly

2A 02-13571 Universal Valve Operator (UVO)* Part of 70-335 Primary

Completer Kit
2B IG71-247 Universal Energetic Actuator (UEA) Part of 70-400 Primary
Completer Kit

2C 02-13640 1/8 in. NPT x 1/4 in. NPT Adapter

2D C02-1335 1/4 in. Street Tee

2E 02-4530 1/4 in. NPT x 1/4 in. JIC Adaptor ] )
2F 02-11766 1/4in. NPT x G1/4 Adapter (Plf:mc’fzirg:’;g Completer Kit
2G 02-10926 1/4 in. Sealing Washer

2H IG71-026 Vent Valve Assembly

2) 02-4977 1/4in.JIC x 36 in. (914 mm) Long Actuation Hose

3 02-12729 Impulse Valve Pneumatic Operator (IVPO)

3A 02-4535 1/8 in. NPT x 1/4 in. JIC Adaptor Part of 70- 280 IVPO Kit
3B 02-4977 1/4 in. JIC x 36 in. (914 mm) Long Actuation Hose

4 02-14721 1/4 in.JIC x 1/4 in. FNPT Branch Tee

5 02-11346 1/4 in. JIC Coupling

6 C02-1356 1/4 in. Male JIC x 1/4 in. Male Tube Adaptor

7 02-12696 1/4 in. Tube 90° Elbow

8 N/A 1/4 in. x 0.035 in. Wall, Stainless Steel Tubing Supplied by others

9 C02-1359 1/4 in. Tube Tee

10 02-12695 1/4 in. Tube x 1/4 in. JIC Adaptor

11 70-325-X Nitrogen Actuator Assembly

12 IG71-120 Pneumatic Relay
12A 02-11243 R1/8 in. x 1/4 in. JIC Hex Nipple Part of 70-334 Pneumatic
128 02-4977 1/4 in. JIC x 36 in. (914 mm) Long Actuation Hose Relay Assembly

13 02-10801 G1/4x1/4in. JICx 39 in. (991 mm) Long Actuation Hose

* The UVO shown can be replaced with a UEA (Item 2B); however, there is no strike button provided on the IEA to permit mechanical manual
activation of the container. Electric manual activation must be used to manually activate the container.
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5. ACCEPTANCE TESTING

The completed system shall be reviewed and tested by qualified personnel that have knowledge and experience of the
testing requirements contained in this manual and NFPA 2001. Testing personnel shall follow all safety procedures
during system testing. The following acceptance testing procedures are intended to represent the minimum
requirement for the extinguishing portion of the system. Additional testing may be required by the AHJ.

If the system is connected to an alarm receiving office, notify the alarm receiving office that a fire system test is to be
conducted and that emergency response by the fire department or alarm station personnel is not required. Notify all
personnel in the areas that could be affected by the testing that a test is to be conducted and instruct them as to the
events that could occur during the test.

CAUTION: The releasing mechanism on each storage container or nitrogen actuator must be disconnected from the
container prior to conducting the acceptance test in order to prevent activation of the suppression system
during testing.

5.1. Pre-Checks and Visual Inspections

When the installation is complete and before making the final connections, the following system checks should be
made:

Enclosure Checks

1. Check the hazard area dimensions against those shown on the system plan(s). If the area volume has
changed, the agent weight should be recalculated and compared with the agent weight supplied.

2. Check the hazard area for walls or movable partitions that may have been added or changed. If walls or
partitions have been added, check to see that all areas within the hazard still receive adequate nozzle
coverage and agent distribution.

3. Thoroughly examine the enclosure to verify that it has been properly constructed and sealed to
eliminate any significant air leaks that could result in failure of the enclosure to hold the agent
concentration.

4. Perform an Enclosure Integrity Test on all protected enclosures. A Door Fan Test is the accepted method
to estimate worst-case room leakage and agent (concentration) hold time. Refer to NFPA Standard
2001, latest edition for additional information and door fan test procedures.

Mechanical Checks

1. Inspect the piping distribution system(s) to verify that it has been installed in compliance with the
design drawings. Nozzle locations, nozzle orientation, pipe sizes, pipe size reductions and orientation of
tees shall be checked against the design drawings. If piping system as installed differs from the design
drawings, the system MUST be recalculated to reflect the piping system as installed.

2. Visually inspect all components for signs of damage (i.e., corrosion, dents, twisted, etc.).

3. Check that all agent storage containers are properly located in accordance with the design drawings
4. Check that all agent storage containers are securely fastened with supplied brackets.
5

Check that all piping joints, discharge nozzles, and piping supports are securely fastened to prevent
unacceptable vertical or lateral movement during discharge.

6. Check that all warning and instruction signs are mounted where required.
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10.

11.

12.

13.

14.

15.
16.
17.

Check that all nozzles are the proper type, correctly placed in accordance with the design drawings, and
properly oriented. Make certain there are no obstructions that could block the discharge of agent from
the nozzle(s).

Make sure all nozzle set screws are in place.

Check the container gauge to confirm container pressure is in operable range. Pressure should read 360
PSIG at 70°F (24.8 BAR at 21°C). For temperatures other than 70°F (21°C), reference Temperature vs.
Pressure Chart on Page 9.

Check the model and agent weight markings on the container nameplate to verify that the correct
container has been installed in accordance with the design drawings.

Verify the amount of agent in the container(s) by either weighing the container or by using the
container’s Liquid Level Indictor (LLi), if installed. This information should be recorded and affixed to the
container so it can be used during container maintenance.

Verify the operation of auxiliary functions such as door closures, damper closures, air handling
shutdown, etc. should be verified when the control system is activated, both manually and
automatically.

Verify that the Low Pressure Switch (if installed) is properly secured to the container and wired properly
to control panel.

Check the system actuators (IVO, IEA or Nitrogen Actuator) are disconnected from the suppression
containers or pneumatic actuation lines to prevent false activation of the system.

Check all pipe joints for mechanical tightness.
Perform a pressure test on the piping network in accordance with NFPA 2001, latest edition.

Verify that all check valves (if used) are installed with the “Flow Arrow” pointing in the correct direction.

Pneumatic Checks

Where pneumatic system actuation components are used (i.e., IVPO, Nitrogen Actuator Assembly), the following
pneumatic checks should be made:

Remove all Impulse Valve Pneumatic Operators (IVPO) from container valves.
Disconnect actuation hose from the master container valve or Nitrogen Actuator Assembly.
Provide 100 psi (6.9 bar) pressure to the disconnected actuation hose.

Verify all IVPOs are in the fired (piston extended) position. Reset IVPO(s) upon completion of testing.

Electrical Checks

The information contained in this document does not cover service and maintenance procedures for the Detection
and Control System (electrical portion). The electrical portion of the system must be thoroughly checked out according
to the manufacturer's recommendations and the requirements of the AHJ.

IMPORTANT NOTE: Do not arm the Fike Clean Agent Fire Suppression system before the Detection and Control

System has been checked out and all circuits are free of trouble and ground fault conditions. If
control panel checks out, install the releasing mechanism to the container(s).

The results of the system checkout shall be documented in a test report. The test report shall be maintained by the
system owner for the life of the suppression system.
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6. MAINTENANCE

The completed system shall be maintained by qualified personnel that have knowledge and experience of the
maintenance and service requirements contained in this manual and NFPA 2001. Testing personnel shall follow all
safety procedures during system testing. The following maintenance procedures are intended to represent the
minimum requirement for the extinguishing portion of the system. Additional maintenance procedures may be
required by the AHJ.

IMPORTANT NOTE: This information does not cover maintenance procedures for the electrical and control portions
of the system. The control portion of the system should be thoroughly checked out according to
the manufacturer's recommendations and the requirements of the AHJ.

CAUTION: The releasing mechanism on each storage container must be disconnected from the container prior to
conducting the acceptance test in order to prevent activation of the suppression system container during
testing.

Monthly Inspection

1. Check that the releasing panel is powered and is free of supervisory, trouble, or alarm conditions.
2. Check that all manual controls (i.e., manual release, abort, pneumatic actuators, etc.) are unobstructed.

3. Check that the system components show no signs of physical damage, corrosion or a condition that
could prevent operation.

4. Check all piping supports to make sure they are tight and all piping is properly supported.
5. Check all nozzle orifices for signs of corrosion.

6. Check all nozzles to make certain there are no obstructions that could block the discharge of agent from
the nozzles.

7. Check the container gauge to confirm container pressure is in operable range. Pressure should read 360
PSIG at 70°F (24.8 BAR at 21°C). In the range of 50°F to 80°F (10°C to 27°C), the difference is
approximately 2 PSIG (15 kPa) per degree. For temperatures other than 70°F (21°C), reference
Temperature vs. Pressure Chart on Page 9. If the pressure loss indicated exceeds 10% of the nominal
pressure, check the container for leaks and repair as necessary.

8. Check that the protected equipment or hazard area has not been changed or modified.

9. Check that all penetrations made through the protected enclosure are properly sealed. Any new
penetration shall be sealed immediately maintaining the original fire resistance rating of the enclosure.

10. Verify that any previously noted deficiencies have been corrected.

If any deficiencies are found, appropriate corrective action shall be taken immediately. When the corrective action
involves maintenance or repair, it shall be conducted by a qualified fire protection service technician.

Semiannual Inspection and Service

1. Verify the amount of agent in the container(s) matches the agent weight stamped on the container
label, by either weighing the container or by using the container’s Liquid Level Indictor (LLi), if installed.
If the weight indicates a shortage exceeding 5% of required weight, the container must be removed
from service for repair and/or recharge.
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2. Check the container gauge to confirm container pressure is in operable range. Pressure should read 360
PSIG at 70°F (24.8 BAR at 21°C). In the range of 50°F to 80°F (10°C to 27°C), the difference is
approximately 2 PSIG (15 kPa) per degree. For temperatures other than 70°F (21°C), reference
Temperature vs. Pressure Chart on Page 9. If the pressure loss indicated exceeds 10% of the nominal
pressure, check the container for leaks and repair as necessary.

3. The following information should be recorded and affixed to the container so it can be used during
container maintenance.

Date of Inspection

Person performing the inspection

Type of agent

Gross weight and net weight of container
e. Container pressure and temperature

o0 oo

4. Check the pressure gauge on the nitrogen actuator assembly valve (if applicable) to confirm cylinder
pressure is in the operable range. Pressure should read 1800 psi at 70°F (124 bar at 21°C). Pressure may
vary with temperature. If the pressure loss indicated exceeds 10% of the nominal pressure (adjusted for
temperature), the cylinder must be recharged.

If any deficiencies are found, appropriate corrective action shall be taken immediately. When the corrective action
involves maintenance or repair, it shall be conducted by a qualified fire protection service technician.

Annual Inspection and Service

1. The checks listed in Section 5, Acceptance Testing should be performed.

2. Check the hazard area dimensions against those shown on the system plan(s). If the area volume has
changed, the agent weight should be recalculated and compared with the agent weight supplied to
determine if the correct amount of agent is being supplied to protect the hazard.

3. Thoroughly examine the enclosure to verify that the integrity of the enclosure has been maintained.
Any new penetrations into the enclosure have been properly sealed to eliminate any significant air leaks
that could result in failure of the enclosure to hold the agent concentration. If hazard conditions
indicate the inability to maintain the agent concentration, a door fan test should be performed in
accordance with NFPA 2001, latest edition.

If any deficiencies are found, appropriate corrective action shall be taken immediately. When the corrective action
involves maintenance or repair, it shall be conducted by a qualified fire protection service technician.

5 Year Inspection and Service

1. Perform a complete external visual inspection of each container in accordance with the Code of Federal
Regulations, Title 49 and Compressed Gas Association (CGA) Pamphlet C-6, Section 3. The container
does not need to be emptied or stamped while under pressure for this inspection. The inspection shall
be performed by a CGA/DOT approved inspector only.

Where the external visual inspection indicates that the container has been damaged, addition strength
tests shall be required.

2. All hoses shall be detached from the system and a hydrostatic pressure test shall be performed in
accordance with NFPA 2001, latest edition. Hoses failing the test must be marked and destroyed and
replaced. Hoses passing the test shall be marked to show the date of test prior to reinstallation.

If any deficiencies are found, appropriate corrective action shall be taken immediately. When the corrective action
involves maintenance or repair, it shall be conducted by a qualified fire protection service technician.
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After System Discharge

Recharge discharged containers. See Section 6.1 for instructions.
Recharge discharged nitrogen actuator cylinders. See Section 6.2 for instructions.

1

2

3. Replace damper in all 3-inch check valves. See Section 6.3 for instructions.

4. Reset the actuators (IVO, IVPO, and UVO) where used. See Section 6.4 for instructions.
5

Replace all Impulse Energetic Actuators (IEA) where used. The IEA is a single use device that MUST be
replaced after system discharge.

6. Reset Selector Valves, if applicable. See Section 6.5 for instructions.

6.1. Container Recharge Procedure

After a system discharge, it is imperative that the clean agent suppression containers be recharged and returned to
service as soon as possible (24 hours maximum) to ensure continued protection. Empty containers can be returned to
Fike for valve refurbishment and recharge or they can be sent to any Fike authorized Field Recharge Station.
Containers must be refurbished and recharge following the procedures outlined in the Clean Agent Recharge Manual,
P/N 06-290.

For system recharge, contact you system installer or Fike’s Customer Service Department at +001-816-229-3405.

CAUTION: Under no circumstances should personnel, other than a Fike Authorized Service Representative, attempt to
disarm and remove a container for recharge.

The following procedure shall be used to recharge discharged containers.
1. Use the main-reserve switch to engage the reserve agent supply, if provided.

2. Remove the Impulse Valve Operator Supervisor (IVOS) and disconnect the actuator (i.e., IVO, IVPO, IEA)
from the actuator port on the empty container(s).

3. Disconnect and remove the Pressure Gauge from the container fill port on the empty container.
Reinstall the threaded port plug retained during switch installation.

Disconnect the empty container from the suppression piping.

4

5. Remove the container from its mounting bracket or strap.

6. Install the container baffle plate and safety shipping cap to prepare the container for shipping.
7

Return the container to Fike or to an authorized container fill station for container rebuild and recharge.
Refer to Fike document P/N 06-290 for container recharge procedure.

8. Reinstall the recharged container making sure that the correct container is installed in the correct
location.

9. Reconnect the discharge piping to the recharged container.
10. Reinstall the Pressure Gauge to the container fill port. See Section 4.4 for instructions.

11. Reconnect the actuator (IVO, IVPO, IEA) to the valve actuator port. Make sure that the actuator has
been reset or replaced, where applicable.

12. Reinstall the IVOS to secure the actuator to the actuator port.
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6.2. Nitrogen Actuator Cylinder Recharge Procedure

After a system discharge, the nitrogen actuator cylinder(s) must be recharged and returned to service as soon as
possible (24 hours maximum) to ensure continued protection.

1. Disconnect the actuator (UVO, UEA or Pneumatic Relay) from the Nitrogen Actuator Assembly.
2. Remove the Nitrogen Actuator Assembly from the mounting surface.

3. Recharge the nitrogen cylinder. Refer to Nitrogen Actuator Recharge Manual 06-721 for recharge
instructions.

4. Reinstall the recharged Nitrogen Actuator Assembly to the mounting surface.

5. Reconnect the actuator (UVO, UEA or Pneumatic Relay) to the Nitrogen Actuator Assembly. Make sure
that the actuator has been reset or replaced, where applicable.

6. Reinstall the IVOS to secure the actuator to the actuator port.

6.3. 3 Inch Check Valve Damper Replacement Procedure

IMPORTANT NOTE:  This procedure only applies to the 3 inch check valves that have opened due to agent pressure.
Dampers DO NOT need to be replaced in 1 inch and 2 inch check valves.

The following procedure shall be used to replace the valve damper.
____ 1. Remove the check valve cap.

2. Remove old damper.

3. Insert new damper (P/N 70-322)

4. Reinstall the check valve cap, wrench tight.

5

Rearm the system after all 3 inch check valve dampers have been replaced.

3” Check Valve Cap _ Damper (P/N 70-322)
. ,(,)...lA \
' A3
! t,‘__\\‘_'/
|
il
HEEAN
i B
.
3 Inch Check Valve (P/N 70-317)
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6.4. IVO, IVPO and UVO Reset Procedure

Reset Instructions using the 02-14782 Reset Multi Tool

1. Disconnect the valve operator from the Impulse Valve actuator port by removing the operator supervisor (IVOS or
UVOS) or retaining clip that secures the operator in place.

2. Remove the Safety Cotter Pin and pull the Manual Strike Button until a slight click is heard indicating that the
internal components are realigned. This step does not apply to the IVPO.

<4— Pin Extended
) (Fired Position)

Operator

I:ull Knob

¥

3.

4. Squeeze reset tool handles until Operator Pin resets (clicks into place); then, reinsert the Safety Pin. The operator is reset and
ready to be installed.

Pin Reset
(Armed Position)

Operator

Squeeze
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Reset Instructions using the 70-286 Reset Tool

1. Disconnect the valve operator from the Impulse Valve actuator port by removing the operator supervisor (IVOS or
UVOS) or retaining clip that secures the operator in place.

2. Remove the Safety Cotter Pin and pull the Manual Strike Button until the operator resets (clicks into place). This
step does not apply to the IVPO.

Pin Extended —»
(Fired Position)

—-—> Pull Knob

Safety Cotter

3. Insert the valve operator (IVO or UVO) into the end of the Reset Tool and secure in place with the retaining clip
provided.

Reset Tool

v

—
i_
k.- : ¢—— Retaining Clip

4. With the Reset Tool resting firmly against a hard surface, push on the valve operator until the firing pin resets
(clicks into place).

Reset Tool

Hard Surface —¥» < — —* -
Retaining Clip

5. Reinsert the Safety Cotter Pin; then remove the Retaining Clip and the Reset Tool. The operator is reset and ready
to be installed.

No Pin Exposed
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6.5. Selector Valve Reset Procedure

After a system discharge, the activated selector valve must be reset using the following procedure prior to returning
the suppression system to normal operation.

Pull Ring

Pinion
Pop Off Valve

Actuator R
Pneumatic Hose

Mounting
Bracket

Ball Valve

Typical Selector Valve Configuration

Step 1. Insert a finger into the pop off valve pull ring mounted to the side of the selector valve actuator.

Step 2. Pull the ring up to open the valve to allow any stored pressure in the selector valve actuator or pneumatic
actuation line to be released.

Step 3. Using a wrench, turn the actuator pinion clockwise (CW) to close the ball valve.

‘ NOTE: This procedure must be performed for each activated selector valve.

6.6. Pressure Gauge Replacement Procedure

The following procedure is used to replace the pressure gauge on a
charged container.

CAUTION: When replacing a pressure gauge, do not allow the pressure
port to remain open (disconnected) for an extended period
of time. A significant quantity of agent could be lost from
the container.

Step 4. Place Teflon tape on the male thread connection of the
replacement pressure gauge. DO NOT overlap the end of the
connection - the first thread should be uncovered.

Step 5. Remove the old pressure gauge.

Step 6. Install the new pressure gauge.
Step 7. Check the assembly for leaks using a suitable leak test device.

Refer to the Recharge Manual, P/N 06-290 for recommendations and leak test procedures.
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APPENDIX A — Engineered System Design Example

The following is an example of a Fike ECARO-25 suppression system designed within the limitations established by
Fike’s UL listing and FM approval, and in compliance with NFPA 2001 using Fike Flow Calculation Program reflecting
the inputs required and showing the computer program output information.

HAZARD INFORMATION

Design Concentration: 9.0% (Minimum)
Temperature Range: 70° F. to 85° F.
Enclosure Elevation: 0 Feet (Sea Level)
Room Height: 8.0

Uncloseable Openings: None

No. of Nozzles:
- Control Room: 2 - 360° Nozzles

- Office / Storage Room: 1 - 180° Nozzles

<« 150 »le 400’ =i
T Office / Storage Room I| || A

) ®
f

Proposed Container

Control Room

Floor Plan
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INPUTS - FIKE ECARO-25 FLOW CALCULATION PROGRAM

zl
[~ Select Unit System

€ Sl Wnits [MKS],

& English Units (FR5)

Select Cyinder Hardware Group
€ DOT Cyinders with GCA
' DOT Cylnders with Solencid
@ BT Eyinders win Impulss
€ Eucpean Cyinders with Impuke
¢ Ewpean Cyinders wih Solenoid
 OEM Cplinders

Fipe Temp. Flow C:
Enter i
Tenpetne | 70 °F Auto Input Updte Ensbled
- Select Default Fipe o
PpeSchedule  [Auto Fick |
Mozzle Type  [Engsh Dril Codes with NPT treads |

(- Seleet System Discharge T

JI 10 sec

% Define Enclosures %]

Ercboue e [EEGIORRRORONE
Enclosuie Mame  |Contol Room

AddNewEncloswe | | Deleiebrdoone |

~Enclosure —Agent Flequi

e R et Cemeatieltan = %

Agent Design Cangantration =

Enclosure Length = ft Auto Draw
" Enclosure

™ Sub-Floor

Enclosuie Width

Enclosure Height =

Maximum Yolume = £400.00 3
Added Enclosure Volume = e
Subliasted Enclosurs Volume = 3

Piotacted Volume = [

I~ Use Enclosure Lapautta Calculate Yolume

Enclosure Minimum Temp =

Enclosure Maximum Temp =

Enclosure Elevation =

I

Masimum Agent Concentiation =

Amaurt of Agent Required =

- Customer Information

Company Name: Phone Fa

[<aiten & Ferrer Corporation [ [
Company Addiess: Contact Information:

[17 KaF Avenue [

[Blue Springs, MO 64015 |

- Project Information
Project Name: Pioject Location

[<AF Building [

Project Designer Project Accaunt:
o I

Project Desciption

Ijnllo\ Foom and Office / Starage Raom
4

&% Define Enclosures (%]

Ercloure Huricer [EEADURORORROORO =
Enclosure Name | Office / Storage Raom

AddNewEncloswe | Delete Enclosue |

 Enclosure Yaha - Agent R
Bl lersin= T (s e Gt = %
Enclasure Width = —IE“‘““’E Agent Design Concentration =
I SubFloor

Enclosure Height =

M asimum Volume = 1200.00 e
Added Enclosure Volume = 3
Subtracted Enclosure Valume = 3

Fratected Yolume = 1200.00 i3

™ Use Enclosure Layaut ta Calculate Volume:

Enclosure Minimum Temp =

Enclosurs Maimur Temp =

Enclosure Elewation =

om0

Maximun Agent Concentration =

Amount of Agent Required =

[@ Specify Nozzles
Nozzle Specification Unlocked

Enclosure

i~ Select Number of Nozzles

N | Mame Agent Arza Numberof | 2 ﬂ Auto Cale Agent
G001 | Control loom TG bs | BO0OOIE
0002 | Office / Starage Raom LS 150.00 1F Nozzle | Type | Agent (bs] Flowe

0101 | ae0 1025 101bs/s
0102 | aeo 1025 101bs/s

Estimated Mumber of Nozzles to Cover Area =1

Agent Remaining = 0 lbs

Specily Cylinders (DOT Cylinders with Impulse Valve]
Cylinder Specification Urlocked

Seleot Cylinder Typ:

Pipe Netiark

~ Select Mumber of C;

Numberof [ |
Cuiinders B
Tatal Required Agent =

Agent Per Cylinder = 744 Ibs Cylinder | Min Fil ‘ P Fil ‘Eyhndel Cylinder ‘ Valve

Wolume Weight ‘weight | Diameter Height Diameter
Total Stored Agent = 244 |bs. T T 5

541EIEIY[‘| 136.00bs ‘ 3020 Ihs ‘ 1EB70ft | 354201 ‘ 30in |

[70263 375 b Upright =

Auto Pick Cyinder (Min Fil] | Auto Pick Cylinder (Mar Fil] |

Cylinder Fil Density = 451 |bs / 1

- Select Manifold Type Enter Manifold Parameters

% Mo Manifold € Center Exit Manifold " End Exit Manifold Cylinder Spacing =

i
Cylindets D . : 0 I:lqmmys Valve to Maniold - it
el Ext ' g : GIEEEDR | | goietoEre @
ft

™ Usze Main / Reserve System Cyiinder to Exit =

Specify Nozeles
Nozzle Specification Urlocked

~ Select Number of Nozzles

Number of -
Hum [Hame gent Area mesicl 1 j Auto Cale Agant
000 | Conirel Fioom Z05ks | 0000
0002 | Office 7 Storage Room 3bs T50.00 Mozzle | Type | Agent (lbs] Flow

0201 3 30 4lbsds

Estimated Number of Nozzles to Cower Area =1

Agent Remairing = 0 lbs

PAGE / 106

Doc. P/N 06-431
Rev. 10 / March, 2020



Office Storage Room l 1

7 — ] .

Proposed Container

Control Room

FIGURE 2 - Pipe and Nozzle Layout

—18x]
Fils_Input Data Window _telp =18x]
= & = &
New  Cpen  Save Preview | Back Fowad | Sep  Info  Encosue Noxle Growps Cdinder Layout  Table
Pipe Network [0001 - Fipe Netwark 0001 ~| [[F=leresSeaonbala )| Perform Flow Caloulation
Fipe Sections Poe Network Inpt Flow Caloulalion Results
Pioe | Elevation | Selected Fipe | Selected Pipe | 90°  [Thu Tee| Side Tee Equivalent Nozzle | Selected | Selected Equivalent Agent Flow Nozzle Oiifice | Il Vapor |~ Liauid
Stat | End | \engh | Change | Diemeter e | Elbows | Branch | Branch | U9 | Lengthadded | CN9ETS | Type” | Mozale Agent | Nozzle Oriice Fipe Type fizge || SR | ERECD | gy | Nl Time | Discherge Time | Liguid Time
i B EE TN EE SCH 40T FE i
. 3 450 450 AwoFick | AutoFic
4 300 1 AutoFick | duto Pick
B 17.001t AuoPick  Auto Pk 1
201 450/t | D50R__|AuoPick __|Auto Fic 1 190 [340bs__|AuoPick
102 17501 050K AuoFik | Auto Fic 1 0 s05ks  AuoPick
101 350 |DSOR__|AuoPick |Auto Fic 1 360 [S05ks |AuoPick
I

o EngiMaster kS erviceMan\sample problem, 12
Flo. InputDats Window Help x|
0 = -5
Mew  Open  Sove Fievew | Bock Fowad | Setp o Encloswe Node Gioups Cylnder  Lajout  Toble
Pipe Netwark 0001 - Pps Network 0001 <] _ Restoe Pipe Section Deta_| [ Peifir o Calculatan.._|
Fipe Sectons Pipe Network Input: Flon G
Pipe | Elevalion | SelectedPioc | SelociedPe | 50° | Th Tee|Side Tee Ecquivalent Moo | Selected | Selected i Equivalert Agent Flow Nozle Oifice | Iniia Vaper | Liouid Erdof
St | End | \ength | Change | Diameler | Schedde | Elbows | Branch | Branch | " | Lengthadded | AN9Ets | Type” | nozde Agent | Nozde Oiffce i B=n F"N“'El Brlrzmm)|| “5ffn™ | M=t Time | Discharge Time | Liquid Time
T 2 S5 [350F |3 o 2B T 3540 (W09 [Zie @ [245bs/s
3 150t 450R 14/Ain o 11/4SCHAT 4501 250 pi @ [245kbs/s
4 g A4 : 11/45CHAD (64510 240 s @ (245kbss
5 17001 Adin o 1 11/45CHA0 22757 28 a 203k
1 |esoh 0%k |34 o i 180 (30bs [01910in 3/4-SCH40 [108BR 228 a 2bsis  |413bs  [01910n (024 [9T6s 340
12 7 0sr T o 1 30 025bs 037700 TSCH40 |Ba7ho02ps Shs |95bs  0370n (0825 (972s 10345
01 |aoon  [0sar [Tin o 1 30 1025ks (037700 TSCHA0  [1187#  |o02p 08ks/s  [1072bs  (03770n  (03%:  [9%rs 953 :
I
I
|
I I

[ECAR 0-25 Flow Caloulalion Software Version 4100000
Calculation based on fived nozale codes and pipe sices.
Calculation peformed on 8/25/2011 30431 PM

System calculated vithin mits of Fikes UL fsting and FM approval

Bistan| | @ ol (W & 2] & |[52: ECARD 25 Flow Calc. | U] Docurent] - Microsshtw. |- le)

2« DI 316PM
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OUTPUTS - FIKE ECARO-25 FLOW CALCULATION PROGRAM

ECARDO-25 Flow Calculation Software Fike Corporation

CDHF’DRATIDN

ECARD-25 Flow Caloulation Softwar e wersion <, 10,0000
Copwright @ 2002-2011 Fike Corporation
1L Exded3, FM 3014476
Licensed to ECM, Fike
Resuts Printed on 9222011

PROJECT INFORMATION

Project Mame: KAF Building

Project Desigrer: =

Project Location:

Project Account

Project Des oiption: Contral Room and Office f Storage Room

Project Filename; L3 Ted '\ Design Confrd -Corp EnghMaster s-FireSupa'0-Ecar o- 25, 06-431

Ecarc2sl v EquipDesign@:ServiceMansample problemn, 125

CUSTOMER. INFORMATION

Comparn Mame; kolten &, Fesrrier Corporation
Comparty Acddress: 11 KAF Bvenue

Blue Springs, MO 54015
Compary Phone:
Comparty Fax:
Cortact Information:

sample problem.125

ECAFIC!_K/HEE

Page 1
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ECARDO-25 Flow Calculation Software

Agent Requirements - Enclosure 0001 {(Control Room )

Fike Corporation

Enclosore Velfume
Enclosvre Area Heiaht ¥oum e Aofofed’ Subtracted Protected Volome
40,00 R L X 2000 R e .00 R Hore o E00.00 B2
Concentralion | Cencenlralion Temperaltore Temperatore Efevation Agent Regquied
9,20 % 9,21 % at 70 F 70 °F 70 F oR 205.0 |bs
Agent Requirements - Enclosure D002 {Office / Storage Room)
Encfosure ¥elome
Enclesure Area Heiaht Vofum e Added Subtracted Protected Volume
1500 R L ¥ 10,00 f w 2.00 R Hore More 1200.00 R
Concentralion | Cencenlralion Temperaltore Temperatore Efevation Agent Regquied
9.20 % 9,33 % at 70 F 70 °F 70 F oR 29.0 ks
sample problem.125 Page 2
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ECARD-25 Flow Calculation Software

N ozzle Information - Pipe Network 0001 {Pipe Network DDO1)

Fike Corporation

Mozzie Number Type B csore Name Kegoested Agent

0101 3R0° orkrd Room 102.5 |bs

010z 3E07 Cortral Room 102.5 |bs

nz01 180@ Cffice [ Sorage Room 29.0 ks
Takal Agent Distributed Through Fipe Metwark: 244.0 |bs

sample problem.125 Page 3
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ECARO-25 Flow Calculation Software

Cylinder Information - Pipe N etwork D001 (Pipe Network 0001)

Fike Corporation

Agenl Per Cyfinder Vahe to Cytin der to
Cyfinder Type Fyhinder Man ifold Firpe Spacing M tamifuld Exit
70-269 375 |b Upright 1% 244 |bs Mo Marifol d - - -
Fif Densily Emply Weight Floor Area Floor L o ading
451 |be f R2 218 |bs ER LR 212 |be fR2
sample problem.125 Page 4
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ECARD-25 Flow Calculation Software Fike Corporation

Pipe Network Isometric

TS U g
[FEEN. TS
sample problem.125 Page 5
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ECARD-25 Flow Cal culation Software

Flow Calcul ation Input Data - Pipe Network 0001 {Pipe Networck 0001)

Fike Corporation

start | Ene | tenpn | Bewation P':‘__"’ga P_:;:;:n sor | mro | sie | wwion te?um o m ':‘:;“: il
2 1Tk s Tin SEHADT TR
2 1 P Y FET in | scHaoT
1 4 100t in | scHaoT
4 5 1o n | scHaoT
4 2ol 4E0/ skl 4 AH in ECHADT =0 10 kbs Lol )
s | w2 | 17som oI in SEHADT ®0 | wzses | oame
= L 400/ Q=0 im SCHADT xo PLirEY = 03T n
sample problem.125 Page b
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ECARD-25 Flow Calculation Software

Fike Corporation

Flow Calcul ation Output Data - Pipe N etwork 0001 {Pipe Network 0001)

Start | Emd Alpe Tyoe Equ Lenghh Rart PFressune Emnd Pressure Flow Bxte Agemt Discharg ed Ol fice Diameter
2 3 ECHA4D 0501 6l pea 25 pein MEbak
2 3 L LM-SCH 40 4500 155 pmla 240 pei MEbak
3 4 L LM-SCH 40 GASIE 240 pia 238 peiny MEbak
4 = L LM-SCH 40 nTER 238 pmia 203 e ikl =4
4 rici) 34 SCH 40 WDEEfE 238 pmia 213 peiny 4.2 bals 413 ks [y ]
= Loz L SCHA4D EITi 203 peia L9 pai 95 bals 955 lbs QI
= ] L SCHA4D LLETHE 203 peia LT e [DEksls 073 ks QI
Flow Calcula tion Messages
ECARCH-IT Flow Caloualon Soffwane Wersion 4.0000000
Calodabion basad o foeed nocde oodes and P sioes.
Calcuialion performed on 8 &/ 1000 3L M
Syshem calosabed wikhin Bmds of Fikes UL Isting amd FM aporoal
sample problem.125 Page 7
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ECARD-25 Flow Calculation Software

Bill of Materials - Pipe Network 0001 {Pipe Network 0001)

Cylinder List

Fike Corporation

Gty Part Nom ber EydhinderDescripbion Ageot Fiff Amont
1 FO-264 375 |b Lpricht 244 |be
Mozzle List
] Parl Noum ber Mozzfe fire Mezzrfe Type Deilf Diameter
101 0-039-377 10 1 -SCH 40 EAI 037FF0in
10z 0-039-377 10 1 -SCH 40 EAI 037FF0in
201 &0-046-1310 34 -50H 40 150° 014910 in
Pipe List
Seclion Fipe Leaghh Ppe Type
1-2 354 ft 3 S 40
-3 450 ft 11/4-5H 40
-4 300 f 11/4-5H 40
4-5 1700 R 11/4-5H 40
4-zi1 450 ft 384 -50H 40
g - 10z 1750 1 -5CH 40
§-101 4,00 ft 1 -5CH 40
sample problem.125 Page 8
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ECARO-25 Flow Calculation Software

System Acceptance Report

Pipe Network Discharge Time

Fike Corporation

Pich Sivlgent o Ppe Fipe
Ppe Network ye fime Netwrork Temperatore
0001 - Fipe Metwork 0001 989 15,2 3% 70 9
Enclosure 0001 (Control Room) - Nozzle Performance
Mozzke Nomber Orifice INameter Agent Regoested Agent Predicted Mezzle Prescore
101 0.3770in 102.5 |k 107.2 Ibs 176 peia
102 0,37 700n 1025 |bs 95 5 |bs 159 peia
Minimom Kegoired . . Minimom Predicied Marimom Predicied
Concentralion Desipn Concentralion Concenlraion Concenlraltion
900 %% 9.20 %% 9,12 % at 70 F 9,12 % at 70 °F
Enclosure 0002 (Office / Storage Room) - Noezle Performance
MNozzle Nomber Orifice Nameler Arent Kegoested Adgent Prediclted Nezrle Pressore
201 0.1910 in 41.2 ke 213 peia
Minimom Kegoired . . Minimom Predicied Marimom Predicied
Concentralion Desipn Concentralion Concenlraion Concenlraltion
900 %% 9.20 %% 9,83 % at 7O F 9,83 % at 70 °F
sample problem.125 Page 9
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APPENDIX B — Pre-Engineered Piping Limitations

Pre-Engineered systems are simple one or two nozzle configurations that have been pre-tested in accordance with
NFPA 2001, UL / ULC listing (UL Ex4623) and FM approval (FM 3014476). The Pre-Engineered concept minimizes the
engineering effort required to design an effective system. As long as nozzle selection, pipe size and pipe length
limitations are adhered to, hydraulic flow calculations are not required. The designer will only need to perform a
simple hand calculation.

The following table lists the container sizes available for use with Pre-Engineered systems.

Container | Container | Minimum Fill Range | Maximum Fill Range Fill Mounting | Valve
Size Part (25 Ibs/ft3 — 400 kg/m3) (56 Ibs/ft3 — 896 kg/m3) Increments Position Size
Ib. (L) Number Ibs. (kg) Ibs. (kg) Ibs. (kg) Position in. (mm)
5(2) 70-272 4(2.0) 1(0.5) (VL;T\:iegBL) 1(25)
10 (4) 70-273 4(2.0) 8(3.5) 1(0.5) (Vi'i’jegﬂ;) 1(25)
20 (8.5) 70-263 8(3.5) 16 (7.5) 1(0.5) :opr:'zgoh:t;l 1(25)
35 (15) 70-264 14 (6.5) 30 (13.5) 1(0.5) :opr:'zgoh:t;l 1(25)
60 (27) 70-265 25 (11.5) 54 (24.5) 1(0.5) :opr:'zgoh:t;l 1(25)
100 (44) 70-266 39 (18.0) 87 (39.0) 1(0.5) (Vliﬁ’\:‘;gﬂg) 1(25)

The 180° or 360° nozzles can be used on a Pre-Engineered system using the same design limitations described in

Section 3.15.
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Single Nozzle System Design

When designing a single nozzle system, the designer simply needs to use the following table to determine the pipe
network limitations associated with each container size. As long as the proposed pipe network does not exceed any of
the limitation listed in the table, the pipe network is acceptable.

Pre-Engineered Pipe Network Limitations — Single Nozzle Systems

Elbows Deduct value from Nozzle Type
b, (1) in. (mm) pft. (m) Ml-aext;glzi:e over10 360° Nozzle 180° Nozzle
ft. (m)
5(2) 3/8 (10) 26 (7.92) 10 1.3 (0.4) 80-077-1015 80-084-0935
10 (4) 3/8 (10) 56 (17.07) 10 1.3 (0.4) 80-077-1495 80-084-1405
20 (8.5) % (15) 60 (18.29) 10 1.7 (0.52) 80-078-1935 80-085-1800
35 (15) % (20) 75 (22.86) 10 2.2(0.67) 80-079-2969 80-086-2770
60 (27) 1(25) 75 (22.86) 10 2.8 (0.85) 80-080-3770 | 80-087-3480
100 (44) 1% (40) 100 (30.48) 10 4.3(1.31) 80-082-5781 80-089-5312
T 3/4” (20 mm)
: 1.0’ (0.3 m)
3/4” (20 mm) 3/4” (20 mm) e
50" (152 m) 25.0° (7.62m)
ﬁr EXAMPLE:
= 35 Ib. (15 L) container w/ 3/4” (20 mm) pipe and one nozzle
Pipe Lengths: 5.0’ (1.52 m) + 25.0’ (7.62 m) + 1.0’ (0.3 m) = 31.0’ (9.44 m)
Less than 75.0’ (22.86 m) maximum pipe length
— No. of Elbows: 2 (less than 10; no pipe length reduction required)
) (Pipe Network is “Acceptable”)
Single Nozzle System Design Example
PAGE / 118 Doc. P/N 06-431
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Two Nozzle System Design

When designing a two nozzle Pre-Engineered System, the nozzle and piping layout MUST be installed in a balanced
configuration. To accomplish this, the flow path from the container to each nozzle must be the same length, using the
same pipe sizes, the same quantity and type of fittings, and the nozzles must discharge the same amount of agent
from each nozzle. A piping network is considered to be balanced if the total length from the container to each nozzle is
within 10% of each other.

In addition, all tee splits MUST be made using a Bullhead Tee configuration, and each outlet must be oriented in the
horizontal plane.

Pre-Engineered Pipe Network Limitations — Two Nozzle Systems
Section A Section B Nozzle Type
Total Deduct Deduct
Container SR, value from value from | Maximum
Size Pipe Size TPD for Pipe Size TPD for Pipe
D o o
Ib. (L) (T'I;OIDF; in. (mm) | each Elbow | in.(mm) | each Elbow Length Sobginees L e
over 6 over 4 ft. (m)
ft. (m) U ()

10 (4) 30 1/2(15) | 1.7(0.52) | 3/8(10) 1.3(0.4) 16 (4.9) 80-077-1015 | 80-084-0960
20 (8.5) 60 1/2(15) | 1.7(0.52) | 3/8(10) 1.3(0.4) 32 (9.8) 80-077-1610 | 80-084-1610
35 (15) 75 3/4(20) | 2.2(0.67) | 1/2(15) | 1.7(0.52) 32 (9.8) 80-078-2130 | 80-085-2090
60 (27) 75 1(25) 2.8(0.85) | 3/4(20) | 2.2(0.67) 32(9.8) 80-079-2969 | 80-086-2770
100 (44) 90 1%(40) | 4.3(1.31) 1(25) 2.8(0.85) 32(9.8) 80-080-3770 80-087-3480

35 Ib. (15 L) container w/ 3/4” (20 mm) pipe [Section A] & 1/2” (15 mm) pipe [Section B] w/ 2 nozzles
Actual Pipe Lengths + (No. of Elbows x Equivalent Length) = TPD per Section

Section A
4.0’ (1.22 m) + 14.0’ (4.27 m) + 2.0’ [0.61 m) + 19.0’ (5.79 m) + 3 elbows® (0) = 39.0’ (11.89 m)

Section B
14.5’ (4.42 m) + 0.5’ (0.15 m) + 1 elbow? (0) = 15.0’ (4.57 m)

Total TPD = 39.0’ (11.89 m) + 15.0’ (4.57 m)
54.0 (less than 75 maximum TPD) (Pipe network is “Acceptable”)

! The 3 elbows in Section A is less than 6 therefore no pressure drop compensation required
2 The 1 elbow in Section B is less than 4 therefore no pressure drop compensation required

1/2” (15 mm)

3/4” (20 mm)
14.0’ (4.27 m) <4—— 0.5 (0.15m)

Pipe Drop to Nozzle

1/2” (15 mm)
3/4” (20 mm) ¢ ,
<«—3/4"(20mm 14.5' (4.92 m)

3/4” (20 mm) 2.0’ (0.61 m)

4.0’ (1.22 m)

3/4”(20 mm)
N 19.0’ (5.79 m)

Two Nozzle System Design Example
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APPENDIX C — Safety Data Sheets

e HFC-125 Agent
e Nitrogen

These data sheets are only controlled while on the manufacturer’s website. The controlled version is available for
download from the manufacturer’s website. The manufacturer’s cannot assure the integrity or accuracy of the SDS
information contained in this document after it has been downloaded from their website.
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SAFETY DATA SHEET

Genetron® FS125

000000020820
Version 1.0 Revision Date 08/15/2016

Honeywell

Print Date 02/07/2018

SECTION 1. PRODUCT AND COMPANY IDENTIFICATION

Product name . Genetron® FS125

Number ;000000020820

Product Use Description . Fire extinguishing agent

Manufacturer or supplier's . Honeywell Specialty Chemicals Seelze
details GmbH

Wounstorfer Stralke 40
Seelze, 30926

For more information call . 800-522-8001

+1-973-455-6300
(Monday-Friday, 9:00am-5:00pm)

+1-703-527-3887

(24 hours/day, 7 days/week)

In case of emergency call : Medical: 1-800-498-5701 or +1-303-389-1414
. Transportation (CHEMTREC): 1-800-424-9300 or

SECTION 2. HAZARDS IDENTIFICATION

Emergency Overview

Form . Liquefied gas
Color . colourless
Odor . slight

Classification of the substance or mixture

Classification of the substance : Gases under pressure, Liquefied gas
or mixture Simple Asphyxiant

GHS Label elements, including precautionary statements

Page 1 /13
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SAFETY DATA SHEET Honeywell

Genetron® FS125

000000020820
Version 1.0 Revision Date 08/15/2016 Print Date 02/07/2018
Symbol(s)
Signal word . Warning
Hazard statements . Contains gas under pressure; may explode if heated.
May displace oxygen and cause rapid suffocation.
Precautionary statements : Prevention:
Use personal protective equipment as required.
Storage:
Protect from sunlight. Store in a well-ventilated place.
Hazards not otherwise : May cause eye and skin irritation.
classified May cause frostbite.

May cause cardiac arrhythmia.

Carcinogenicity

No component of this product present at levels greater than or equal to 0.1% is identified as a known or
anticipated carcinogen by NTP, IARC, or OSHA.

SECTION 3. COMPOSITION/INFORMATION ON INGREDIENTS

Formula : CHF2CF3
Chemical nature . Substance

Chemical name CAS-No. Concentration
Pentafluoroethane 354-33-6 100.00 %

SECTION 4. FIRST AID MEASURES

General advice . First aider needs to protect himself. Move out of dangerous
area. Take off all contaminated clothing immediately.

Page2 /13
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SAFETY DATA SHEET

Genetron® FS125

Honeywell

Notes to physician

Treatment

000000020820
Version 1.0 Revision Date 08/15/2016 Print Date 02/07/2018
Inhalation Move to fresh air. If breathing is irregular or stopped, administer
artificial respiration. Use oxygen as required, provided a
qualified operator is present. Call a physician. Do not give drugs
from adrenaline-ephedrine group.
Skin contact After contact with skin, wash immediately with plenty of water. If
there is evidence of frostbite, bathe (do not rub) with lukewarm
(not hot) water. If water is not available, cover with a clean, soft
cloth or similar covering. If symptoms persist, call a physician.
Eye contact Rinse immediately with plenty of water, also under the eyelids,
for at least 15 minutes. In case of frostbite water should be
lukewarm, not hot. If symptoms persist, call a physician.
Ingestion As this product is a gas, refer to the inhalation section. Do not

induce vomiting without medical advice. Call a physician
immediately.

Because of the possible disturbances of cardiac rhythm,
catecholamine drugs, such as epinephrine, should be used with
special caution and only in situations of emergency life support.
Treatment of overexposure should be directed at the control of
symptoms and the clinical conditions. Treat frost-bitten areas as
needed.

Suitable extinguishing media

Specific hazards during
firefighting

SECTION 5. FIREFIGHTING MEASURES

. The product is not flammable.

ASHRAE 34

Use water spray, alcohol-resistant foam, dry chemical or
carbon dioxide.

Use extinguishing measures that are appropriate to local
circumstances and the surrounding environment.

. Contents under pressure.

This product is not flammable at ambient temperatures and
atmospheric pressure.

However, this material can ignite when mixed with air under
pressure and exposed to strong ignition sources.

Container may rupture on heating.

Cool closed containers exposed to fire with water spray.

Do not allow run-off from fire fighting to enter drains or water
courses.

Page 3/13
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SAFETY DATA SHEET Honeywell

Genetron® FS125

000000020820
Version 1.0 Revision Date 08/15/2016 Print Date 02/07/2018

Vapours are heavier than air and can cause suffocation by
reducing oxygen available for breathing.

In case of fire hazardous decomposition products may be
produced such as:

Hydrogen halides

Hydrogen fluoride

Carbon monoxide

Carbon dioxide (CO2)

Carbonyl halides

Special protective equipment : In the event of fire and/or explosion do not breathe fumes.
for firefighters Wear self-contained breathing apparatus and protective suit.
No unprotected exposed skin areas.

SECTION 6. ACCIDENTAL RELEASE MEASURES

Personal precautions . Immediately evacuate personnel to safe areas.
Keep people away from and upwind of spill/leak.
Wear personal protective equipment. Unprotected persons
must be kept away.
Remove all sources of ignition.
Avoid skin contact with leaking liquid (danger of frostbite).
Ventilate the area.
After release, disperses into the air.
Vapours are heavier than air and can cause suffocation by
reducing oxygen available for breathing.
Avoid accumulation of vapours in low areas.
Unprotected persennel should not return until air has been
tested and determined safe.
Ensure that the oxygen content is >= 19.5%.

Environmental precautions  : Prevent further leakage or spillage if safe to do so.
The product evapourates readily.

Methods for cleaning up : Ventilate the area.

SECTION 7. HANDLING AND STORAGE

Handling
Handling :  Handle with care.
Avoid inhalation of vapour or mist.
Do not get in eyes, on skin, or on clothing.
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Advice on protection against
fire and explosion

Storage

Requirements for storage
areas and containers

Wear personal protective equipment.

Use only in well-ventilated areas.

Pressurized container. Protect from sunlight and do not expose
to temperatures exceeding 50 °C.

Follow all standard safety precautions for handling and use of
compressed gas cylinders.

Use authorized cylinders only.

Protect cylinders from physical damage.

Do not puncture or drop cylinders, expose them to open flame or
excessive heat.

Do not pierce or burn, even after use. Do not spray on a naked
flame or any incandescent material.

Do not remove screw cap until immediately ready for use.
Always replace cap after use.

The product is not flammable.
Can form a combustible mixture with air at pressures above
atmospheric pressure.

Pressurized container: protect from sunlight and do not expose
to temperatures exceeding 50 °C. Do not pierce or burn, even
after use.

Keep containers tightly closed in a dry, cool and well-ventilated
place.

Storage rooms must be properly ventilated.

Ensure adequate ventilation, especially in confined areas.
Protect cylinders from physical damage.

Protective measures

Engineering measures

Eye protection

SECTION 8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Do not breathe vapour.

Avoid contact with skin, eyes and clothing.

Ensure that eyewash stations and safety showers are close to
the workstation location.

General room ventilation is adequate for storage and handling.
Perform filling operations only at stations with exhaust
ventilation facilities.

Wear as appropriate:
Safety glasses with side-shields
If splashes are likely to occur, wear:
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Hand protection

Skin and body protection

Respiratory protection

Hygiene measures

Exposure Guidelines

Goggles or face shield, giving complete protection to eyes

Leather gloves

In case of contact through splashing:
Protective gloves

Neoprene gloves

Polyvinyl alcohol or nitrile- butyl-rubber gloves

Avoid skin contact with leaking liquid (danger of frostbite).
Wear cold insulating gloves/ face shield/ eye protection.

In case of insufficient ventilation, wear suitable respiratory
equipment.

Wear a positive-pressure supplied-air respirator.

Vapours are heavier than air and can cause suffocation by
reducing oxygen available for breathing.

For rescue and maintenance work in storage tanks use
self-contained breathing apparatus.

Handle in accordance with good industrial hygiene and safety
practice.

Ensure adequate ventilation, especially in confined areas.
Avoid contact with skin, eyes and clothing.

Remove and wash contaminated clothing before re-use.
Keep working clothes separately.

Components CAS-No. Value Control Upda | Basis
parameters te

Pentafluoroethan 354-33-6 TWA: 4,900 mg/m3 2007 |WEELUS. OARS.

e Time (1,000 ppm) WEELs Workplace
weighted Environmental
average Exposure Level

Guide

Pentafluoroethan 354-33-6 TWA : (1,000 ppm) Honeywell:Limit

e Time established by
weighted Honeywell
average Intemational Inc.

SECTION 9. PHYSICAL AND CHEMICAL PROPERTIES

Physical state

Liquefied gas

Page6/13

PAGE / 126

Doc. P/N 06-431

Rev. 10 / March, 2020



Genetron® FS125

SAFETY DATA SHEET

Honeywell

Flash point

Evaporation rate

Lower explosion limit

Upper explosion limit

Vapor pressure

Vapor density

Density

Water solubility

Partition coefficient:
n-octanol/water

Ignition temperature

. Note: Not applicable
=1

Method: Compared to CCl4.

. Note: None

. Note: None

12,438 hPa

" at21.1°C(70.0 °F)

28,110 hPa
at 54.4 °C(129.9 °F)
4.2 Note: (Air=1.0)

1.21 g/lem3 at21.1°C

0.9g/

. log Pow: 1.48

000000020820
Version 1.0 Revision Date 08/15/2016 Print Date 02/07/2018
Color : colourless
Odor : slight
Melting point/range -103 °C
Boiling pointboiling range -48.5 °C

Note: The product is more soluble in octanol.

: >750°C
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Decomposition temperature : =250°C
Note: To avoid thermal decomposition, do not overheat.
Molecular weight : 120.03 g/mol

SECTION 10. STABILITY AND REACTIVITY

Chemical stability . Stable under normal conditions.

Possibility of hazardous : Hazardous polymerisation does not occur.

reactions

Conditions to avoid . Pressurized container. Protect from sunlight and do not expose

to temperatures exceeding 50 °C.

Decomposes under high temperature.

Some risk may be expected of corrosive and toxic
decomposition products.

Can form a combustible mixture with air at pressures above
atmospheric pressure.

Do not mix with oxygen or air above atmospheric pressure.

Incompatible materials to . Finely divided aluminium
avoid Potassium
Calcium
Powdered metals
Aluminium
Magnesium
Zinc

Hazardous decomposition : In case of fire hazardous decomposition products may be
products produced such as:

Halogenated compounds

Hydrogen fluoride

Carbonyl halides

Carbon monoxide

Carbon dioxide (CO2)

SECTION 11. TOXICOLOGICAL INFORMATION

Acute oral toxicity . Note: Not applicable
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Acute inhalation toxicity

Sensitisation

Repeated dose toxicity

Genotoxicity in vitro

Teratogenicity

Further information

. Exposure time: 4 h

Species: Rat

. Cardiac sensitization

Species: dogs
Note: No-observed-effect level 75 000 ppm Lowest observed
effect level 100 000 ppm

. Species: Rat

Application Route: Inhalation
Exposure time: 4 Weeks
NOEL: 50000 ppm

Note: Subchronic toxicity

Test Method: Ames test
Result: negative

Cell type: Human lymphocytes
Result: negative

Cell type: Chinese Hamster Ovary Cells
Result: negative

. Species: Rabbit

Application Route: Inhalation exposure

NOAEL,Teratog: 50,000 ppm

NOAEL Maternal: 50,000 ppm

Note: Did not show teratogenic effects in animal experiments.

. Species: Rat

Application Route: Inhalation exposure

NOAEL, Teratog: 50,000 ppm

NOAEL ,Maternal: 50,000 ppm

Note: Did not show teratogenic effects in animal experiments.

Note: Vapours are heavier than air and can cause suffocation
by reducing oxygen available for breathing. Irritating to eyes
and skin. Rapid evaporation of the liquid may cause frostbite.
Avoid skin contact with leaking liquid (danger of frostbite). May
cause cardiac arrhythmia.
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SECTION 12. ECOLOGICAL INFORMATION

Elimination information (persistence and degradability)

Biodegradability . Result: Not readily biodegradable.
Value: 5%
Method: OECD 301 D

Further information on ecology

Additional ecological : Accumulation in aquatic organisms is unlikely.

information This product contains greenhouse gases which may contribute
to global warming. Do NOT vent to the atmosphere. To comply
with provisions of the U.S. Clean Air Act, any residual must be
recovered.

SECTION 13. DISPOSAL CONSIDERATIONS

Disposal methods . Observe all Federal, State, and Local Environmental
regulations.
Note . This product is subject to U.S. Environmental Protection Agency

Clean Air Act Regulations Section 608 in 40 CFR Part 82
regarding refrigerant recycling.

SECTION 14. TRANSPORT INFORMATION

DOT UN/ID No. : UN 3220
Proper shipping name . Pentafluoroethane
Class 2.2
Packing group
Hazard Labels 2.2
IATA UN/ID No. : UN 3220
Description of the goods . Pentafluoroethane
Class D 2.2
Hazard Labels ;2.2
Packing instruction (cargo . 200
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aircraft)
Packing instruction : 200
(passenger aircraft)

IMDG UN/D No. : UN 3220

Description of the goods . Pentafluoroethane
Class 1 2.2
Hazard Labels 122
EmS Number . F-C, 8-V
Marine pollutant : no

Inventories

US. Toxic Substances
Control Act

Australia. Industrial
Chemical (Notification and
Assessment) Act

Canada. Canadian
Environmental Protection
Act (CEPA). Domestic
Substances List (DSL)

Japan. Kashin-Hou Law List

Korea. Toxic Chemical
Control Law (TCCL) List

Philippines. The Toxic
Substances and Hazardous
and Nuclear Waste Control
Act

China. Inventory of Existing
Chemical Substances

New Zealand. Inventory of
Chemicals (NZloC), as
published by ERMA New
Zealand

SECTION 15. REGULATORY INFORMATION

On TSCA Inventory

On the inventory, or in compliance with the inventory

. All components of this product are on the Canadian DSL

On the inventory, or in compliance with the inventory

On the inventory, or in compliance with the inventory

On the inventory, or in compliance with the inventory

On the inventory, or in compliance with the inventory

Not in compliance with the inventory

Pentafluoroethane 354-33-6
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National regulatory information

SARA 302 Components . No chemicals in this material are subject to the reporting
requirements of SARA Title lll, Section 302.

SARA 313 Components . This material does not contain any chemical components with
known CAS numbers that exceed the threshold (De Minimis)
reporting levels established by SARA Title lll, Section 313.

SARA 311/312 Hazards . Acute Health Hazard
Sudden Release of Pressure Hazard

California Prop. 65 : This product does not contain any chemicals known to State of
California to cause cancer, birth defects, or any other
reproductive harm.

SECTION 16. OTHER INFORMATION

HMIS 111 NFPA
Health hazard 1 2
Flammability A1 1
Physical Hazard 0
Instability : 0

Hazard rating and rating systems (e.g. HMIS® Ill, NFPA): This information is intended solely for the use
of individuals trained in the particular system.

Further information

The information provided in this Safety Data Sheet is correct to the best of our knowledge, information
and belief at the date of its publication. The information given is designed only as a guidance for safe
handling, use, processing, storage, transportation, disposal and release and is not to be considered a
warranty or quality specification. The information relates only to the specific material designated and
may not be valid for such material used in combination with any other materials or in any process,
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unless specified in the text. Final determination of suitability of any material is the sole responsibility of
the user. This information should not constitute a guarantee for any specific product properties.

Changes since the last version are highlighted in the margin. This version replaces all previous

versions.
Prepared by Honeywell Performance Materials and Technologies Product Stewardship Group
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Nitrogen, compressed
Safety Data Sheet P-4631

Makmgm{rpfant’rHmn:‘pmducma? according to U.S. Code of Federal Regulations 28 CFR 1910.1200, Hazard Communication.

Date ofissue: 01/01/1980  Revision date: 06/24/2015  Supersedes: 04/23/2015

SECTION: 1. Product and compan

1.1. Product identifier
Product form

Mame

CAS No

Formula

Other means of idertification

identification

. Substance

. Nitrogen, compressed

. TT27-37-8

o N2

. Dinitrogen, Refrigerant R728, Nitrogen, Medipure Nitrogen, Extendapak Nitrogen,

Nitrogen - Diving Grade

1.2 Relevant identified uses of the substance or mixture and uses advised against
Use of the substance/mixture . Industrial use
Medical applications.

Food applications.
Diving Gas (Underwater Breathing)

13. Details of the supplier of the safety data sheet

Praxair, Inc.
39 Old Ridgebury Road
Danbury, CT 08810-5113 - USA

T 1-800-772-9247 (1-800-PRAXAIR) - F 1-7T16-879-2146

WWW. praxair. com

14. Emergency telephone number

Emergency number

SECTION 2: Hazards identification

. Onsite Emergency: 1-800-845-4633

CHEMTREC, 24hr/day 7days/week — Within USA: 1-800-424-9300, Outside USA: 001-703-
527-3887 (collect calls accepted, Contract 17728)

Pl Classification of the substance or mixture

Classification (GHS-US)
Compressed gas

22, Label elements

GHS-US labeling
Hazard pictograms (GHS-US)

Signal word (GHS-US)
Hazard statements (GHS-US)

Precautionary statements (GHS-US)

23. Other hazards

H280

GHE04

. WARNING
: H280 - CONTAINS GAS UNDER PRESSURE; MAY EXPLODE IF HEATED

OSHA-HO1 - MAY DISPLACE OXYGEN AND CAUSE RAPID SUFFOCATION.

. P202 - Do not handle urtil all safety precautions have been read and understood

P271+P403 - Use and store only outdoors or in a well-vertilated place,

CGA-PGOS - Use a back flow preventive device in the piping.

CGA-PG10 - Use only with equipment rated for cylinder pressure.

CGA-PGOE - Close valve after each use and when empty.

CGA-PGO2 - Protect from sunlight when ambient temperature exceeds 52°C (125°F).

No additional information available

EN (English US)

SDS ID: P-4631 118
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24, Unknown acute toxicity (GHS-US)
No data available

SECTION 3: Composition/information on ingredients

1. Substance
Name : Nitrogen, compressed
CAS No T ITT-379
Name Product identifier %
Mitrogen (CAS o) TT27-37-9 §9.5- 100
3.2. Mixture
Not applicable
SECTION 4: First aid measures
41. Description of first aid measures
First-aid measures after inhalation : Immediately remove to fresh air. If not breathing, give artificial respiration. If breathing is
difficult, qualified personnel may give oxygen. Call a physician.
First-aid measures after skin contact : Adverse effects not expected from this product.
First-aid measures after eye contact ;. Adverse effects not expected from this product. In case of eye irritation; Rinse immediately with
plenty of water. Consult an ophthalmologist if irritation persists.
First-aid measures after ingestion . Ingestion is not considered a potential route of exposure.
4.2, Most important symptoms and effects, both acute and delayed
No additional information available
4.3. Indication of any immediate medical attention and special treatment needed
None.

SECTION 5: Firefighting measures

5.1. Extinguishing media

Suitable extinguishing media . Use extinguishing media appropriate for surrounding fire,
5.2 Special hazards arising from the substance or mixture
Reactivity : Under certain conditions, nitrogen can react violently with lithium, neodymium, titanium (above

1472°F/800°C), and magnesium to form nitrides. At high temperature, it can also combine with
oxygen and hydrogen.

5.3. Advice for firefighters

Firefighting instructions . Ewvacuate all personnel from the danger area. Use self-contained breathing apparatus (SCBA)
and protective clothing. Immediately cool containers with water from maximum distance. Stop
flow of gas if safe to do so, while continuing cooling water spray. Remave ignition sources if
safe to do so. Remove cortainers from area of fire if safe to do so. On-site fire brigades must
comply with OSHA 29 CFR 1910.156 and applicable standards under 29 CFR 1910 Subpart
L—Fire Protection.

Protection during firefighting : Compressed gas: asphyxiant. Suffocation hazard by lack of axygen.

Special protective equipment for fire fighters : Standard protective clothing and equipment (Self Contained Breathing Apparatus) for fire
fighters.

Specific methods : Use fire control measures appropriate for the surrounding fire, Exposure to fire and heat

radiation may cause gas containers to rupture, Cool endangered containers with water spray jet
from a protected position. Prevent water used in emergency cases from entering sewers and
drainage systems.

Stop flow of product if safe to do so,

Use water spray or fog to knock down fire fumes if possible.

SECTION 6: Accidental release measures

6.1. Personal precautions, protective equipment and emergency procedures

General measures . Evacuate area. Ensure adequate air ventilation. Wear self- contained breathing apparatus when
entering area unless atmosphere is proven to be safe. Stop leak if safe to do so.

EM (English US) SDS ID: P-4631 28
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6.1.1. For non-emergency personnel

No additional information available
6.1.2. For emergency responders

No additional information available

6.2, Environmental precautions
No additional inform ation available

6.3, Methods and material for containment and cleaning up
No additional information available

6.4. Reference to other sections
See also sections 8 and 13,

SECTION 7: Handling and storage

T4, Precautions for safe handling

Precautions for safe handling . Wear leather safety gloves and safety shoes when handiing cylinders. Protect cylinders from
physical damage; do not drag, roll, slide or drop. While moving cylinder, alway s keep in place
removable valve cover, Never attempt to lift a cylinder by its cap; the cap is intended solely to
protect the valve, When moving cylinders, even for short distances, use a cart (trolley, hand
truck, etc.) designed to transport cylinders. Neverinsert an object (e.g., wrench, screwdriver,
pry bar} into cap openings; doing so may damage the valve and cause a leak. Use an
adjustable strap wrench to remove over-tight or rusted caps. Slowly open the valve. If the
valve is hard to open, discontinue use and contact your supplier. Close the container valve
after each use; keep closed even when empty. Never apply flame or localized heat directly to
any part of the container. High temperatures may damage the container and could cause the
pressure relief device to fail prematurely, venting the cortainer contents. For other precautions
in using this product, see section 16,

Safe use of the product . The suitability of this product as a component in underwater breathing gas mixtures is to
be determined by or under the supervision of personnel experienced in the use of underwater
breathing gas mixtures and familiar with the physiological effects, methods employed,
frequency and duration of use, hazards, side effects, and precautions to be taken.

T2, Conditions for safe storage, including any incompatibilities

Storage conditions . Store in a cool, well-ventilated place. Store and use with adequate ventilation. Store only
where temperature will not exceed 125°F (52°C). Firmly secure containers upright to keep
them from falling or being knocked over. Install valve protection cap, if provided, firmly in place
by hand. Store full and empty containers separately. Use a firstin, first-out inventory system
to prevent storing full containers for long periods.

OTHER PRECAUTIONS FOR HANDLING, STORAGE, AND USE: When handling product
under pressure, use piping and equipment adequately designed to withstand the pressures to
be encountered, Newver work on a pressurized system. Use a back flow preventive device in
the piping. Gases can cause rapid suffocation because of oxygen deficiency, store and use
with adequate ventilation. If a leak occurs, close the container valve and blow down the system
in a safe and environmentally correct manner in compliance with all international,
federal/national, state/provincial, and local laws; then repair the leak. Newver place a container
where it may bacome part of an electrical circuit.

7.3, Specific end use(s)

Mone,
SECTION 8: Exposure controls/ipersonal protection
8.1. Control parameters

Nitrogen, compressed (7727-37-9)
ACGIH Not established

USA OSHA Mot established
Nitrogen (7727-37-9)
ACGIH Not established
USA OSHA Mot established

EN (English US) SDS ID: P-4631 8

This document is only controlled while on the Praxair, Inc. website and a copy of this controlled version is available for download.
Praxair cannot assure the integrity or accuracy of any version of this document after it has been downloaded or removed from our website.

PAGE / 136 Doc. P/N 06-431
Rev. 10 / March, 2020



Nitrogen, compressed
ZAPRAXAIR  satety Data Sheet P-4531
Mmhngourpfanermompmdmm according to U.S. Code of Federal Regulations 29 CFR 1910.1200, Hazard Communication.
Date ofissue: 01/01/1980  Revision date: 06/24/2015  Supersedes: 04/23/2015

8.2. Exposure controls
Appropriate engineering controls

Eye protection
Skin and body protection

Respiratory protection

. Use a local exhaust system with sufficient flow velocity to maintain an adequate supply of airin

the worker's breathing zone. Mechanical (general): General exhaust ventilation may be
acceptable if it can maintain an adequate supply of air.

;. Wear safety glasses with side shields.
. Wear metatarsal shoes and work gloves for cylinder handling, and protective clothing where

needed. Wear appropriate chemical gloves during cylinder changeout or wherever contact with
product is possible. Select per OSHA 29 CFR 1910.132, 1910.136, and 1910.138.

. When workplace conditions warrant respirator use, follow a respiratory protection program that

meets OSHA 20 CFR 1910.134, ANSI Z88.2, or MSHA 30 CFR 72.710 (where applicable).
Use an air-supplied or air-purifying cartridge if the action level is exceeded. Ensure that the
respirator has the appropriate protection factor for the exposure level, If cartridge type
respirators are used, the cartridge must be appropriate for the chemical exposure (e.g., an
organic vapor cartridge).  For emergencies or instances with unknown exposure levels, use a
self-contained breathing apparatus (SCBA).

SECTION 9: Physical and chemical properties

9.1. Information on basic physical and chemical properties
Physical state . Gas

Appearance . Colorless gas.
Molecular mass . 28 g/mol

Color . Colorless.

Odor . No odor warning properties.
QOdor threshold . Mo data available
pH : Notapplicable.
Relative evaporation rate (butyl acetate=1) . No data available
Relative evaporation rate (ether=1)  Notapplicable,
Melting point : =210°C

Freezing point . No data available
Boiling point . -1958°C

Flash point . No data available
Critical temperature . -1499°C
Auto-ignition temperature . Notapplicable.
Decomposition temperature . No data available

Flammability (solid, gas)

Vapor pressure

Critical pressure

Relative vapor density at 20 °C

. No data available
. Notapplicable.

. 3390 kPa

. Mo data available

Relative density . No data available
Density © 1.16 kg/m?®
Relative gas density . 0897

Solubility . Water: 20 mg/l
Log Pow . Notapplicable.
Log Kow . Notapplicable,
Viscosity, kinematic . Notapplicable.
Viscosity, dynamic . Mot applicable.
Explosive properties . Notapplicable.
Oxidizing properties . More.

Explosion limits . No data available
9.2, Other information

Gas group . Compressed gas
Additional information . None.

EN (English US) SOS ID: P-4631 48
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SECTION 10: Stability and reactivi
10.1. Reactivity

Under certain conditions, nitrogen can react violently with lithium, neodymium, titanium (above
1472°F/800°C), and magnesium to form nitrides. At high temperature, it can also combine with
oxygen and hydrogen.

10.2. Chemical stability
Stable under normal conditions.

10.3. Possibility of hazardous reactions
May oceur.

10.4. Conditions to avoid
Neone under recommended storage and handling conditions (see section 7).

10.5. Incompatible materials
Nane.
10.6. Hazardous decomposition products
Nane.
SECTION 11: Toxicological information
1.1, Information on toxicological effects
Acute toxicity . Mot classified
Skin corrosion/irritation : Notclassified
pH: Not applicable,
Serious eye damage/irritation © Notclassified
pH: Not applicable.
Respiratory or skin sensitization 1 Mot classified
Germ cell mutagenicity © Notclassified
Carcinogenicity : Notclassified
Reproductive toxicity . Mot classified
Specific target organ taxicity (single exposure)  : Not classified
Specific target organ toxicity (repeated . Motclassified
exposure)
Aspiration hazard . Notclassified

SECTION 12: Ecological information

121. Toxicity
Ecology - general . No ecological damage caused by this product.

12.2. Persistence and degradability
Nitrogen, compressed (7727-37-9)

Persistence and degradability | Mo ecological damage caused by this product.
Nitrogen (7727-37-9)
Persistence and degradahility | Mo ecological damage caused by this product.

12.3. Bioaccumulative potential
Nitrogen, compressed (7727-37-9)

Log Pow Not applicable.
Log Kow Mot applicable.
Bioaccumulative potential No ecological damage caused by this product.
EN (English US) SDS ID: P-4631 58
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Nitrogen (7727-37-9)
Log Pow Mot applicable for inorganic gases.
Log Kow Mot applicable.

Bioaccumulative potential

No ecological damage caused by this product.

124.  Mobility in soil

Nitrogen, compressed (7727-37-9)

Maobility in soil Mo data available.

Ecology - soil No ecological damage caused by this product.
Nitrogen (7727-37-9)

Maobility in soil No data available.

Ecology - soil No ecological damage caused by this product.

125. Other adverse effects
Effect on ozone layer

Effect on the global warming

. None,

. None,

SECTION 13: Disposal considerations

131, Waste treatment methods
Waste disposal recommendations

. Dispose of contents/cortainer in accordance with local/regional/national/international

regulations. Contact supplier for any special requirements.

SECTION 14: Transport information

In accordance with DOT
Transport document description
UN-No.(DOT)

Proper Shipping Name [DOT)
Transport hazard classies) (DOT)
Hazard labels (DOT)

Additional information
Emergency Response Guide (ERG) Number

Other information
Special transport precautions

Transport by sea

UN-No. (IMDG)

Proper Shipping Name (IMDG)
Class (IMDG)

MFAG-No

Air transport
UN-No (IATA)
Proper Shipping Name (IATA)

. UN1066 Nitrogen, compressed, 2.2

© UMN1066

. Nitrogen, compressed

. 2.2-Class 2.2 - Non-flammable compressed gas 49 CFR 173.115
. 2.2 - Non-flammable gas

0121 (UN10686),120 (UN1977T)
. No supplementary information available.

. Avoid transport on vehicles where the load space is not separated from the driver's

compartment. Ensure vehicle driver is aware of the potential hazards of the load and knows
what to do in the event of an accident or an emergency. Before transporting product containers:
- Ensure there is adequate ventilation. - Ensure that containers are firmly secured. - Ensure
cylinder valve is closed and not leaking. - Ensure valve outlet cap nut or plug (where provided)
is correctly fitted. - Ensure valve protection device (where provided) is correctly fitted.

. 1068

. NITROGEN, COMPRESSED
. 2 - Gases

121

. 1068
. Nitrogen, compressed
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- Nitrogen, compressed

ZZPRAXAIR satety Data Sheet P-4631

Uar’(mg our planet more productive” according to U.S. Code of Federal Regulations 28 CFR 1910.1200, Hazard Communication.
Date ofissue; 01/01/1980  Revision date; 06/24/2015  Supersedes; 04/23/2015

Class (IATA) . 2
Civil Aeronautics Law . Gases under pressure/Gases nonflammable nontoxic under pressure

SECTION 15: Regulatory information

15.1. US Federal regulations

Nitrogen, compressed (7727-37-9)

Listed on the United States TSCA (Toxic Substances Control Act) inventory

SARA Section 311/312 Hazard Classes | Sudden release of pressure hazard

15.2. International regulations
CANADA

Nitrogen, compressed (7727-37-9)

Listed on the Canadian DSL (Domestic Substances List)

Nitrogen (7727-37-9)

Listed on the Canadian DSL (Domestic Substances List)

EU-Regulations

Nitrogen, compressed (7727-37-9)

Listed on the EEC inventory EINECS (European Inventory of Existing Commercial Chemical Substances)

15.2.2. National regulations

Nitrogen, compressed (7727-37-9)

Listed on the AICS (Australian Inventory of Chemical Substances)

Listed on IECSC (Inventory of Existing Chemical Substances Produced or Imported in China)
Listed on the Korean ECL (Existing Chemicals List)

Listed on NZloC (Mew Zealand Inventory of Chemicals)

Listed on PICCS (Philippines Inventory of Chemicals and Chemical Substances)

15.3. US State regulations

Nitrogen, compressed|(7727-37-8)

U.5. - California - Proposition 65 - Carcinogens List

U.5. - California - Proposition 65 - Developmental
Taoxicity

U.S. - California - Proposition 65 - Reproductive
Toxicity - Female

g % 3%

U.S. - California - Proposition 65 - Reproductive
Taxicity - Male

U.8, - Massachusetts - Right To Know List
U.8. - New Jersey - Right to Know Hazardous Substance List
U.S. - Pennsylvania - RTK (Right to Know) List

State or local regulations

Nitrogen (7727-37-9)
U.8. - California - U.8. - California - U.8. - California - U.8. - California - No significance risk level
Propasition 65 - Praposition 65 - Propasition 85 - Praposition 65 - (MSRL)

Carcinogens List Developmental Toxicity Reproductive Toxicity - Reproductive Toxicity - Male
Female
No No No No
Nitrogen (7727-37-8)
U.5. - Massachusetts - Right To Know List
U.5. - New Jersey - Right to Know Hazardous Substance List
U.5. - Pennsylvania - RTK (Right to Know) List
EN (English US) SDS ID: P-4631 L
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- Nitrogen, compressed
ZZAPRAXAIR satety Data Sheet P-4631
M‘mhngourpfanfrmmt‘pmducmw according to U. S, Code of Federal Regulations 29 CFR 1910,1200, Hazard Communication,
Date ofissue: 01/01/1980 Revision date: 06/24/2015 Supersedes: 04/23/215

SECTION 16: Other information

Revision date T 6/24/2015 12:00:00 AM

Other information : When you mix two or more chemicals, you can create additional, unexpected hazards, Obtain
and evaluate the safety information for each component before you produce the mixture.
Consult an industrial hygienist or other trained person when you evaluate the end product.
Before using any plastics, confirm their compatibility with this product,

Praxair asks users of this product to study this SDS and become aware of the product hazards
and safety information. To promote safe use of this product, a user should (1) notify
employees, agents, and contractors of the information in this SDS and of any other known
product hazards and safety information, (2) furnish this information to each purchaser of the
product, and (3) ask each purchaser to notify its employees and customers of the product
hazards and safety information.

The opinions expressed herein are those of qualified experts within Praxair, Inc. We believe
that the information contained herein is current as of the date ofthis Safety Data Sheet. Since
the use of this information and the conditions of use are not within the control of Praxair, Inc., it
is the user's obligation to determine the conditions of safe use of the product.

Praxair SDSs are furnished on sale or delivery by Praxair or the independent distributors and
suppliers who package and sell our products, To obtain current SDSs for these products,
contact your Praxair sales representative, local distributor, or supplier, or download from
www. praxair.com. If you have questions regarding Praxair SDSs, would like the document
number and date ofthe latest SDS, or would like the names of the Praxair suppliers in your
area, phone or write the Praxair Call Certer (Phone: 1-800-PRAXAIR/1-B00-772-9247,
Address: Praxair Call Center, Praxair, Inc., P.O. Box 44, Tonawanda, NY 14151-0044),

PRAXAIR and the Flowing Airstream design are trademarks or registered trademarks of Praxair
Technology, Inc. in the United States and/or other countries.

NFPA health hazard . 0 - Exposure under fire conditions would offer no hazard
beyond that of ordinary combustible materials,

NFPA, fire hazard : 0 - Materials that will not burn,

NFPA reactivity . 0 - Normally stable, even under fire exposure conditions,
and are not reactive with water.

NFPA specific hazard . SA- This denotes gases which are simple asphyxiants.

HMIS Il Rating

Health 0 Minimal Hazard - No significant risk to health

Flammability ;0 Minimal Hazard

Physical : 3 Serious Hazard

508 U5 (GHS HazCom 2012) - Praxair

This inforrmation is based on our cumant knowledge and is inlwvided to descibe the product for the purpases of health, safaly and FGLi . It should not b a5
guaranfesing any specific property of fhe product
EN (English US) SDS ID: P-4631 a8
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APPENDIX D - Selector Valve Calculation Example

In the following example, selector valves are being utilized to protect four rooms of equal size requiring 326 Ibs. of
agent. Individual flow calculations have been run for each hazard and 1 %” schedule 40 pipe has been selected for the
piping leading up to the selector valves.

To determine the maximum total length of 1 %” pipe allowed to entrap agent during discharge, multiply the agent
quantity (i.e., 326 Ibs.) by the multiplier taken from the table on Page 55 for 1 %” schedule 40 pipe.

326 Ibs. x 0.129694 = 42.28 feet allowed

Evaluate the piping network to determine which selector valve (if activated) would cause the greatest amount of
agent to become entrapped in the pipe network. This is done by totaling the length of each pipe section where the
agent will be entrapped with no flow. If in doubt as to which selector valve presents the worst case scenario, evaluate
each selector valve individually.

Flow to
Hazard "A"

Discharge .|
Piping

| [ T T
Selector —-{ﬂLz i {T {1 |
Valve D’”| _i_ Ein
| 7 | 7
24’
Agent Flow to Hazard “A”
(24 inches x 6 = 12 feet of 1 %4” pipe)
Flow to
Hazard "B"
Discharge __ .| ™ ™
Piping
| I | T
Selector —»Tl@m ‘:,:_ D‘T TED ‘:D—
Valve Ny \ ey
| |
24" ‘
Agent Flow to Hazard “B”
(24 inches x 5 = 10 feet of 1 %" pipe)
NOTE: Shaded pipe indicates areas of agent entrapment.
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Flow to
Hazard "C"

Discharge .|

T
i
—»>

Piping
- : I T | T
Selector - _ iprY ‘GJ- . - _ ‘w& . _% I!Q: = " _ "‘3'
Valve &E”r ﬁ% i ﬁ Pr Hr i
| : | : | - | :
24" ‘ 24 ‘ 24' ‘ 24"
(62225 8) 24" g 24" :é-::::b.. 24"
Agent Flow to Hazard “C”
(24 inches x 4 = 8 feet of 1 %4” pipe)
Flow to
Hazard "D"

Discharge .|
Piping

Selector
Valve iR

b

s
|

24"

Agent Flow to Hazard “D”
(24 inches x 3 = 6 feet of 1 %4” pipe)

NOTE: Shaded pipe indicates areas of agent entrapment.

Compare the allowable pipe length against the designed pipe network that serves the selector valves.

Hazard “A” = 12 feet of pipe allowing agent entrapment
Hazard “B” = 10 feet of pipe allowing agent entrapment
Hazard “C” = 8 feet of pipe allowing agent entrapment
Hazard “D” = 6 feet of pipe allowing agent entrapment

As long as the quantity of pipe that allows the entrapment of agent does not exceed the allowable pipe length of
42.28 feet, the piping network serving the selector valve is acceptable. If exceeded, the piping network must be
modified.
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REVISION HISTORY

O RIGINAL RELEASE DATE: 1itueieiiietettiieeetteeeetteeeett e e e eataeeeataeeeataaeaestaneeestanaeessaneeeasaneeestanseensanseeasnneeeernneernes December, 2009
REVISION / DESCRIPTION OF CHANGE REVISION DATE
REVISION 1 ..uieieiiireenierenenierenesieteneserrenssesrenssssrsnssesssnssesenssssesensssssenssssssnsssssensssssenssssssnsssssansssssansssssnnsssssnnsssssnnsnne July, 2010

Equipment Section
1) Add LLi information for the 100 lb. container on:
e  Agent Storage Container — Ecaro-25 Component Sheet (p/n 06-490 rev 1)
e  Liquid Level Indicator (LLi) Component Sheet (p/n 06-494 rev 1)
2) Update information on Impulse Valve Pneumatic Operator (IVPO) Component Sheet (p/n 06-551 rev 1)
3) Deleted minimum / maximum orifice areas and added minimum / maximum drill diameters on Discharge Nozzles — HFC-
125 Component Sheet (p/n 06-496 rev 1)
4) Updated information on Pipe & Fittings Component Sheet (p/n 06-495 rev 1)
5) Corrected equivalent length for 3” check valve from 4.5” to 4.0’ on Check Valve Component Sheet (p/n 06-497 rev 1)
6) Change 20 & 35 Ib. container bracket on Mounting Straps & Brackets Component Sheet (p/n 06-491 rev 1)
Design Section
1) Corrected nozzle part numbers for 100 |b. container in Table 1 on page 24 of 25

REVISION 2 .uieeeiiiiieeiiieeeieieneeietenesierenesierenssssrenssssrenssestsnssessansssssanssssssnsssssassssssnsssssensssssennssssennsssssnssssees November, 2010
Equipment Section
1) Addinformation on 5 and 10 Ib. containers on:
e Agent Storage Container — Ecaro-25 Component Sheet (p/n 06-490 rev 2)
e Mounting Straps & Brackets — Component Sheet (p/n 06-491 rev 2)
e  Pipe and Fittings — Component Sheet (p/n 06-495 rev 2)
Design Section
1) Added information on 5 & 10 Ib. containers on pages 6 & 23
2) Added pre-engineering piping limitations for 5 & 10 |b. containers on pages 24 & 25

REVISION 3 ..ceeiiiiiiiiieieeeieeetteeeeenseeeetteeennsssseeereesssassssessseessnnsssssssseessnsssssssssesnnnsssssssssssnnnsssssssssssnnnnssnssnes November, 2011
Equipment Section
1) Renumbered component sheets
Design Section
1) Changed minimum design concentration required on page 1
Service Section
1) Revised sample problem to reflect new minimum design concentration starting on page 15 Service Section
2) Formatting changes

=] ] 4 T TN August, 2013
Equipment Section
1) Add reference to ULC listed to entire document
2) Changed part number of 3” check valve from 02-4157 to 70-317 on Comp Spec 06-432-1-9 rev 3
Design Section
1) Add reference to ULC listed to entire document
Service Section
1) Added information to replace damper in 3” check valve

REVISION 5 ..eeuiiiiiiiieeieeeiieetteeeranessieerteesnassssssesseessssssssssssesssnssssssessesssasssssssssessnnssssssssssssnnssssssessssnnnnsssssses November, 2015
Equipment Section
1) Added Impulse Valve Operator Supervisor (IVOS) information

REVISION B ..ceeeiiiiiiiiieiieniiiiiiiieenneiieetiitennnsssssesiisesnnssssssssssesnsssssssssssssnnssssssssssssnssssssssssssnnnsssssssssssnnnsssssssssssnnnnnss May, 2016
Equipment Section
1) Updated pressure information in Figure 1 — Temperature vs. Pressure Chart on page 12.

REVISION 7 ceuiieeiiereeenieieeeniereneseetensseetenssesrenssessenssessanssessenssesssnssesssnssessanssesensssessnssssssnsssssensssssenssssssnsssessnsssssanne June, 2016
Equipment Section
1) Updated IVO Kit information on pages 23, 24 & 28.
) Updated IVPO Kit information on pages 31 & 32.
) Updated information & illustrations for Manifold Options on pages 43 & 44.
) Editorial change: updated IVOS conduit length from 34.75” to 33.5” on pages 23 and 29.
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REVISION HISTORY

L3V o Ty T February, 2017
Equipment Section

1) Added “Reset Instructions — Multi-Tool” section on page 28.

2) Reordered Component Specifications for IVO & IVPO, Equipment Section.

3) Made general error corrections throughout the manual.

REVISION O..teeuiiiiieeniireneeiereeeeiereseeierenssierenssseresssserensssersnssssranssssssnsssssansssssenssssssnsssesansssssansssssansssssnnsssssnnsssesnnnnne May, 2019
Revised entire document to comply with current Fike Document Standards

1) Added Impulse Energetic Actuator (IEA)

2) Added Selector Valves

3) Added Nitrogen Actuator

4) Removed all references to Class B fires.

REVISION 10..cuuuiieeeniirenniereneeerennseerensseerenssssrenssesssnssessssssesssssssseansssssssssssesssssssssssssensssssensssssenssssssnsssessnsssssnnes March, 2020
Equipment Section

1) Removed plastic cap and cotter pin from IVO Kit 70-279 in Sections 2.8 and 2.11.

2) Changed 1/2 NPT to 3/4 NPT in Section 2.9.

3) Added 1" and 2" Ball Check Valves (02-16557 and 02-16558) to Section 2.14.

4) Changed “rigid conduit compression fitting” to “NPT conduit fitting” in Section 4.7.2.
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