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Bulletin No. 5795
DATE: January 28, 2012
TO: Authorized ANSUL INERGEN and High Pressure Carbon Dioxide System Distributors
FROM: Product Management, Engineered Systems

SUBJECT: NEW Pressure-Operated Siren Introduction

We are pleased to offer a newly designed pressure-operated siren as a component of ANSUL
INERGEN 150-Bar and 200-Bar Systems, Marine INERGEN 150-Bar and 200-Bar Systems, High Pressure
CO, Systems, and Marine High Pressure CO, Systems. This new Pressure-Operated Siren (Part No.
437616) will replace the current Pressure-Operated Siren (Part No. 419700).

The pressure-operated siren is used to warn personnel prior to a system discharge. The siren will operate
upon activation of the pilot cylinder(s) and will continue to sound through most of the discharge time.

The design requirements for the pressure-operated siren are as follows:

Maximum Pipe Length: 240 ft (73.2 m) of 3/4 in. Schedule 40 pipe, 430 ft (131.1 m) of 1/2 in. Schedule
40 pipe, or 675 ft (205.7 m) of 3/8 in. Schedule 40 pipe

Maximum Elbows: 30
Maximum Sirens: 5

*Design of the system must include agent through the siren if the siren is not located in the hazard area.

System Flow Rate Approvals

INERGEN 150-Bar 144 it%/min (4.1 m%min) UL Listed; Listed for use with FM
Approved Systems

Marine INERGEN 150-Bar 144 f¥/min (4.1 m%min) UL Listed; USCG Approved

INERGEN 200-Bar 413 ft¥min (11.7 m*min) | UL Listed

Marine INERGEN 200-Bar 413 ft¥min (11.7 m*min) | UL Listed; USCG Approved

High Pressure Carbon Dioxide 14.4 Ib/min (6.5 kg/min) UL Listed; Listed for use with FM
Approved Systems

Marine High Pressure Carbon Dioxide | 14.4 Ib/min (6.5 kg/min) UL Listed; USCG Approved

NOTE: For commercial INERGEN 150-Bar and 200-Bar systems, the pressure-operated siren is not
recommended for use in data center applications.

INERGEN: UL EX-4510
High Pressure CO,: UL EX-2968

Main Telephone Numbers: 1-800-862-6785 or 1-715-735-7415
Customer Services: Press 2 + Technical Services: Press 4 « Training Services: Press 6 ¢ Quality Assurance: Press 8

Literature Fax Orders: 1-800-543-9822 or 1-715-732-3474
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This bulletin is a supplement to the following ANSUL Design, Installation, Operation and Maintenance
Manuals:

« INERGEN 150-Bar (Part No. 416655-12) dated July 12, 2011

Marine INERGEN 150-Bar (Part No. 426313-01) dated December 18, 2009
INERGEN 200-Bar (Part No. 430149-03) dated July 12, 2011

Marine INERGEN 200-Bar (Part No. 432033-01) dated March 1, 2011
 High Pressure CO, (Part No. 427604-04) dated July 19, 2011

« Marine High Pressure CO, (Part No. 76011-01 dated January 19, 2009

The information contained in this bulletin will be added to the manuals at the next issue date.

Should you have questions regarding this bulletin, please contact your Engineered Systems Territory
Manager, or call Technical Services as noted below.
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Bulletin No. 5629
DATE: February 4, 2010
TO: Authorized ANSULe High Pressure Carbon Dioxide and INERGEN® System Distributors
FROM: Product Management — Engineered Systems

SUBJECT: Header Vent Plug Installation

If you own, sell or service High Pressure CO, or INERGEN Systems please read and follow
the instructions in this bulletin.

/N\WARNING

FAILURE TO READ AND FOLLOW THE INFORMATION IN THIS BULLETIN
INCREASES THE RISK THAT A HIGH PRESSURE CO, OR INERGEN SYSTEM
MAY INADVERTENTLY DISCHARGE.

This is to advise that a Header Vent Plug (Part No. 40309) MUST be installed in all closed sections of the
manifold(s) of a High Pressure Carbon Dioxide or INERGEN System. The Header Vent Plug is designed
to relieve any residual pressure in the manifold and to close upon a system discharge. The omission of a
Header Vent Plug may cause the manifold to build pressure. Under certain conditions this may cause a
cylinder in the system to actuate, which would then cause all cylinders on this specific system to actuate.

The following page illustrates an example of a High Pressure Carbon Dioxide Fire Suppression System with
Header Vent Plugs (ltem No. 12) properly installed. Note that because the Time Delay pneumatically
separates the manifold, a Header Vent Plug (Part No. 40309) is required on the supply side of the time
delay. A Header Vent Plug is also required on the downstream side of the time delay when a Selector
Valve or Lock-Out Valve could result in a closed section of piping.

If you know of an installation covered by this PRODUCT SERVICE BULLETIN, we ask that you contact
your customer to arrange for a service visit to perform any necessary action. Your immediate attention
is requested in order to avoid property damage or personal injury caused by an inadvertent
discharge.

The content of this bulletin serves as a supplement to the manuals listed below. The information in this
bulletin will be added at the next reprint of these manuals:

Manual Part No.

High Pressure CO, Systems 427604-3

INERGEN 150-Bar Systems 416655 Distributed by SIRINA
INERGEN 150-Bar Marine Systems 426313 An authorized ANSUL
INERGEN 200-Bar Systems 430149 istri

INERGEN 200-Bar Marine Systems 432033 D butor

Main Telephone Numbers: 1-800-862-6785 or 1-715-735-7415
Customer Services: Press 2 ¢ Technical Services: Press 4 ¢ Training Services: Press 6 ¢ Quality Assurance: Press 8

Literature Fax Orders: 1-800-543-9822 or 1-715-732-3474
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TYPICAL CARBON DIOXIDE FIRE SUPPRESSION SYSTEM
WITH REMOTE PRESSURE ACTUATION

ltem Part ltem Part
No. No. Description No.  No. Description
1 426613 100 Ib (45.4 kg) Cylinder with CV-98 Valve 14 As Reqd Cylinder Back Frame Assembly
2 427082 CV-98 Flexible Discharge Bend 15 As Reqd Cylinder Clamp (2 or 3 Cylinders)
3 423309 CV-98 Lever Release 16 73252 100 Ib (45.4 kg) Cylinder Nut and Bolt
4 42514 Connecting Link 17 41917 Maintenance Plate
5 As Reqd Adaptor, Elbow and Tee 18 As Reqd  Alarm Warning Plate
6 418731 Marine Actuation Station 19 As Reqd Entrance Warning Plate
7 As Reqd Time Delay 20 As Reqd Instruction Chart
8 As Reqd Selector Valve 21 41908 Nameplate (Cylinder Release)
9 428566 Pressure Operated Stackable Actuator 22 41908 Nameplate (Valve Release)
10 427207 Lever Release 23 46250 Pneumatic Switch
11 25627 1/4 in. Check Valve 24 419700 Pressure Operated Siren
12 40309 Vent Plug 25 As Reqd Selector Valve Pneumatic Actuation Line Kit
13 40094 1/2 in. Header Safety 26 42278 Odorizer
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Should you have any questions regarding this bulletin, please contact your Engineered Systems Sales
Manager or call Technical Services as listed below.

Main Telephone Numbers: 1-800-862-6785 or 1-715-735-7415
Customer Services: Press 2 ¢ Technical Services: Press 4 ¢ Training Services: Press 6 ¢ Quality Assurance: Press 8

Literature Fax Orders: 1-800-543-9822 or 1-715-732-3474
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Bulletin No. 5408a
DATE: February 23, 2009
TO: Authorized ANSULe High Pressure Carbon Dioxide and INERGEN® System Distributors
FROM: Quality Assurance

SUBJECT: Pneumatic Actuation of Selector Valves - Carbon Dioxide and INERGEN Systems

If you own, sell or service High Pressure CO5, or INERGEN Systems which employ
pneumatic actuation of selector valves, please read and follow the instructions in this
BULLETIN.

FAILURE TO READ AND FOLLOW THE INFORMATION IN THIS BULLETIN
INCREASES THE RISK THAT A HIGH PRESSURE CO2 OR INERGEN SYSTEM
MAY FAIL TO OPERATE AS INTENDED.

Product Service Bulletin No. 5408, dated September 4, 2008 advised that directional/selector valve(s), when
actuated with a Pneumatic Actuator (Part No. 428566) through an actuation line with Line Vents (Part Nos.
28037, 828037, 42175 or 842175), may not remain open for the complete discharge, potentially interfering
with the ability of the system to suppress a fire. The directional/selector valve will function as intended if
actuated manually or electrically.

Pressure Relief i»

val N
(Part No. ?5677)\ !' '\S}‘
1

Header Vent Plug =
(Part No. 436085)

Pneumatic Actuator Selector Valve Pneumatic
(Part No. 428566) Actuation Line Kit
(Part No. 436127)

This is to advise that new installations which utilize Pneumatic Actuator(s) (Part No. 428566), MUST
incorporate a Selector Valve Pneumatic Actuation Line Kit (Part No. 436127) in the directional/selector valve
actuation line for each Pneumatic Actuator. Each Selector Valve Pneumatic Actuation Line Kit shall be
installed within 1 foot (0.3 m) of each Pneumatic Actuator. One Selector Valve Pneumatic Actuation Line Kit
is required for each Pneumatic Actuator used in the system. Each Header Vent Plug (Part No. 436085) and
Safety Relief Valve (Part No. 15677) shall be installed with a torque of 125 in.-lb (14 N-m).

UL EX2968 and UL EX4150
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After complete system discharge, all pressure in each directional/selector valve actuation line must be relieved
by pulling the ring on the Pressure Relief Valve (Part No. 15677).

Line Vents (Part Nos. 28037, 828037, 42175 and 842175) MUST NOT be installed anywhere in the
directional/selector valve actuation line as the directional/selector valve may not remain open during a
complete system discharge, potentially interfering with the ability of the system to suppress a fire. Line Vents
are designed to be installed only in the actuation line of the cylinder valves.

This bulletin serves as a supplement to the manuals listed below. This information will be added at the next
reprint of these manuals:

Manual Part No.
High Pressure COo Systems 427604-3
Marine High Pressure COo Systems 76011-1
INERGEN 150-Bar Systems 416655
Marine INERGEN 150-Bar Systems 426313
INERGEN 200-Bar Systems 430149
Marine INERGEN 200-Bar Systems 432033

To order the Selector Valve Pneumatic Actuation Line Kit (Part No. 436127) or for any questions you may have
pertaining to this BULLETIN, please contact Quality Assurance at 1-800-862-6785 or 1-715-735-7415, then
press 6.

Distributed by SIRINA
An authorized ANSUL
Distributor

UL EX2968 and UL EX4150



e N
alansuL | | tyeo Bulleti
Innovative Fire Solutions & Building Products u e ln

One Stanton Street
Marinette, WI 54143-2542
715 735-7411

www.ansul.com
Bulletin No. 5427
DATE: October 29, 2008
TO: INERGENe 150-Bar and 200-Bar System Manual Holders
FROM: Product Management

SUBJECT: Supplement to INERGEN System Technical Manuals

This bulletin is being issued to update or revise the information in the currently published INERGEN System
Design, Installation, Recharge and Maintenance Manuals: 150-Bar (Part No. 416655-11) dated March 1, 2006
and 200-Bar (Part No. 430149-2) dated March 1, 2006. This UL-approved bulletin will serve as a supplement
until the updated information can be incorporated into the next reprint of both manuals.

Below are references to the current manual pages and the updated text (revisions) for each page.

INERGEN 150-Bar System Manual, (Part No. 416655-11)
Page 1-3.4
+ Revise “10.4 VDC” Minimum Rated Voltage to read “12.0 VDC”
« Remove asterisk note reading: “Minimum operating voltage is 9.0 VDC”

INERGEN 200-Bar System Manual (Part No. 430149-2)
Page 1-3
+ Replace UL file no. “(R5998)” with “(EX-4510)”
Page 3-3

+ Revise second bullet point to read, “Discharge time for 90% of the agent shall be more than 30
seconds after actuation of the system but not to exceed 138 seconds or as otherwise required by
the Authority Having Jurisdiction.”

Distributed by SIRINA
An authorized ANSUL
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UL EX-4510
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CV-98 Valve/Cylinder Shipping Assembly

Description

The cylinder is factory filled with INERGENe agent. A single
cylinder may be used or multiple cylinders can be manifold-
ed together to obtain the required quantity of agent for total

The equivalent length of the valve is equal to 20 ft. (6.1 m)
of 1/2 in. Sch. 40 pipe.

flooding. The cylinder valve can be actuated electrically, “ompanent Matsrial Approvals

pneumatically, and/or manually with approved valve actua- Cylinder Steel Meets DOT 3AA2300

tion components. All valves are equipped with an anti-recoil Valve Brass

ieature: Safety Relief Valve | Brass

The cylinders are shipped with a maintenance record card .

and protective shipping cap attached to the threaded neck "| Valve/Cylinder FM Approved

. . . Assembly UL Listed (EX-4510)

of each cylinder. This cap entirely encloses and protects —

the valve while in shipment. Shipping Cap Steel
Shipping Nominal Cylinder Actual INERGEN Approximate Dimension Dimension
Assembly Size Agent Quantity Weight A B
Part No. ft.3 (m3) ft.3 m3 Ib. (kg) in. (cm) in. (cm)
Shipping Assemblies — Red Standard Paint
426147 200 (5.7) 205 (5.8) 128 (58) 52.7 (129) 8.5 (21.6)
426148 250 (7.1) 266 (7.5) 169 (77) 57.7 (147) 9.3 (23.5)
426149 350 (9.9) 355 (10.1) 217 (98) 59.7 (152) 10.7 (27.3)
426620 LC-350 (9.9) 355 (10.1) 217 (98) 60.2  (152.9) 10.5 (26.7)
426594 LC-425 (12.0) 429 (12.1) 246  (111.6) 705  (179.1) 10.5 (26.7)
426150 435* (12.3) 439 (12.4) 260 (117.9) 66.9 (170.0) 11.0 (27.9)
Shipping Assemblies — Red Corrosion Resistant Paint
426256 200 (5.7) 205 (5.8) 128 (58) 52.7 (129) 8.5 (21.6)
426257 250 (7.1) 266 (7.5) 169 (77) 57.7 (147) 9.3 (23.5)
426258 350 (9.9) 355 (10.1) 217 (98) 59.7 (152) 10.7 (27.3)
426621 LC-350 (9.9) 355 (10.1) 217 (98) 60.2  (152.9) 10.5 (26.7)
426595 LC-425 (12.0) 429 (12.1) 246  (111.6) 705  (179.1) 10.5 (26.7)
426259 435 (12.3) 439 (12.4) 260 (117.9) 66.9 (170.0) 11.0 (27.9)

* NOTE: For Shanghai version, order Part No. 430935.

Canadian TC Approved
Shipping Nominal Cylinder Actual INERGEN Approximate Dimension Dimension
Assembly Size Agent Quantity Weight A B
Part No. ft.3 (m3) ft.3 m3 Ib. (kg) in. (cm) in. (cm)
Shipping Assemblies — Red Enamel Paint
426712 200 (5.7) 205 (5.8) 128 (58) 52.7 (129) 8.5 (21.6)
426713 250 (7.1) 266 (7.5) 169 (77) 57.7 (147) 9.3 (23.5)
426714 350 9.9) 355 (10.1) 217 (98) 59.7 (152) 10.7 (27.3)
427551 LC-425 (12.0) 429 (12.1) 246  (111.6) 705  (179.1) 10.5 (26.7)
426715 435 (12.3) 439 (12.4) 260 (117.9) 66.9 (170.0) 11.0 (27.9)
Shipping Assemblies — Red Epoxy CR Paint
426716 200 (5.7) 205 (5.8) 128 (58) 52.7 (129) 85 (21.6)
426717 250 (7.1) 266 (7.5) 169 (77) 57.7 (147) 9.3 (23.5)
426718 350 (9.9) 355 (10.1) 217 (98) 59.7 (152) 10.7 (27.3)
427552 LC-425 (12.0) 429 (12.1) 246  (111.6) 705  (179.1) 10.5 (26.7)
426719 435 (12.3) 439 (12.4) 260 (117.9) 66.9 (170.0) 11.0 (27.9)
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CV-98 INERGEN Valve

The CV-98 valve has a ten (10) year warranty. The valve
requires no internal maintenance. The valve is sealed
closed and must not be disassembled. If there is ever a
malfunction of the CV-98 valve, the complete valve must be
sent back to Ansul for warranty replacement. If the exter-
nal seal is broken, the warranty is voided.

NOTE: Use Flexible Discharge Bend, Part No. 427082, when

attaching valve to supply pipe or manifold.

Distributed by SIRINA
An authorized ANSUL
Distributor

ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates.

TYCO SAFETY PRODUCTS, MARINETTE, WI 54143-2542

715-735-7411 Form No. F-9877-4

©2006 Ansul Incorporated
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CV-98 Valve/Cylinder Shipping Assembly —
BIS Approvals
Descr||?t|on . . . . Component Material Approvals
Thg cylinder is factory filled w|th INERGEN agent. A sllngle Cylinder Steel. Red IS 7285
cylinder may be used or multiple cylinders can be manifold-
; X k Epoxy CR
ed together to obtain the required quantity of agent for total Paint
flooding. The cylinder valve can be actuated electrically,
: : Valve Brass
pneumatically, and/or manually with approved valve actua- .
tion components. All valves are equipped with an anti-recoil Safety Relief Valve | Brass
feature. Valve/Cylinder UL Listed (EX-4510)
The cylinders are shipped with a maintenance record card As§erT1ny FM Approved
and protective shipping cap attached to the threaded neck Shipping Cap Steel, Red
of each cylinder. This cap entirely encloses and protects Epoxy CR
the valve while in shipment. Paint
The equivalent length of the valve is equal to 20 ft (6.1 m)
of 1/2 in. Sch. 40 pipe.
Shipping Nominal Cylinder Actual INERGEN Approximate Dimension Dimension
Assembly Size Agent Quantity Weight A B
Part No. ft3 (m3) ft3 m3 Ib (kg) in. (mm) in. (mm)
438806 435 (12.3) 439 (12.4) 260 (117.9) 66.9 (1700) 11.0 (279)
CYLINDER
SHIPPING CAP
(F;FA{E%%URE / VALVE SHIPPING CAP th|

RECORD T ALVE
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L

HEIGHT TO OUTLET
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/ \/B

002251

PRESSURE
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CV-98 INERGEN Valve

The CV-98 valve has a ten (10) year warranty. The valve
requires no internal maintenance. The valve is sealed
closed and must not be disassembled. If there is ever a
malfunction of the CV-98 valve, the complete valve must be
sent back to Ansul for warranty replacement. If the exter-
nal seal is broken, the warranty is voided.

TYCO FIRE PROTECTION PRODUCTS
ONE STANTON STREET

MARINETTE, WI 54143-2542 +1-715-735-7411

Note: Use Flexible Discharge Bend (Part No. 427082) when
attaching valve to supply pipe or manifold.

Distributed by SIRINA
An authorized ANSUL

Distributor

Copyright ©2011 Tyco Fire Protection Products
All rights reserved.
Form No. F-2011150
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CV-98 Electric Actuator

Description

Electrical actuation of a CV-98 INERGEN® valve is accom-
plished by a CV-98 electric actuator interfaced through an
AUTOPULSE Control System. This actuator can be used in
hazardous environments where the ambient temperature
range is between 32 °F to 130 °F (0 °C to 54 °C). The elec-
tric actuator meets the requirements of N.E.C. Class I, Div.
1, Groups B, C, D and Class Il, Div. 1, Groups E, F, G. A
maximum of two CV-98 electric actuators can be used on a
single AUTOPULSE release circuit. When using either one

» or two CV-98 electric actuators, a current limiter module,
Part No. 427354, must always be used.

The Actuator Shipping Assembly contains a current limiter
» module along with an installation instruction sheet.

The actuator specifications are:
Nominal Voltage
>24 VDC @ .75 amps

In auxiliary or override applications, a manual cable pull
actuator can be installed on top of the CV-98 electric
actuator by removing the safety cap.

» A manual lever actuator, Part No. 423309, is available for
» use with the CV-98 electric actuator.

11/8-18

1/2 IN.
CONDUIT
THREADS

CAUTION ——»
LABEL

.

11/8-18 !
001395

The METRON PROTRACTOR must be replaced after
discharge of the INERGEN system.

Shipping Assembly
The_ actuator contains a stqndard 1/2_ in. threaded female Part No. Description
straight connector for electrical conduit hookup. 423684 CV-98 Electric Actuator
The CV-98 electric actu at_or .USGS a repla_ceable 423958 Replaceable METRON
METRONe PROTRACTOR which is a device designed to PROTRACTOR
produce a high force mechanical output. The actuator is -
electrically actuated and will operate within milliseconds. e Current Limiter Module
Component Material Thread Size/Type Approvals
»| CV-98 Electric Actuator Body: 1/2 in. Straight Female UL (E62842)
Brass on Conduit Connection FM Approved
METRON PROTRACTOR
Plunger:
Stainless Steel

ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates.

TYCO SAFETY PRODUCTS, MARINETTE, WI 54143-2542 715-735-7411

Form No. F-9878-2

©2000 Ansul Incorporated
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AUTOPULSE® Control System

Description

The AUTOPULSE@® Control System provides a range of

features and benefits, ranging from simple detection

through counting circuits.

Several models of the AUTOPULSE@® Control System are

available depending on the type of hazard being protected.
> Refer to the Ansul Detection and Control Application

Manual for detailed information concerning all
, AUTOPULSE Control Systems.

| \/

002195

Distributed by SIRINA
An authorized ANSUL
Distributor

ANSUL, AUTOPULSE and INERGEN are trademarks of Ansul Incorporated or its affiliates.

TYCO SAFETY PRODUCTS, MARINETTE, WI 54143-2542 715-735-7411
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ANSUL AUTOMAN:® II-C Releasing Device

Description

The ANSUL AUTOMAN® II-C Releasing Device consists of
a metal enclosure which contains a spring-loaded puncture
pin release mechanism, an actuation cartridge, electrical
circuitry, and an input/output terminal strip for making elec-
trical connections. The ANSUL AUTOMAN II-C releasing
device provides automatic pneumatic actuation of the
INERGEN® System. When wired to an AUTOPULSE®
Control System, it will provide supervised electric detection
and release. It also provides manual actuation using the
strike button on the release enclosure and with the optional
remote manual cable pull station. When an AUTOPULSE
Control System is used, manual actuation is accomplished
using an electric manual pull station.

TERMINAL
@’ BOARD

Component Approvals
ANSUL AUTOMAN II-C Releasing UL Listed
Device (EX-4510)
ANSUL AUTOMAN II-C Releasing FM Approved
Device (Explosion-Proof)

RELEASE
[I MECHANISM

STRIKE
BUTTON

NAMEPLATE

\

000442

Shipping Assembly

Part No. Description

17728 ANSUL AUTOMAN II-C Releasing Device, 24 VDC

31492 ANSUL AUTOMAN II-C Releasing Device, Explosion-Proof, 24 VDC
32525* ANSUL AUTOMAN II-C Releasing Device, Explosion-Proof, 120 VAC
32526* ANSUL AUTOMAN II-C Releasing Device, Explosion-Proof, 240 VAC
5373 LT-30-R Nitrogen Cartridge

*Not FMRC Approved

Distributed by SIRINA
An authorized ANSUL

Distributor

ANSUL, INERGEN, ANSUL AUTOMAN, and AUTOPULSE are trademarks of Ansul Incorporated or its affiliates.

TYCO SAFETY PRODUCTS, MARINETTE, WI 54143-2542 715-735-7411

Form No. F-9495-3 ©2006 Ansul Incorporated
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Selector Valves

Description

Selector valves are used to direct the flow of INERGENe
into a single hazard of a multiple hazard system.

When pneumatic actuation is required for the 1 in. and 2 in.
valves, a Stackable Actuator Assembly, Part No. 428566,
must be ordered separately.

When electric actuation is required for the 1 in. and 2 in.
valves, a Booster Actuator, Part No. 428949, must be
ordered separately.

When electric actuation is required for the 2 1/2 in., 3 in.
and 4 in. valves, a Selector Valve Electric Actuation Kit,
Part No. 426893, must be ordered separately. NOTE:
These selector valves cannot be pressure operated.

Selector valves can be manually operated by mounting a
lever actuator either directly onto the valve or onto the top
of the electric actuator. See Lever Release Actuator
Component Sheet for correct actuator.

. . Equivalent Length

Component Material Thread Size/Type Approvals (Sch. 80 Pipe)
1 in. Selector Valve Bronze 1in. NPT Female UL (EX-4510), FM 1/2in.— 1.9 ft. (0.6 m)
(Used for 1/2 in., 3/4in.—6.4ft. (1.9 m)
3/4in. and 1 in. 1in. - 10.4 ft. (3.2 m)
pipe sizes)
2 in. Selector Valve Bronze 2in. NPT Female UL (EX-4510), FM 11/4in.-16.21t. (4.9 m)
(Used for 1 1/4in., 11/2in. —22.4 ft. (6.8 m)
11/2in. and 2in. 2in.—67.4 ft. (20.5m)
pipe sizes)
2in,21/2in, 3in. Ductile 3in. Flange UL (EX-4510), FM 2in.—17ft. (5.2 m)
Selector Valve Iron American Standard 21/2in. - 43 ft. (13.1 m)

Raised Face 3in.— 78 ft. (23.8 m)
4 in. Selector Valve Ductile 4 in. Flange UL (EX-4510), FM 4in.— 111 ft. (33.8 m)

Iron American Standard
Raised Face

NOTE: The 3 in. and 4 in. flanged selector valves latch open upon actuation. They must be manually reset by pulling out
the reset knob on the side of the pressure actuator. If the valve is not reset, it will reopen the next time the system is

actuated, even if a different hazard requires protection.

Shipping Assembly

Part No. Description

427185 1 in. selector valve — threaded
427150 2 in. selector valve — threaded
857433 2,21/2, 3 in. selector valve — flanged
857445 4 in. selector valve — flanged

426893 Electric actuator kit

842402 Brass cap

428566 Pressure operated stackable actuator




NOTE: A lever actuator, brass cap, or CV-98
electric actuator, must be used with each selector
valve. Valve will not operate properly without one
of these on top of pressure actuator assembly.

11/8 — 18 UNEF
i /

RESET 2t T
ACTOATOR KNOB |
ASSEMBLY !
|
L P
] b ‘.
D |
I—> °
B . B L
|
i |
Tq‘: Q. c
t
N i
i v
l CIT ' TT 1
IF FLANGED
A
A
B >
3 IN. AND 4 IN. FLANGED VALVE 1IN. AND 2 IN. THREADED VALVE 005035
A B C D
Valve Size Body in. (mm) in. (mm) in. (mm) in. (mm)
1in. Threaded — 51/2 (140) — 29/16 (67) 7 (178)
1in. NPT female
2in. Threaded — 71/2 (191) — 31/2 (89) 89/16 (218)
2in. NPT female
2in.,21/2in, Flanged — 13 (330) 53/4 (146) 61/8 (156) 16 1/4  (413)
3in. 3in.
4in. Flanged — 4 in. 16 (406) 53/4 (146) 8 3/4 (222) 197/8 (505)

Distributed by SIRINA
An authorized ANSUL

ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates.

TYCO SAFETY PRODUCTS, MARINETTE, WI 54143-2542
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Valve Electric Actuation

Description
11/4-18

Electrical actuation of an agent cylinder and/or selector
valves is accomplished by an HF electric actuator interfaced
through an AUTOPULSEe Control System. This actuator
can be used in hazardous environments where the ambient
temperature range is between 0 °F to 130 °F (—18 °C to 54
°C). The HF electric actuator meets the requirements of
N.E.C. Class I, Div. 1, Groups B, C, D and Class Il, Div. 1,
Groups E, F, G. A maximum of two HF electric actuators
can be used on a single AUTOPULSE release circuit. When AN (1.4 cm)
utilizing only one HF electric actuator, an in-line resistor,
Part No. 73606, is required in the supervised release circuit.

The actuator specifications are:

Nominal Rated Voltage
Voltage Minimum Maximum < \
y

12 VDC @ 0.57 amps 10.4 vDC* 14.0 VDC 21/4IN.

(5.7 cm) - 001395

In auxiliary or override applications, a manual-local override
valve actuator or a manual cable pull actuator can be

installed on top of the HF electric actuator by removing the

safety cap.
A reset tool is required to reset the actuator after operation. Thread
The actuator contains a standard 1/2 in. threaded female Component | Material Size/Type | Approvals
straight connector for electrical conduit hookup.
HF Electric Body: 1/2in. UL (EX-4510)
Shipping Assembly Actuator Brass Straight FM Approved
Part No. Description Plgi:gnelgs . Female
i
73327 HF electric actuator Steel
75433 HF Reset Tool > *Minimum operating voltage is 9.0 VDC.
Description 11/4 -18 UNEF

The Booster Actuator, Part No. . 0250 .
428949, is used when electric actua- /

tion is required on the selector valve
or the CV-98 cylinder valve. The [Q ‘
actuator mounts directly to the com-
ponent and then a HF electric actua-
tor mounts to the top of the booster
actuator. 3.025

The Booster Actuator requires reset-
ting after actuation. A Reset Tool,
Part No. 429847, is available for this
» Use.

als

006037

A

11/8 —18 UNEF

ANSUL, INERGEN, and AUTOPULSE are trademarks of Ansul Incorporated or its affiliates.

TYCO SAFETY PRODUCTS, MARINETTE, WI 541432542 715-735-7411 Form No. F-99025-2 ©2006 Ansul Incorporated
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Pressure Operated Stackable Actuator

Description

The pressure operated stackable actuator, Part No. 11/8-18 UNEF
428566, is necessary when pneumatic actuation is required 2309 -

on a 1 in. or 2 in. selector valve. This actuator is installed /

on top of the selector valve and a 1/4 in. pressure line must
be attached to the 1/4 in. pressure port on the side of the
actuator. The pressure operated stackable actuator is
spring loaded and does not have to be reset after use. The !
actuator is constructed of brass.

/ 2926

1/4IN. |
PRESSURE .
PORT |
1
|
I

/ 006036

11/8 — 18 UNEF

Distributed by SIRINA
An authorized ANSUL

Distributor

ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates.
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Booster Actuator

Description

The Booster Actuator, Part No. 428949, is used when elec-
tric actuation is required on the 1 in. selector valve, 2 in.
selector valve, or the CV-98 cylinder valve. The actuator
mounts directly to the component and then a HF electric
actuator mounts to the top of the booster actuator.

The Booster Actuator requires resetting after actuation. A
Reset Tool, Part No. 429847, is available for this use.

11/4-18 UNEF

3.025

O

h_/L__‘_,

11/8 - 18 UNEF

006037

Distributed by SIRINA
An authorized ANSUL
Distributor
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HF Electric Actuator

Description

Electrical actuation is accomplished by an HF electric
Actuator, Part No. 73327, interfaced through an
AUTOPULSE® Control System. This actuator can be used
in hazardous, indoor environments where the ambient tem-
perature range is between 0 °F to 130 °F (—18 °C to 54 °C).
The HF electric actuator meets the requirements of N.E.C.
Class |, Div. 1, Groups B, C, D and Class I, Div. 1, Groups
E, F, G. A maximum of two HF electric actuators can be
used on a single AUTOPULSE release circuit. When utiliz-
ing only one HF electric actuator, an in-line resistor, Part
No. 73606, is required in the supervised release circuit.

In auxiliary or override applications, a manual-local override
valve actuator or a manual cable pull actuator can be
installed on top of the HF electric actuator by removing the
safety cap.

An arming tool, Part No. 754383, is required to reset the
actuator after operation. The actuator contains a standard
1/2 in. threaded female straight connector for electrical con-
duit hookup.

Technical Information

Nominal Voltage: . . . . .. .. .. 12 VDC @ 0.57 amps
Rated Voltage:
Minimum: . . . . . ... ..o 12.0 VDC
Maximum:. . . . .. .. ... ... 14.0 VDC
Thread Size/Type: . . . . . . .. 1/2 in. straight female for
electrical conduit hookup
Material:
Body:. . . . .. ... Brass
Plunger: . . . .. ... ... ... ... Stainless Steel

Listings and Approvals

UL . . E91021
ULC . . . . 1165
FM . .o 2T8A9.AF

21/4 IN.

(57 mm) \

001395

Distributed by SIRINA
An authorized ANSUL
Distributor

ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates.
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Booster Actuator/Selector Valve Adaptor

Description

The Booster Actuator/Selector Valve Adaptor, Part No.
430832, is used to adapt the booster actuator to the 3 and
4 in. selector valves (Part Nos. 857433 and 857445). The
actuator/adaptor is mounted to the selector valve and the
booster (Part No. 428949) is threaded to the top of the
adaptor.

By adapting the booster actuator to the 3 and 4 in. selector
valves, the valves can then be actuated by utilizing the
electric HF actuator.

006518

Shipping Assembly
Part No. Description
430832 Booster Actuator/
Selector Valve Adaptor
Component Material Approvals
Adaptor Brass FM Approved
UL Listed (EX-4510)

NOTE: This actuator/adaptor can also be used to retrofit
older model 1/2 in. through 2 1/2 in. selector valves (Part
Nos. 857428, 857429, 857430, 857431, 857432, and
857433) when used in conjunction with the booster actuator
(Part No. 428949) and the HF actuator (Part No. 73327).

Distributed by SIRINA
An authorized ANSUL
Distributor

ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates.
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Lever Release Actuator

Description

The manual lever release actuator provides a manual
means of actuating cylinder valves and selector valves.
This can be accomplished by direct manual actuation of its
pull lever or cable actuation when used in conjunction with
a remote manual pull station. When used with a remote
manual pull station, the pull station must contain the com-
ponents necessary to meet the actuator lever traveling
requirements of 7 in. (178 mm).

The actuator is shipped with ring pin and chain attached. If
the ring pin is not required, it must be removed. Failure to
remove the ring pin/chain assembly will prevent system
actuation if a remote cable pull actuation system is
employed and the ring pin is accidentally installed in the
actuator.

Four actuators are available. Each is designed for a
specific component.

37/8IN.*
(9.8.cm)

37/8IN.
(9.8cm)

000897

DEPTH: 3 7/8 IN. (7.6 cm)

* Add 1 9/16 in. (3.9 cm) to height when lever is in the straight up position.

ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates.

TYCO SAFETY PRODUCTS, MARINETTE, WI 54143-2542 715-735-7411

v

Component Material Approvals

All Manual Brass with | FM Approved

Cable-pull Stainless UL Listed

Actuators Steel Pin (EX-4510)

Shipping

Assembly

Part No. Description

842484 Lever Release (1 1/4-18 mounting
thread) — Mounts directly to pressure
actuatoron 2 1/2in., 3in. and 4 in.
selector valves.

423309 Lever Release (1 1/8-18 mounting
thread) — Mounts directly to a CV-98
electric actuator. Mounts directly to a
CV-98 cylinder valve.

70846 Lever Release (1 1/4-18 mounting
thread) — Mounts directly to an HF
electric actuator.

427207 Lever Release (1 1/8-18 mounting

thread) — Mounts directly to the 1 in.
and 2 in. selector valves. Mounts
directly to pressure operated stackable
actuator for 1 in. and 2 in. selector
valves. Actuator has the handle painted
red.

Form No. F-9879-4

©2006 Ansul Incorporated
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Manual Pull Box

Description

The pull box on an INERGENe system is used to provide
mechanical release of the system from a manually operat-
ed remote station. Two types of pull boxes are available.
The latched door type has a solid cast brass door which
must be opened to reach the pull handle. The second type
has a break glass window and a spring mounted handle
which rotates forward for use when the glass is broken. A
3/8 in. female NPT opening is provided at the back of each
enclosure for connection of the cable housing. Both types
are painted red.

A pulley elbow may be attached directly to the back of the
pull box, if necessary, to provide immediate changes in pull
cable direction. With this option, the pull box can be
extended an additional 3 1/2 in. (8.9 cm) from the mounting
surface by using support legs attached to the back of the
pull box (one set for latched door type, two sets for break-
glass type).

Component Material Approvals

Latch door pull box Brass FM Approved
UL Listed
(EX-4510)

Break glass window Brass FM Approved

pull box UL Listed
(EX-4510)

Shipping Assembly

Part No. Description

845062 Latch door type pull box

841527 Break-glass window pull box

841542 Support legs

Manual Pull Box Latched Door Type

KNOB TO
OPEN PULL
LEAD AND BOX DOOR
WIRE SEAL —
BROKEN /
SIMULTANEOUSLY
WHEN KNOB IS

PULLED
HINGED
DOOR (CAST
BRONZE -
PAINTED RED)

MOISTURE-PROOF
JOINT

3/8 IN. NPT

e I{,‘IIII’:

- T ¢
II Ui PULL
STAINLESS / UL e HANDLE
STEEL PULL: <

(BRASS)

s
i
L

CABLE

3/8 IN. PIPE / 7
FOR ENCLOSING %s.
PULL CABLE
BODY (CAST
BRONZE —
PAINTED RED)
17H6IN. _y
(3.6 cm)
115/16 IN.

(4.9 cm)

4 3/16 IN.

(10.6 cm)

- —

FOR FIRE

OPEN DOOR

PULL HANDLE HARD

4 1/8 IN.
(10.4 cm)

000684




Manual Pull Box Break Glass Type “A”

PROTECTED HAZARD

213/16 IN. 4716 IN. ENGRAVED IN
[ @1cm) — ™ (11.2 cm) > NAMEPLATE (SPECIFY)
314N, | 4-3/16 IN.
SPRING FORCES (8:2cm) MOUNTING
HANDLE HOLES
OUT INTO MOISTURE
OPERATING PROOF / - Y
POSITION @anmir JOINT @ O a @
WHEN GLASS 4
IS BROKEN >
PULL -
HANDLE LT L
3/8 IN. PIPE
TO ENCLOSE .
PULL CABLE GLASS e
\ FRONT s 47/8IN.
% ' P (12.3 cm)
pgys e . 3IN.
— -1 A R ¢
(p— R e 7.6cm
T by '® CAST : iod ( )
BRASS J
5& HINGED
1/16 IN. STAINLESS P”f«—— COVER o) o)
STEEL PULL CABLE 7 (PAINTED IN CASE OF FIRE
RED) BREAK GLASS AND
—¢I PULL HANDLE HARD _¢Ty i
STOWAGE SPACE N~ J ' UNTILRED PAINT ~SF
FOR SPARE Z MARK ON CABLE
DISCS AND NN SHOWS
WASHERS o ’
CAST BRASS
BODY BRASS HAMMER
(PAINTED RED) AND CHAIN
SECURED
TO BOX

Distributed by SIRINA
An authorized ANSUL
Distributor

ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates.
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Cable with Swaged End Fitting

Description
The 1/16 in. diameter cable is used to attach remote manu-

al pull boxes to cylinder valves, pull equalizers and control Component Material Approvals
nges. The cablg is cqnstruqted of stranded, stainless steel Cable Assembly Cable: FM Approved
wire. The cable is available in lengths of 50, 100, and 150, Stainless UL Listed (EX-4510)
(15.2, 30.5, and 45.7m). The cable assemblies include a
- . Steel
brass swaged end fitting for attaching to the remote pull
box. Swaged
Fitting:
Brass
Shipping Assembly
Part No. Description
842104 50 ft. (15.2 m) 1/16 in. (.16 cm) cable with swaged end fitting
842109 100 ft. (30.5 m) 1/16 in. (.16 cm) cable with swaged end fitting
842113 150 ft. (45.7 m) 1/16 in. (.16 cm) cable with swaged end fitting
SLOT IN COUPLING HANDLE

FOR INSTALLATION
OF CABLE END
FITTING

CABLE
END
(BRASS)

I______ . )

,
|

|

|

|
\
r

|
~
)

1
HOuE S

j<— COUPLING

STAINLESS STEEL CABLE WITH SWAGED
CABLE END FOR PULL BOX, CABLE END

HAVING RED PAINT MARK 000689

NOTE: The strength of the end fitting exceeds the breaking point of the cable.

Distributed by SIRINA
An authorized ANSUL

ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates. D"ﬂ'lbu‘bl‘
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Corner Pulley

Description

The corner pulley is required on an INERGENe system
whenever a mechanical release pull cable run involves
a change in direction. Corner pulleys are installed as part
of the cable housing (pipe or conduit) and provide 90°
direction changes with minimal force loss and no induced
kinking.

Two types of corner pulleys are available. One is made of
die cast aluminum, has a ball bearing roller, and uses com-
pression fittings for 1/2 in. EMT connections. The second

type is made of forged brass and is threaded for 3/8 in.
NPT pipe. Two styles of forged brass corner pulleys are
available: one with a brass wheel and one with a nylon
wheel. Both styles of brass pulleys are watertight. The
brass wheel corner pulley is designed for location inside or
outside the protected space. The nylon wheel corner pulley
is designed for location only outside the hazard space.
Thread adaptors are available to simplify the installation.

Component Material Thread Size/Type Approvals
Corner Pulley Body: 1/2in. EMT FM Approved
Aluminum UL Listed (EX-4510)
Roller:
Stainless
Steel
Corner Pulley Body: 3/8 in. NPT FM Approved
Brass UL Listed (EX-4510)
Wheel:
Brass
Corner Pulley Body: 3/8 in. NPT FM Approved
Brass UL Listed (EX-4510)
Wheel:
Nylon
Shipping Assembly
Part No. Description
423250 Aluminum corner pulley
842678 Brass corner pulley (nylon wheel)
845515 Brass corner pulley (brass wheel)
840696 Thread adaptor — (brass pulley only)




Type, Part No. 842678 and 845515

2 11/16 IN. 3/8 IN. NPT

Forged Brass Watertight Corner Pulley, Sheave

15/32 IN.
|  (290m)

(1.7 cm) > /

\\\

N

3/8 IN. PIPE

REMOVABLE
FACE FOR
RUNNING CABLE

N

LEAD-CLAD (%=~
L) COPPER LA AJ
AT T ===

N GASKET i
et
b ADAPTOR — | ! !
1 | 1 CA A '
y=t I
[ e

4 3/16 IN.
(10.6 cm)

00690

Corner Pulley For 1/2” EMT Aluminum,
Part No. 423250

SELF-TAPPING SCREW

COVER

BALL BEARING SHEAVE

GLAND

| 27/8IN.
(7.3 cm)

27/8 IN.
(7.3 cm)

001815

Distributed by SIRINA
An authorized ANSUL

Distributor

ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates.
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Dual/Triple Control Boxes

Description

The dual/triple control boxes allow manual actuation of a
cylinder valve from two or three remote pull stations. Two
styles of control boxes are available. Part No. 842784 is
13 3/4 in. (34.9 cm) and Part No. 843166 is 20 3/4 in.
(52.7 cm) long. Both styles can be used for cylinder valve
actuation. The inlet and outlet connections are threaded for
3/8 in. pipe. If 1/2 in. EMT conduit connections are
required, adaptor Part No. 845780 is available.

Shipping Assembly

Part No. Description
842784 Dual/triple control box (short)
843166 Dualftriple control box (long)

Component Material Thread Size/Type Approvals

Control Box Steel 3/8 in. NPT Female FM Approved
(short) UL Listed (EX-4510)

Control Box Steel 3/8 in. NPT Female FM Approved

(long) UL Listed (EX-4510)

Part No. 842784

133/4 IN. (34.9 cm)

(OVERALL)
I 121/4 IN. | .
’* (31.1.cm) > Junction Box
CABLE — PULLTO DIRECTION OF PULL i
CVLINDER RELEASE CABLE CLAMP (Shown Without Cover)
0 2on REMOVABLE COVER
. (-] (-]
/ " AN \AZITLLIAL 5/8 IN.
// 5 H AT TTIIY l_“_scm)
" B b
= ) * o / jl C\ = A { 17/8IN
3/8 IN. PIPE OR NUT 4.7 cm)
1/2IN. EM.T* CABLE-PULL FROM CJ D i * (4.7 cm)
FLEXIBLE TRANSPARENT PULL-BOXES A
PROTECTION RING 1/2 IN. | |l I
4-9/32IN. (.71 cm) (1.2cm) 11/16 IN.
MOUNTING HOLES B Py o S (1.7 cm)
(2.5 cm)
23/4IN.
(6.9 cm)
31/4IN.
(8.2cm)
End View

000685

* Adaptors furnished for use with 1/2 in. EMT — Part No. 845780



Part No. 843166
l 20 3/4 IN. .
(52.7 cm) o
| 19 1/4 IN. | ]
“ (48.8 cm) " Junction Box
CABLE - PULL TO DIRECTION OF PULL i
CVLINDER RELEASE CABLE CLAMP (Shown Without Cover)
REMOVABLE COVER
. ° o [ . .l
1/ APV 5/8 IN.
e LELAS l_ (1.5cm)
% —BEACKARER . |
X'G S S 3 A = +
\\2 17/8 IN.
ey EII\P/IETC")R CABLE-PULL FROM C} e» T (4.7 cm)
T FLEXIBLE TRANSPARENT PULL-BOXES f \
PROTECTION RING 172 IN. > T 116N
4-9/32 IN. (.71 cm) (1.2 cm) -
MOUNTING HOLES I Dy N S (1.7 cm)
(2.5cm)
23/4IN.
<_(6.9 cm) -
31/4IN.
(8.2cm)
End View 000685

* Adaptors furnished for use with 1/2 in. EMT — Part No. 845780

Distributed by SIRINA
An authorized ANSUL

Distributor

ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates.
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Remote Cable Pull Equalizer

Description

The remote cable pull equalizer is used in systems where
manual actuation of the cylinder valve and operation of a
selector valve must be accomplished at the same time. The
pull equalizer is mounted in the remote pull station cable
line. By pulling the remote pull box, the cable attached to

and outlet connections are threaded for 3/8 in. pipe. If
1/2 in. EMT conduit connections are required, adaptor Part
No. 845780 is available.

the pull equalizer will pull the internal cable clamp in the Shipping Assembly o
pull equalizer which in turn will pull the cables attached to Part No. Description
the cylinder valve and selector valve, causing them to oper- 842791 Remote cable pull equalizer
ate. Two styles of pull equalizers are available. Part No. (short)
842791 is 13 3/4in. (34.9 cm) long and Part No. 843168 is .
20 3/4in. (52.7 cm). Only the longest equalizer, Part No. B43168 R(?(;r:]ot)e cabie pull equalizer
843168, can be used for valves utilizing sectors. The inlet 9
Component Material Thread Size/Type Approvals
Pull Equalizer Steel 3/8 in. NPT Female FM Approved
(short) UL Listed (EX-4510)
Pull Equalizer Steel 3/8 in. NPT Female FM Approved
(long) UL Listed (EX-4510)
Part No. 842791
13 3/4 IN. (34.9 cm)
- (OVERALL) o
| 12 1/4 IN. Vl
St Equalizer Box
CABLE CLAMP (Shown Without Cover)
DIRECTION
A ;"—'\71 OF PULL REMOVABLE COVER
Zerse BLACK AREA i
17/8 IN.
CABLE FROM 3/8 IN. PIPE OR (4.7 cm)
CYLINDER AND FLEXIBLE TRANSPARENT 12N EMT™ { 11/16 IN.
VALVE RELEASES PROTECTION RING | (1.7 cm) <
CABLE TO T ‘ .
4-9/32IN. (.71 cm) PULL BOX (2.5cm)
MOUNTING HOLES 23/4IN.
(6.9 cm)
31/4IN.
(8.2cm)
End View

* Adaptors furnished for use with 1/2 in. E.M.T. — Part No. 845780



Part No. 843168

20 3/4 IN. (52.7 cm)

(OVERALL) .
19 1/4 IN. -
(48.8 cm)
CABLE CLAMP
DIRECTION
7 =Nl oFpPuLL
2 % :
2.4/
BLACK AREA : |
Ew)
CABLE FROM 3/8 IN. PIPE OR
CYLINDER AND FLEXIBLE TRANSPARENT 1/2 IN. EM.T.*
VALVE RELEASES PROTECTION RING
CABLE TO
4 -9/32 IN. (.71 cm) PULL BOX

MOUNTING HOLES

Equalizer Box
(Shown Without Cover)

REMOVABLE COVER

17/8IN. l
(4.7 cm)
11/16 IN.
(1.7 cm)
T (2.5cm)
23/4 IN.
(6.9 cm)
31/4 IN.
(8.2cm)
End View

* Adaptors furnished for use with 1/2 in. E.M.T. — Part No. 845780

Distributed by SIRINA
An authorized ANSUL

Distributor

ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates.
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Pressure Bleeder Plug — 1/4 in.

Description

The pressure bleeder plug must be used to relieve the
pressure in closed actuation lines. The plug relieves the
pressure through a small orifice. This slow relief of pressure
does not affect the function of the actuation line.

Shipping Assembly
Part No.

Description

ORIFICE

1/4 IN. NPT

842175 Pressure Bleeder Plug
Component Material Thread Size/Type Approvals
*>| Bleeder Plug Brass 1/4 in. NPT Male FM Approved

UL Listed (EX-4510)

Distributed by SIRINA
An authorized ANSUL

Distributor

ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates.

TYCO SAFETY PRODUCTS, MARINETTE, WI 54143-2542

715-735-7411 Form No. F-9329-4

©2006 Ansul Incorporated






A\

Distributed by SIRINA System Components
An authorized ANSUL ULEX-4510 3-1-06 Page 1-12
Distributor REV.5

Flexible Discharge Bend

Description

The valve Flexible Discharge Bend (Part No. 427082) is a

5/8 in. (1.59 cm) I.D. extra-heavy flexible hose which con- Shipping Assembly

nects the valve discharge outlet to the fixed piping or head- Part No. Description

er manifold. The discharge bend has a special female
thread for connecting to the valve outlet and a male 1/2 in.
NPT thread for connecting to the fixed piping or manifold. 842430 Washer
The discharge bend will withstand a pressure of 9000 psi
(621 bar). Its flexible connection allows for easy alignment
of multiple cylinder banks to fixed piping. Each bend has a
built-in check valve that prevents loss of agent should the
system discharge while any cylinder is removed.

The equivalent length of this hose is equal to 18 ft. (5.5 m)
of 1/2 in. Sch. 40 pipe.

427082 Flexible discharge bend

Thread Size/Type

Component Material Valve End Manifold End Approvals
5/8 in. Flexible SAE 100 R2 Special to mate 1/2 in. NPT Male FM Approved
Discharge Bend | Type AT mate with CV90 UL Listed (EX-4510)
and CV-98 Valve
- 18 7/8 IN. .
(47.9 cm)
FEMALE ADAPTOR
(BRASS) 1/2 IN. NPT
WASHER MALE COUPLING
CHECK

VALVE END

SWAGE ON

MANIFOLD/END

000658

TYCO SAFETY PRODUCTS, MARINETTE, WI 54143-2542

ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates.

715-735-7411 Form No. F-9306-7 ©2006 Ansul Incorporated






ANSUL.

Distributed by SIRINA
An authorized ANSUL

Distributor

System Components
UL EX-4510 3-1-06 Page 1-13
REV. 4

clean Agent / | Systems

Check Valves

Description .
Shipping Assembly
Check valves are used in main/reserve and selector valve Part No. Description
systems. On main/reserve systems, the check valve pre- -
vents pressurization of the reserve system manifold by 840860 172 In. check valve
blocking the flow of INERGENe agent from the main 840852 3/4 in. check valve
system to the reserve system. The check valve allows gas 841470 1in. check valve
flow from the reserve (if actuated) to pass through into the 841549 1 1/4 in. check valve
distribution piping. On selector valve systems, check valves 841463 1 1/2 in. check valve
separate the actuation of smaller system(s) from the largest 840649 2 in. check valve
ones. 840656 2 1/2in. check valve
The check valves are available in sizes from 1/2 in. through 840665 3 in. check valve
3in.
Component | Material Thread Size/Type Body Type | Approvals Equivalent Length
(Sch. 80 Pipe)
Check Valve | Bronze 1/2-14 NPT Female Threaded FM Approved 12.0ft. (3.7 m)
UL Listed (EX-4510)
Check Valve | Bronze 3/4-14 NPT Female Threaded FM Approved 240 ft. (7.3 m)
UL Listed (EX-4510)
Check Valve | Bronze 1-11 1/2 NPT Female Threaded FM Approved 28.0 ft. (8.5 m)
UL Listed (EX-4510)
Check Valve | Bronze 1 1/4-11 1/2 NPT Female | Threaded FM Approved 43.0 ft. (13.1m)
UL Listed (EX-4510)
Check Valve | Bronze 1 1/2-11 1/2 NPT Female | Threaded FM Approved 51.0 ft. (15.5m)
UL Listed (EX-4510)
Check Valve | Bronze 2-11 1/2 NPT Female Threaded FM Approved 48.0 ft. (14.6 m)
UL Listed (EX-4510)
Check Valve | Bronze 2 1/2-8 NPT Female Threaded FM Approved 60.0 ft. (18.3 m)
UL Listed (EX-4510)
Check Valve | Bronze Body | 3-8 NPT Female Threaded FM Approved 154.0 ft. (46.9 m)
Steel Flange Flange UL Listed (EX-4510)




Il

l

|

BODY

t B
' A
SPRING
sonner BONNET \
SPRING ;
D
— CHECK 7 \
B 1 H ] l C
\ N
fi
r CHECK —Y

/

BODY

Check Valve — Threaded

Check Valve — Threaded Flange

Dimension A Dimension B Valve | Dimension A | Dimension B | Dimension C
Valve Size in. (cm) in. (cm) Size |in. in.  (cm) |in.  (cm)
1/21in. 3 (7.6) 2 5/8 (6.6) 3in. |111/2 (29.2) |15 (38.1) [91/2 (24.1)
3/4in. 35/8 (9.2) 31/8 (7.9)
1in. 41/8 (10.4) | 33/4 (9.5)
11/4in. 5 (12.7) | 412 (11.4)
11/21in. 51/2 (13.9) |51/8 (13)
2in. 61/2 (16.5) | 53/4 (14.6)
21/2in. 8 (20.3) | 63/4 (17.1)

Distributed by SIRINA
An authorized ANSUL

Distributor

ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates.
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Header Vent Plug

Description
The header vent plug is used to release low pressure build- .
7 o Shipping Assembly
up that may occur in a closed system utilizing selector Part N Description
valves or check valves. The header vent plug should also art No. P
be installed on the cylinder sides of the check valves on 840309 Header vent plug
both main and reserve systems to relieve any pressure that
may leak past the check valve and accidentally actuate the
reserve system while the main system is discharging.
Component Material Thread Size/Type Approvals
»| Vent Plug Body: 1/2 in. NPT Male FM Approved
Brass UL Listed (EX-4510)
Spring:
Bronze
Seal:
Neoprene
STEM
SPRING
BODY
\7 CHECK SEAL
1N WASHER
\ / CHECK CUP
) 77
N
29/32 IN. 1/2 IN. NPT
7/8 IN. (2.3cm) =
(2.2cm)

000707

ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates.
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Stainless Steel Actuation Hose

Description

The Stainless Steel Actuation Hose is used to connect the
actuation line flared tees between each agent tank. The
hose has the same thread, 7/16-20, as the flared tees. The
actuation hose allows flexibility between the rigid actuation

piping and the tank valve.

|‘ (61 cm) '|
Shipping Assembly
- - X WAV avAYAYAY .

Part No. Description :‘?'W?
831809 16 in. (40.6 cm) Stainless e

Steel Hose
832335 20 in. (50.8 cm) Stainless 7116-20 711620

Steel Hose
832336 24 in. (60.9 cm) Stainless

Steel Hose 000433
Component Material Thread Size Approvals
Stainless Steel Hose Stainless Steel Female 7/16-20 UL Listed (EX-4510)

(Both ends) FM Approved

Additional actuation fittings are available:

Part No.  Description

831810  Male Elbow (7/16-20 x 1/4 in. NPT)
831811 Male Tee (7/16-20 x 7/16-20 x 1/4 in. NPT)
832338  Male Straight Connector (7/16-20 x 1/4 in. NPT)

ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates.

TYCO SAFETY PRODUCTS, MARINETTE, WI 54143-2542 715-735-7411
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Pressure Reducer/Union

Description

The pressure reducer/union is required to restrict the flow
of INERGENe agent thus reducing the agent pressure
down stream of the union. The 3000 psi (206.9 bar)
NSCWP union contains a stainless steel orifice plate which
is drilled to the specific size hole required based on the flow
calculation.” The orifice plate provides readily visible orifice
identification. The orifice union is available in six sizes:
1/2in.,3/4in.,1in.,11/4in.,1 1/2in., and 2 in. NPT.

All pressure reducer/unions must be installed in the piping
with the orifice identification tab on the pressure inlet side
of the system. The 1 1/4 in., 1 1/2 in. and 2 in. orifice
unions must be installed per the direction of the flow arrow

DIRECTION
OF FLOW

VISIBLE ORIFICE

stamped on the body. IDENTIFICATION 002197
Shipping Assembly
Part No. Description A B C
416677 1/2 in. NPT pressure reducer/union 2.06in. (5.2cm) [ 1.18in. (29cm) | 1.95in. (4.9 cm)
416678 3/4 in. NPT pressure reducer/union 2.38in. (6.1cm) [ 1.50in. (3.8cm) | 2.38in. (6.1 cm)
416679 1 in. NPT pressure reducer/union 2.63in. (6.7cm) [ 1.78in. (4.5cm) | 2.77in. (7.0 cm)
416680 1 1/4 in. NPT pressure reducer/union | 2.94in. (7.5cm) | 2.04in. (5.2cm) | 3.31in. (8.4cm)
416681 1 1/2 in. NPT pressure reducer/union | 3.31in. (8.4cm) | 2.31in. (5.9cm) | 3.70in. (9.4 cm)
416682 2 in. NPT pressure reducer/union 3.56in. (9.0cm) [ 2.85in. (7.2cm) | 4.39in. (11.2cm)
Component Material Thread Size Approvals
Pressure Reducer/ Body: Forged 1/2,3/4,1, FM Approved
Union Steel 11/4,11/2, UL Listed (EX-4510)
2in. NPT
Orifice Plate:
Stainless
Steel

NOTE: Refer to “Nozzle/Pressure Reducer Range Chart” in
Design Section for detailed orifice range information.

* Orifice diameter must be specified when placing order.

ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates.
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Pressure Reducer/Nipple

Description

The pressure reducer/nipple is required to restrict the flow
of INERGENe agent thus reducing the agent pressure
downstream of the nipple. The nipple contains an orifice
which is drilled to the specific size hole required based on
the flow calculation.” The pressure reducer/nipple part
number and orifice size are stamped on the body hex. The
orifice nipple is available in two sizes: 2 1/2 in., and 3 in.
NPT.

Shipping Assembly

Part No. Description

417057 2 1/2 in. NPT pressure
reducer/nipple

417058 3in. NPT pressure

reducer/nipple

Nipple Size Hex Size “A” Dim.
21/2in. 3in. 4 3/8 in.
3in. 31/2in. 41/2in.
002198
Component Material Thread Size Approvals
Pressure Reducer/ Body: Brass 21/2in., 3in. NPT UL Listed (EX-4510)
*| Nipple FM Approved
NOTE: Refer to “Nozzle/Pressure Reducer Range Chart” in
Design Section for detailed orifice range information.
* Orifice diameter must be specified when placing order.
ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates.
TYCO SAFETY PRODUCTS, MARINETTE, WI 54143-2542 715-735-7411 Form No. F-9432-5 ©2006 Ansul Incorporated
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clean Agent' Systems
Flanged Pressure Reducer
Description Component Material Approvals
The flanged pressure reducer assembly is required to -
restrict tﬁe flgw of INERGENe agent thl)js redjcing the Flange Forged b Ul Listed {EX-4510)
agent pressure down stream of the pressure reducer. The Flange Gasket | Stainless Steel
flanged pressure reducer assembly contains a stainless Orifice Plate Stainless Steel
steel orifice plate which is drilled to the specific size hole Bolts Plated Steel,
required based on the flow calculation.* The orifice plate Grade 5
provides readily visible orifice identification. The flanged »
pressure reducer assembly is available in three sizes; 2
1/2, 3, and 4 in. Each size is available in threaded, slip-on,
and weld neck flange.
All orifice plates must be installed in the piping system with
the orifice identification information on the tab facing the
pressure inlet side of the system. >
Shipping
Assembly
Part No. Description A B C E
426823 2 1/2 in Threaded 4.23in. 7.50in. 9.70in. 5.88in. .88in. (8)
(10.7 cm) (19.1 cm) (24.6 cm) (14.9 cm) (2.2 cm)
426824 3 in. Threaded 4.10in. 8.25in. 10.46 in. 6.63 in. .88in. (8)
(10.4 cm) (20.9 cm) (26.6 cm) (16.8 cm) (2.2 cm)
426825 4 in. Threaded 4.73in. 10.75in. 12.59 in. 8.50in. 1.00in.(8)
(12.0cm) (27.3 cm) (31.9 cm) (21.6cm) (2.5 cm)
426847 2 1/2in. Slip-on 4.24 in. 7.50in. 9.70in. 5.88in. .88 in. (8)
(10.8 cm) (19.1 cm) (24.6 cm) (14.9 cm) (2.2 cm)
426848 3in. Slip-on 4.60 in. 8.25in. 10.46 in. 6.63 in. .88in. (8)
(11.7 cm) (20.9 cm) (26.6 cm) (16.8 cm) (2.2 cm)
426849 4 in. Slip-on 524 in. 10.75in. 12.59in. 8.50in. 1.00in. (8)
(13.3cm) (27.3 cm) (31.9 cm) (21.6cm) (2.5 cm)
426853 2 1/2 in. Weld Neck 7.23in. 7.50in. 9.70in. 5.88in. .88 in. (8)
(18.4 cm) (19.1 cm) (24.6 cm) (14.9 cm) (2.2 cm)
426854 3 in. Weld Neck 7.48 in. 8.25in. 10.46 in. 6.63 in. .88in. (8)
(18.9cm) (20.9 cm) (26.6 cm) (16.8 cm) (2.2 cm)
426855 4 in. Weld Neck 8.98 in. 10.75in. 12.59 in. 8.50in. 1.00in. (8)
(22.8 cm) (27.3 cm) (31.9 cm) (21.6cm) (2.5cm)

» NOTE: Refer to “Nozzle/Pressure Reducer Range Chart” in

» Design Section for detailed orifice range information.

* Orifice diameter must be specified when placing order.



003654

Weld Neck

7

003653

Threaded

003655

Slip-On

NN

003656
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Orifice Plate

Description [| Part No. Description
Orifice plate shipping assemblies are available as replace- 418095 1/2 in. Replacement Orifice Plate
ment plates. Replacement plates may be required in situa- 418096 3/4 in. Replacement Orifice Plate
tions where the piping and pressure reducer size can stay 418097 1in. Replacement Orifice Plate
the same put because of some hazard change, the size of 418098 1 1/4 in. Replacement Orifice Plate
the orifice in the pressure reducer must change. 418099 1 1/2 in. Replacement Orifice Plate
The orifice size must be specified when ordering the orifice 418100 2 in. Replacement Orifice Plate
plate. 426984 2 1/2 in. Replacement Orifice Plate
NOTE: Replacement orifice plates for orifice nipples are 426985 3 in. Replacement Orifice Plate
not available as the plate is a permanent fixture of | 426986 4 in. Replacement Orifice Plate

the part.

> NOTE: Refer to “Nozzle/Pressure Reducer Range Chart” in
Design Section for detailed orifice range inform-
> ation.

ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates.
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Single Mating Flanges

Description

Single mating flanges are available for field assembly to the
Ansul selector valves and the Ansul flanged pressure
reducers. These single, flanged shipping assemblies are
available in threaded, slip-on, and weld neck, in 2 1/2, 3,
and 4 in. sizes. Each shipping assembly includes a flange,
a stainless steel gasket, 8 bolts, and 8 nuts.

Shipping Assembly

Part No. Description
426856 2 1/2 in. Threaded Flange
426857 3 in. Threaded Flange
426858 4 in. Threaded Flange
426859 2 1/2in. Slip on Flange
426860 3 in. Slip-on Flange
426861 4 in. Slip-on Flange
426862 2 1/2 in. Weld Neck
426863 3 in. Weld Neck
426864 4 in. Weld Neck
Component Material Approvals
Flange Forged Steel UL Listed (EX-4510)
Flange Gasket | Stainless Steel
Bolts/Nuts Plated Steel,

Grade 5

ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates.

TYCO SAFETY PRODUCTS, MARINETTE, WI 54143-2542 715-735-7411 Form No. F-99021-1 ©2000 Ansul Incorporated






v

ANSUL.

clean Agent\ |

systems

Distributed by SIRINA
An authorized ANSUL
Distributor

System Components
UL EX-4510 3-1-06

Page 1-16
REV. 7

360° Discharge Nozzle

Description

Discharge nozzles are designed to direct the discharge of .
INERGEN® agent using the stored pressure from the cylin- Shipping Assembly L
ders. Ten sizes of nozzles are available. The system design Part No. Description
specifies the orifice size to be used for proper flow rate and 417908 1/4 in. NPT nozzle**
distribution pattern*. The nozzle selection depends on the 417723 3/8 in. NPT nozzle**
hazard and location to be protected. Standard nozzles are 417362 1/2 in. NPT nozzle
constructed of brass. 417363 3/4 in. NPT nozzle
NOTE: 2, 2 1/2, and 3 in. nozzles are not recommended in 417364 1in. NPT nozzle
areas that are subject to damage by high velocity dis- 417365 11/4in. NPT nozzle
charges, such as suspended ceiling tiles. 417366 11/2in. NPT nozzle
426155 2 in. NPT nozzle
426156 2 1/2in. NPT nozzle
426137 3in. NPT nozzle
Component Material Thread Size Approvals
Nozzle Body—Brass 1/4*, 3/8**, 1/2, 3/4, 1,1 1/4, FM Approved

11/2,2,21/2, 3 NPT

UL Listed (EX-4510)

/
/ /c/

— Y

L

B

Size A-In. B-In. C-In. Hex
1/4 in. 5/8 19/16 21/32 5/8
3/8 in. 3/4 15/8 23/32 3/4
1/2in. 15/16 131/32 27/32 15/16
3/4 in. 11/8 25/32 7/8 11/8
1in. 113/32 29/16 1 1716
11/4in. 13/4 2 3/4 11/16 13/4
11/2in. 2 231/32 11/16 2
2in. 23/8 3 1 23/8
21/2in. 3 31/2 1 3
3in. 31/2 41/8 11/4 31/2

002199

* Orifice diameter must be specified when ordering nozzle.
Refer to Orifice Size Chart in Manual Appendix Section.

**UL/ULC listed only.

ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates.

TYCO SAFETY PRODUCTS, MARINETTE, WI 54143-2542

7157357411 Form No. F-9328-10

©2006 Ansul Incorporated

NOTE: Refer to “Nozzle/Pressure Reducer Range Chart” in
Design Section for detailed orifice range information.
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180° Discharge Nozzle

Description
Discharge nozzles are designed to direct the discharge of .
INERGEN® agent using the stored pressure from the cylin- Shipping Assembly L
ders. Ten sizes of nozzles are available. The system design Part No. Description
specifies the orifice size to be used for proper flow rate and 426138 1/4 in. NPT nozzle
distribution pattern*. The nozzle selection depends on the 426139 3/8 in. NPT nozzle
hazard and location to be protected. The 180° nozzle is 426140 1/2 in. NPT nozzle
commonly used when nozzle placement is at the wall. 426141 3/4 in. NPT nozzle
Standard nozzles are constructed of brass. 426142 1 in. NPT nozzle
An index mark is stamped on the bottom of the nozzle to 426143 11/4 in. NPT nozzle
indicate the aiming direction. 426157 11/2in. NPT nozzle
426144 2 in. NPT nozzle
Component Material Thread Size 426145 2 1/2 in. NPT nozzle
Nozzle Body: Brass | 1/4,3/8,1/2,3/4,1, 420140 Sin. NET nozzie
11/4,11/2, 2,
2 1/2, 3 NPT
Size A-In. B-In. C-In.
1/4 in. 5/8 19/16 21/32
3/8 in. 3/4 15/8 23/32
1/2in. 15/16 131/32 27132
3/4 in. 11/8 25/32 7/8
1in. 113/32 29/16 1
11/4in. 13/4 23/4 11/16
11/2in. 2 231/32 11/16
2in. 23/8 3 1
21/2in. 3 31/2 1
osmea 3in. 31/2 41/8 11/4

(

&J
|

>
\

002743

* Orifice diameter must be specified when ordering nozzle.
Refer to Orifice Size Chart in Manual Appendix Section.

ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates.

TYCO SAFETY PRODUCTS, MARINETTE, WI 54143-2542 7157357411

> NOTE: Refer to “Nozzle/Pressure Reducer Range Chart” in
*» Design Section for detailed orifice range information.
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Nozzle Deflector Shield

Description
The INERGENe system nozzle deflector shield is used to )
control the pattern of the discharge of the INERGEN agent. Component Material Approvals
The deflector shield helps keep the agent discharge away »| Nozzle Steel FM Approved
from false ceiling tiles and fragile light fixtures, avoiding Deflector UL Listed (EX-4510)
damage to them. Shield
The deflector shields are constructed of steel and painted
with a cameo cream colored paint. They are available in
five sizes.
Shipping A B C D E
Assembly Inlet Length of Overall Deflector Coupling
Part No. NPT Coupling Length O.D. O.D.
417708 1/2in. 17/8in. 3in. 33/8in. 11/8in.
(4.8 cm) (7.6 cm) (8.6 cm) (2.9 cm)
417711 3/4 in. 2in. 31/4in. 33/8in. 13/8 in.
(5.1 cm) (8.3cm) (8.6 cm) (3.5cm)
417714 1in. 23/8in. 3 13/16 in. 47/8in. 1 3/4in.
(6.0 cm) (9.7 cm) (12.4 cm) (4.4 cm)
417717 11/4in. 25/8in. 4 3/16 in. 47/8in. 21/4in.
(6.7 cm) (10.6 cm) (12.4 cm) (5.7 cm)
417720 11/2in. 31/8in. 4 29/32 in. 521/32in. 21/2in.
(7.9 cm) (12.5 cm) (14.4 cm) (6.4 cm)

NOTE: There are no deflector shields available for the 2, 2 1/2, or 3 in. models.

003651

ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates.
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clean Agent W, |/ Systems

Description

The cylinder bracketing is designed to rigidly support the

installed INERGEN® agent cylinders. The bracketing com- convenient.

ponents are constructed of heavy structural steel. Bracket

Cylinder Bracketing

welded together, which ever makes the installation more

assemblies are available in modules for two to six cylinders Component Material Approvals

and can also be connected together for any combination

over six. Bracketing can be assembled to support single >| Bracketing Steel FM Approved
row, double row or back-to-back rows of cylinders. UL Listed
Bracketing components are painted with a red enamel coat- (EX-4510)
ing. Uprights and back frame assemblies can be bolted or
Shipping Assembly
Part No. Description
845120 200 ft.3 (5.7 m3) cylinder strap (single cylinder)
845244 200 ft.3 (5.7 m3) cylinder channel with nuts and bolts (single cylinder)
845121 250 ft.3 (7.1 m3) cylinder strap (single cylinder)
845261 250 ft.3 (7.1 m3) cylinder channel with nuts and bolts (single cylinder)
845122 350 ft.3 (9.9 m3), 425 ft.3 (12.0 m3), 435 ft.3 (12.3 m3) cylinder strap (single cylinder)
845245 350 ft.3 (9.9 m3), 425 t.3 (12.0 m3), 435 ft.3 (12.3 m3) cylinder channel
with nuts and bolts (single cylinder)
879638 Back frame assembly (2 cylinder)
879639 Back frame assembly (3 cylinder)
879640 Back frame assembly (4 cylinder)
879641 Back frame assembly (5 cylinder)
879642 Back frame assembly (6 cylinder)
873257 Upright, for 200, 250, 350, and 435 ft.3 (12.3 m3) cylinders (used either for right side, left side
or center (center upright required when connecting seven or more cylinders in a row))
426592 Upright, for 425 ft.3 (12.0 m3) cylinder (used either for right side, left side, or center
(center upright required when connecting seven or more cylinders in a row))
873553 Single row or back-to-back row bracket foot (left side)
873554 Single row or back-to-back row bracket foot (right side)
873555 Double row bracket foot (left side)
873556 Double row bracket foot (right side)
418508 Center upright foot
879413 Connector (required to hook together back frames for seven or more cylinders)
873250 10.5in. (26.7 cm) carriage bolt with nut (for single row 200 ft.3 (5.7 m3) cylinders)
873251 11 in (27.9 cm) carriage bolt with nut (for single row 250 ft.3 (7.1 m3) cylinders)
873252 12.5in. (31.8 cm) carriage bolt with nut (for single row 350 ft.3 (9.9 m3) and
425 ft.3 (12.0 m3) cylinders)
418502 13 in. (33.0 cm) carriage bolt with nut (for single row 435 ft.3 (12.3 m3) cylinders)
873253 21 in. (53.3 cm) carriage bolt with nut (for double row 200 ft.3 (5.7 m3) cylinders)
873254 22 in. (55.9 cm) carriage bolt with nut (for double row 250 ft.2 (7.1 m3) cylinders)
873255 26 in. (66 cm) carriage bolt with nut (for double row 350 ft.3 (9.9 m3) and
425 ft.3 (12.0 m3) cylinders)
418503 27 in. (68.6 cm) carriage bolt with nut (for double row 435 ft.3 (12.3 m3) cylinders)
873091 Cylinder clamp (2 cylinders)
873092 Cylinder clamp (3 cylinders)
871683 Weigh rail support — single row
871682 Weigh rail support — double row
871684 Weigh rail support — back-to-back rows
423027 Weigh rail support back-to-back double row




Multi-Cylinder

WEIGH
RAIL SUPPORT

)

LEFT
BRACKET FOOT

UPRIGHT

BACK FRAME

CYLINDER CLAMP

CARRIAGE BOLT
WITH NUT

RIGHT
BRACKET FOOT

Single Cylinder

]
/ M
CLAMP
CHANNEL
N—e

002200

Distributed by SIRINA
An authorized ANSUL

ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates.

TYCO SAFETY PRODUCTS, MARINETTE, WI 54143-2542

7157357411

Distributor

Form No. F-9309-8

©2006 Ansul Incorporated




v

Distributed by SIRINA
An authorized ANSUL
Distributor

System Components

UL EX-4510 3-1-06 Page 1-18
REV. 4

Pressure Switch — DPST

Description

The pressure switch is operated by the INERGENe agent
pressure when the system is discharged. The pressure

The pressure switch can be installed either before or after
the pressure reducer in the distribution piping.

Minimum operating pressure is 50 PSI (3.5 bar).

switch can be used to open or close electrical circuits to
either shut down equipment or turn on lights or alarms. The

double pole, single throw (DPST) pressure switch is con-
structed with a gasketed, water tight housing. The housing
is constructed of malleable iron, painted red. A 1/4 in. NPT
pressure inlet is used to connect the 1/4 in. pipe from the

Shipping Assembly
Part No.

846250

Description

Pressure switch — DPST

INERGEN system.

Component Material Thread Size/Type Electrical Rating Approvals
Pressure Switch Switch: Conduit Inlet: 3/4 in. NPT Female 2 HP — 240 VAC/ FM Approved
DPST BAKELITE Pressure Inlet: 1/4 in. NPT Female | 480 VAC UL Listed (EX-4510)
Housing: 2 HP — 250 VDC,
Malleable 30A - 250V AC/DC
Iron 5A — 480V AC/DC
Piston:
Brass
Cover:
Brass

3 5/8 IN.

1/4 IN. UNION —»'L’_

- (9.2.cm)
MALLEABLE IRON - BRASS RESET 27/8N.
FINISH - RED PAINT 3 __,*' PLUNGER ‘ (7.3 cm)
TO ELECTRICAL S
EQUIPMENT TO LA MOISTURE-PROOF ,
BE CONTROLLED JOINT o)
o —— T
] ] e GASKET NUT \
g &
BoiRe P “0” RING GASKET
K N
A S
Q O [«—— NAMEPLATE 8 o
] DOUBLE POLE —
HEAVY DUTY
TOGGLE SWITCH m’;ﬁcx:‘)
WITH FULLY :
[ ENCLOSED o o
@ @ % i BAKELITE BASE
3
lof El I BRASS PISTON
N
o PISTON “O” RING
Ll_' ,E’H,’ GASKET
-1
o B \ )
POWER a— ) o
3/4 IN. | 1
ELECTRICAL—] —t-— I|_'
CONDUIT ‘ C o 19/64 IN. (7.5 mm)
OUTLETS Ll ) MOUNTING HOLE —

TYP. 2 PLACES
<

1/4 IN. PIPE
FROM CYLINDERS  od

000716

BAKELITE is a trademark of Union Carbide Corp.

ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates.
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Pressure Switch DPDT — Explosion-Proof

Description

The pressure switch is operated by the INERGENe agent
pressure when the system is discharged. The pressure
switch can be used to open or close electrical circuits to
either shut down equipment or turn on lights or alarms. The
double pole, double throw (DPDT) pressure switch is con-
structed with an explosion-proof housing suitable for haz-

The pressure switch can be installed either before or after
the pressure reducer in the distribution piping.

Minimum operating pressure is 50 PSI (3.5 bar)

Shipping Assembly

000454

Part No. Description
ardous environments. A 1/4 in. NPT pressure inlet is used -
to connect the 1/4 in. pipe from the INERGEN system. 843241 Pressure switch — DPDT
Component Material Thread Size/Type Electrical Rating Approvals
Pressure Switch Housing: Conduit Inlet: 3/4 in. NPT Female 10A- 125 VAC UL Listed
DPDT Malleable Pressure Inlet: 1/4 in. NPT Female 5A - 250 VAC (EX-4510)
> Iron FM Approved
3 . Cco CTIO
£1h=—10 NemGEN SvsTEM i
Cor (1
“11 J;H—— 1/4 IN. UNION '_!_LJ'J
-y r -
H ' 3/4 IN.
\ <—— 3/8 IN. X 1/4 IN. BUSHING CONDUIT
T / OUTLET
- |
A ' —t
— >
. 53/16 IN. ' !
(723/2:\)‘ (14.7 cm) @
61/2IN. |51/8IN.
(16.5cm) [(13.cm) @___
NAMEPLATE
1 b
] 3 1T
211/32 IN. \
2 5/8 IN. MOUNTING HOLES 3/4 IN.
(6.6 cm) 55/8 IN. - CONDUIT
39/16 IN. (14.2 cm) OUTLET
(9 cm)

000455

NOTE: Suitable for hazardous locations, Class I, Division |, Groups C,
D, and Class Il, Division I, Groups E, F, G.

ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates.
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Pressure Switch — 3PST

Description

The pressure switch is operated by the INERGENe agent The pressure switch can be installed either before or after
pressure when the system is discharged. The pressure the pressure reducer in the distribution piping.

swltch can be used .to open or close .electncal circuits to Minimum operating pressure is 50 PSI (3.5 bar)

either shut down equipment or turn on lights or alarms. The

three pole, single throw (3PST) pressure switch is con-

structed with a gasketed, water tight housing. The switch Shipping Assembly
may be used for 3 phase wiring requirements. The housing Part No. Description
is constructed of malleable iron, painted red. A 1/4 in. NPT )
pressure inlet is used to connect the 1/4 in. pipe from the ga2d4d Pressure:switcn =SPST
INERGEN system.
Component Material Thread Size/Type Electrical Rating Approvals
Pressure Switch Switch: Conduit Inlet: 3/4 in. NPT Female 30A - 240 VAC UL Listed
3PST BAKELITE Pressure Inlet: 1/4 in. NPT Female 20A - 600 VAC (EX-4510)
Housing: 3 HP-120 VAC FM Approved
Malleable 7.5 HP - 240 VAC
Iron 15 HP - 600 VAC
Piston: 3 PHASE AC
Brass
4 IN.
HOEE g RESET KNOB._ | 33/41IN.
T(s717/1§n1|;\‘ N (95 cm) - - ggéiTELJTRE-PROOF
\ : SNAP LOCK-RING / | 34N NPT
1 “O” RING GASKET
+@ (P9 4
fomery @ ® - PISTON ROD
53/16 IN. I SPRING
(131 om) HALF ROUND ARM fl
37/8 IN. TOGGLE SWITCH WITH FULLY
(9.8 cm) ENCLOSED P d
BAKELITE BASE SPACER H BRASS
! HALF ROUND ARM Ei\gllJTSC;“G
‘ SPRING p
g E; @ o fo, @ 2%7 NAMEPLATE —>i
. 9 IE PISTON ROD
_ ’ g2 .
MOUNTING HOLES £ PISTON 0" RING (';’?SST’;E’I g/fdg' BRASS
PISTON-SPOT NUT
SWIVEL NUT ——»
UNION —
HEX BUSHING ——»
3/8 IN. X 1/4 IN.
o
SECTION “A” — “A” 000715

BAKELITE is a trademark of Union Carbide Corp.
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Pressure Trip

Description

The pressure trip is connected to the actuation or discharge
line of an INERGENe system. By either pneumatic or man-
ual actuation, the pressure trip can release spring or weight
powered devices to close doors and windows, open fuel
dump valves, close fire dampers or close fuel supply
valves. The pressure trip is constructed of brass with two
1/4 in. NPT fittings for connection to discharge or actuation
lines. The link on the pressure switch is released either
pneumatically, by agent discharge pressure; or manually,

by use of the pull ring. The link then releases the device
which performs the auxiliary functions.

NOTE: Operating pressure must be a minimum of 75 psi
(5.2 bar) with a maximum load of 70 Ibs. (31.8 kg).

Shipping Assembly

Part No. Description

805156 Pressure trip

Component Material Thread Size/Type

Approvals

Pressure Trip Brass 1/4 in. NPT Female

FM Approved
UL Listed (EX-4510)

3 3/4 IN.

1/4 IN. NPT

000452

ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates.

TYCO SAFETY PRODUCTS, MARINETTE, WI 54143-2542 715-735-7411

Form No. F-9323-3 ©2006 Ansul Incorporated






Distributed by SIRINA
An authorized ANSUL
Distributor

System Components
UL EX-4510 3-1-06 Page 1-20
REV. 2

Pressure Test Assembly

Description

The Pressure Test Assembly, Part No. 416753 for CV-90
valves and Part No. 423923 for CV-98 valves, is required to
properly perform the semi-annual pressure check per
NFPA 2001. The pressure test assembly consists of a cali-
brated gauge, adaptor, and handwheel. The assembly is

Two pressure tester convertors are also available. These
convertors allow a CV-90 pressure test assembly to be
used on a CV-98 valve and also a CV-98 pressure test
assembly to be used on a CV-90 valve.

attached to the fill port of the INERGENe valve. As the .

A |
handwheel is turned in, the fill port is opened and the pres- Component | Material pprova's
sure is read on the gauge. After verifying the pressure in Handwheel Cast Zinc Alloy FM Approved
the cylinder, the handwheel is turned out, closing the fill Body Brass UL Listed (EX-4510)
port, and the assembly can be removed. Adaptor Brass

Gauge Stainless
PR Steel Case
Shippin
Assi%bsliy Laminated
Part No. Description Safety
Glass Lens

416753 Pressure Test Assembly — CV-90
423923 Pressure Test Assembly — CV-98
423657 Adaptor Convertor (converts CV-90

pressure tester to CV-98 valve)
426181 Adaptor Convertor (converts CV-98

pressure tester to CV-90 valve)
416753 423923

002256

003686

ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates.
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Pressure Operated Siren

Description

The pressure operated siren is used to warn personnel of a + Maximum Sirens: 4

system discharge. The siren will operate at the start of the
discharge and will continue through most of the discharge

time. The minimum decibel level at 10 ft. (3 m) is 90 dB.

The siren is finished with red polyester urethane powder

+ Maximum Pipe Length: 200 ft. (61 m) minus 1 ft. (.3 m)
for every elbow used

+ Design of system must include agent used through siren
if siren is not located in hazard area

paint.
The siren isT(;pergt.ed Yvith the |I|NERGfEN® Eressure frgm Shipping Assembly
the system. 'he piping is normally run rom the system dis- Part No. Description
tribution manifold. The design requirements are as follows:
4197 Pressure operated siren
- Required Pipe: 1/4 in. Schedule 40 2700 ure op !
+ Flow Rate: 100 cu. ft. per minute (2.8 cu. m per minute)
Component Material Thread Size/Type Approvals
Siren Body: Brass 1/4 IN. NPT Female UL EX-4510
Grille:  Steel
Screen: Stainless Steel
A
A
e
6.25 IN. (o]
(15.9 cm)
5.25IN. %_
(13.3cm) 1/4 IN.
L~ NPTINLET .
.344 DIA.
(.9 cm)
HOLE (2)
P 7| | R — 3.3 IN. -
(12.0 cm) (8.4 cm) |

ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates.
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Time Delay Assembly

Description

In some applications, the system discharge must be
delayed for a short time following actuation. This is usually
in areas where it is necessary to evacuate personnel prior
to discharge. A manual release is incorporated on the time 426170 60 Second time delay
delay valve to allow instant override of the time delay. The

Shipping Assembly
Part No. Description

length of delay is factory set and is not adjustable. 854169 30 Second time delay

The time delay assembly uses INERGENe pressure to

power the factory-set delay mechanism. Install the assem- Component Material Approvals

bly in thg discharge piping, either di.re.ctly after the contrgl Valve Brass UL Listed (EX-4510)
(pilot) cylinder or further along the piping. The assembly is

reversible to accommodate right and left hand configura- Accumulator Steel .

tions and will operate in any mounting orientation. After the (Sch. 80 Pipe)

discharge is complete, pressure in the assembly slowly
returns to normal and closes the time delay valve.

3/4 IN. — 14 NPT BOTH SIDES

i P — ol
PN F T
il i I

23 3/8 IN.
(594 mm)

51/2 IN.
(140 mm)

000699

Il

Il

CROSS SECTION OF VALVE 004372

ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates.
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Distributed by SIRINA

System Components

An authorized ANSUL ULEX-4510 3-1-06  Page 1-21
Distributor REV.1
clean Agent\ TNt | systems
Nameplate — MAIN
Description
The “MAIN” nameplate is available for labeling compo- .
nents and/or remote pull stations to distinguish them from Shipping Assembly L.
reserve system components. The nameplate is furnished Part No. Description
with four mounting holes for ease of installation. 841942 Nameplate — MAIN
Component Material Mounting Hole Size Approvals
Nameplate Aluminum 13/64 in. (.52 cm) FM Approved
UL Listed (EX-4510)
51/2 IN.
(13.9 cm)
5/16 IN.
(.8cm)
I 4 7/8 IN. | <
(12.4 cm) g
5/16 IN.
’- | r(.s cm)
A
O O |—
17/8 IN. 21/2IN.
(4.7 cm) (6.4 cm)
O O [—
PART NO. 41942 \\
4-13/64 IN. (.5 cm)

DIAMETER HOLES

ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates.
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Nameplate - RESERVE

Description

The “RESERVE” nameplate is available for labeling com-
ponents and/or remote pull stations to distinguish them
from main system components. The nameplate is furnished
with four mounting holes for ease of installation.

Shipping Assembly

Part No.

Description

841943

Nameplate —- RESERVE

Component

Material

Mounting Hole Size

Approvals

A\

Nameplate

Aluminum

13/64 in. (.52 cm)

FM Approved
UL Listed (EX-4510)

51/21IN.
(13.9 cm)
5/16 IN.
(.8.cm)
47/8 IN. | _
(12.4 cm)

—r

| 5/16 IN.

r (.8 cm)

O

RESE

O |—

17/8 IN. 21/2IN.
(4.8 cm) (6.4 cm)

O |—

PART NO. 41943 \

4-13/64 IN. (.52 cm)
DIAMETER HOLES

ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates.

TYCO SAFETY PRODUCTS, MARINETTE, WI 54143-2542

715-735-7411 Form No. F-9330-2

©2006 Ansul Incorporated






Distributed by SIRINA
An authorized ANSUL

Distributor

System Components
UL EX-4510 3-1-06 Page 1-23

REV. 1

Warning Plate — Inside Room With Alarm

Description

The warning plate is available for mounting inside the haz-
ard area to warn the personnel to vacate the hazard area
when the alarm sounds. The warning plate is furnished with
four mounting holes for ease of installation. The plate is

constructed of aluminum.

Shipping Assembly
Part No.

Description

416265

Warning Plate — inside room
with alarm

Component

Material

Mounting Hole Size

Approvals

A\

Warning Plate

Aluminum

1/4 in. (.64 cm)

FM Approved
UL Listed (EX-4510)

12.00

WHEN ALARM SOUNDS
VACATE AT ONCE

INERGEN. AGENT
BEING RELEASED

LABEL NO. 416265 @

002746
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Warning Plate — Outside Room Without Alarm

Description

The warning plate is available for mounting outside the
hazard area to warn the personnel that the space is pro-
tected by an INERGENe system and no one should enter
after a discharge without being properly protected. The
warning plate is furnished with four mounting holes for ease

of installation.

Shipping Assembly

Part No. Description
416266 Warning Plate — outside
room

Component

Material

Mounting Hole Size

Approvals

Warning Plate

Aluminum

7/32in. (.56 cm)

FM Approved
UL Listed (EX-4510)

8.00

-

WARNING

THIS SPACE IS PROTECTED BY AN INERGEN.
FIRE SUPPRESSION SYSTEM.

WHEN SYSTEM IS DISCHARGED AS A RESULT
OF FIRE, CAUTION MUST BE TAKEN TO AVOID
EXPOSURE TO PRODUCTS OF COMBUSTION.

DO NOT ENTER WITHOUT APPROVED SELF-
CONTAINED BREATHING APPARATUS OR
UNTIL VENTILATION HAS BEEN OPERATED
FOR AT LEAST 15 MINUTES.

LABEL NO. 416266 @

ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates.
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ENVIRONMENTAL IMPACT

INERGEN agent is a mixture of three naturally occurring gases: nitro-
gen, argon, and carbon dioxide. As INERGEN agent is derived from
gases present in the earth’s atmosphere, it exhibits no ozone depleting
potential, does not contribute to global warming, nor does it contribute
unique chemical species with extended atmospheric lifetimes. Because
INERGEN agent is composed of atmospheric gases, it does not pose
the problems of toxicity associated with the chemically derived Halon
alternative agents.

PRODUCT DESCRIPTION

The INERGEN Fire Suppression System, manufactured by ANSUL, is
an engineered system utilizing a fixed nozzle agent distribution network.
The system is designed and installed in accordance with the National
Fire Protection Association (NFPA) Standard 2001, “Clean Agent Fire
Extinguishing Systems.” When properly designed, the INERGEN system
will extinguish surface burning fire in Class A, B, and C hazards by
lowering the oxygen content below the level that supports combustion.

INERGEN agent has also been tested by FMRC for inerting capabilities.
Those tests have shown that INERGEN agent, at design concentrations
between 40% and 50%, has successfully inerted mixtures of
propane/air, and methane/air.

The system can be actuated by detection and control equipment for
automatic system operation along with providing local and remote
manual operation as needed. Accessories are used to provide alarms,
ventilation control, door closures, or other auxiliary shutdown or
functions.

When INERGEN agent is discharged into a room, it introduces the
proper mixture of gases that will allow a person to breathe in a reduced
oxygen atmosphere.

A system installation and maintenance manual is available containing
information on system components and procedures concerning design,
operation, inspection, maintenance, and recharge.

The system is installed and serviced by authorized distributors that are
trained by the manufacturer.

Basic Use — The INERGEN system is particularly useful for suppressing
fires in hazards where an electrically non-conductive medium is essen-
tial or desirable; where clean-up of other agents present a problem; or
where the hazard is normally occupied and requires a non-toxic agent.
The following are typical hazards protected by INERGEN systems:
Computer rooms

Subfloors

Tape storage

Telecommunication/Switchgear

Vaults

Process equipment

All normally occupied or unoccupied electronic areas where equip-
ment is either very sensitive or irreplaceable

Composition and Materials — The basic system consists of extinguish-
ing agent stored in high strength alloy steel cylinders. Various types of
actuators, either manual or automatic, are available for release of the
agent into the hazard area. The agent is distributed and discharged into
the hazard area through a network of piping and nozzles. Each nozzle is
drilled with a fixed orifice designed to deliver a uniform discharge to the
protected area. On large hazards, where three or more cylinders are
required, a screwed or welded pipe manifold assembly is employed. The
cylinder(s) is connected to the distribution piping or the manifold by
means of a flexible discharge bend and check valve assembly.

SYSTEM SPECIFICATIONS el {ANSUL.

INERGEN.: 150-BAR

Data/Specifications

Additional equipment includes — Control panels, releasing devices,
remote manual pull stations, corner pulleys, door closures, pressure
trips, bells and alarms, and pneumatic switches. All or some are required
when designing a total system.

INERGEN Agent — INERGEN agent is a mixture of three inerting
(oxygen diluting) gases: 52% nitrogen, 40% argon, and 8% carbon
dioxide. INERGEN gas extinguishes fire by lowering the oxygen content
below the level that supports combustion. When INERGEN agent is
discharged into a room, it introduces the proper mixture of gases that
still allow a person to breathe in a reduced oxygen atmosphere. It actu-
ally enhances the body’s ability to assimilate oxygen. The normal atmos-
phere in a room contains 21% oxygen and less than 1% carbon dioxide.
If the oxygen content is reduced below 15%, most ordinary combustibles
will cease to burn. INERGEN agent will reduce the oxygen content to
approximately 12.5% while increasing the carbon dioxide content to
about 3%. The increase in the carbon dioxide content increases a
person’s respiration rate and the body’s ability to absorb oxygen. Simply
stated, the human body is stimulated by the carbon dioxide to breathe
more deeply and rapidly to compensate for the lower oxygen content of
the atmosphere.

Cylinders — The cylinders are constructed, tested, and marked in accor-
dance with applicable Dept. of Transportation (DOT) and the U.S.
Bureau of Explosives specifications. As a minimum, the cylinders must
meet the requirements of DOT 3AA2300 or 3AA2015+.

Cylinder Assembly — The cylinder assembly is of steel construction
with a red standard finish. Four sizes are available to meet specific
needs. Each is equipped with a pressure seat-type valve equipped with
gauge. The valve is constructed of forged brass and is attached to the
cylinder providing a leak tight seal. The valve also includes a safety
pressure relief device which provides relief at 2900-3300 psi
(20685-23167 kPA) per CGA test method. Cylinder charging pressure is
2175 psi at 70 °F (14997 kPA at 21 °C). The cylinders are shipped with
a maintenance record card and shipping cap attached. The cap is
attached to the threaded collar on the neck of each cylinder to protect
the valve while in transit. The cylinder serial number and date of manu-
facture are stamped near the neck of each cylinder.

Electric Actuator — Electric actuation of an agent cylinder is accom-
plished by an electric actuator interfaced through an AUTOPULSE®
Control System. This actuator can be used in hazardous environments
where the ambient temperature range is between 32 °F and 130 °F

(0 °C and 54 °C). In auxiliary or override applications, a manual lever
actuator can be installed on top of the actuator.

Manual or Pneumatic Actuators — Manual/pneumatic actuators are
available for lever actuation on the cylinder valve. Manual actuation is
accomplished by pulling the hand lever on the actuator.

Detection System — The AUTOPULSE Control System is used where
an automatic electronic control system is required to actuate the
INERGEN system. This control system is used to control a single fixed
fire suppression or alarm system based on inputs received from fire
detection devices. The detection circuits can be configured using cross,
counting, independent or priority-zone (counting) concepts. The control
system has been tested to the applicable FCC Rules and Regulations
for Class A Computing devices.

Nozzles — Nozzles are designed to direct the discharge of INERGEN
agent using the stored pressure from the cylinders. Ten sizes of nozzles
are available. The system design specifies the nozzle and orifice size to
be used for proper flow rate and distribution pattern. The nozzle selec-
tion depends on the hazard and location to be protected.

Pressure Reducer — The pressure reducer is required in the distribution
piping to restrict the flow of INERGEN agent, thus reducing the agent
pressure down stream of the reducer. The pressure reducer contains a
stainless steel orifice plate which is drilled to the specific size hole
required based on the hydraulic calculation. The orifice plate provides
readily visible orifice identification. The pressure reducer is available in
nine sizes: 1/2in., 3/4in.,1in., 1 1/4in., 1 1/2in.,2in., 2 1/2in,, 3in.,
and 4 in. NPT.
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PRODUCT DESCRIPTION

Pipe and Fittings — The system manifold must be constructed of
Schedule 80 or 160 piping and 2000 or 3000 psi iron fittings, threaded
or welded. The distribution piping down stream from the orifice union
must be constructed of a minimum of Schedule 40 piping with class 300
malleable iron threaded fittings or welded steel fittings. All piping must
be black iron of the following type and grade: ASTM A-53 seamless or
electric resistance welded, grade A or B, or ASTM A-106 grade A, B, or
C. Do not use ASTM A-120, ASTM A-53 type F or ordinary cast iron pipe
or fittings.

Limitations — The INERGEN system must be designed and installed
within the guidelines of the manufacturer’s design, installation, operation,
inspection, recharge, and maintenance manual. The ambient temper-
ature limitations are 32 °F to 130 °F (-0 °C to 54 °C). All AUTOPULSE
Control Systems are designed for indoor applications and for tempera-
ture ranges between 32 °F and 120 °F (0 °C and 49 °C).

TECHNICAL DATA

Applicable Standards: The INERGEN system complies with NFPA
Standard 2001, Standard for Clean Agent Fire Extinguishing Systems,
and EPA Program SNAP, Significant New Alternate Policy.

Agent is listed and approved by Underwriters Laboratories, Inc. (UL) and
Factory Mutual (FM).

All system components and accessories must be installed by personnel
trained by the manufacturer. All installations must be performed accord-
ing to the guidelines stated in the manufacturer’s design, installation,
operation, inspection, recharge, and maintenance manual.

AVAILABILITY AND COST

Availability — INERGEN Systems are sold and serviced through a
network of independent distributors located in most states and many
foreign countries.

Cost — Cost varies with type of system specified, size, and design.

PRODUCT WARRANTY

Warranty — The components of the fire suppression system supplied by
Ansul Inc. (“ANSUL”) are warranted to you as the original purchaser for
one year from the date of delivery against defects in workmanship and
material. ANSUL will replace or repair any ANSUL supplied components,
which, in its opinion, are defective and have not been tampered with or
subjected to misuse, abuse, or exposed to highly corrosive conditions
provided that written notice of the alleged defect shall have been given
to ANSUL within 30 days after discovery thereof and prior to the expira-
tion of one year after delivery, and further provided that if ANSUL so
instructs, such article or part thereof is promptly returned to ANSUL with
shipping charges prepaid.

Disclaimer of Warranty and Limitation of Damage — The warranty
described above is the only one given by ANSUL concerning this
system. ANSUL MAKES NO OTHER WARRANTIES OF ANY KIND,
WHETHER EXPRESS OR IMPLIED, INCLUDING THE WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR PARTICULAR
PURPOSE. ANSUL'S MAXIMUM RESPONSIBILITY FOR ANY CLAIMS
WHETHER IN CONTRACT, TORT, NEGLIGENCE, BREACH OF
WARRANTY, OR STRICT LIABILITY SHALL BE LIMITED TO THE
PURCHASE PRICE OF THE SYSTEM. UNDER NO CIRCUM-
STANCES SHALL ANSUL BE RESPONSIBLE FOR SPECIAL, CONSE-
QUENTIAL, OR INCIDENTAL DAMAGES OF ANY KIND. ANSUL does
not assume or authorize any other person to assume for it any additional
liability in connection with the sale of this system.

ANSUL, AUTOPULSE and INERGEN are trademarks of Ansul Incorporated or its affiliates.

For repairs, parts, and service of the ANSUL fire suppression system,
contact a local ANSUL representative, or Ansul Incorporated, Marinette,
WI 54143-2542, 800-TO-ANSUL (862-6785).

FALSE DISCHARGE WARRANTY

Subject to the conditions set forth below, ANSUL will, as purchaser’s
sole remedy, replace INERGEN gas and pay reasonable costs to
recharge the INERGEN/Detection and Control System where, in
ANSUL’s opinion, the discharge has occurred due to a defect in the
material or workmanship of the products provided by ANSUL. This
warranty is extended only to the original purchaser of the
INERGEN/Detection and Control System and only for a period of one
year from the date of installation of the INERGEN/Detection and Control
System.

ANSUL will only replace INERGEN gas and pay reasonable costs to
recharge the INERGEN/Detection and Control System where the
discharge occurs due to a defect in the material or workmanship of the
products provided by ANSUL. For example, ANSUL will not be responsi-
ble for discharges due to faulty maintenance or installation or service,
intentional acts by the owner or third parties, or circumstances over
which ANSUL has no control. ANSUL will not be responsible for
discharges of the INERGEN/Detection and Control System which occur
if the INERGEN/Detection and Control System, as initially installed, has
been altered or modified.

This warranty shall be effective only if the original purchaser maintains a
semi-annual service agreement for the INERGEN/Detection and Control
System with an Authorized ANSUL Distributor from the date of installa-
tion. This warranty covers only those INERGEN/Detection and Control
Systems purchased from ANSUL or its Authorized Distributors and only
those INERGEN/Detection and Control Systems which incorporate and
use only hardware and components, including detection and control
devices manufactured, sold, or approved by ANSUL. This warranty may
not be assigned or transferred to others.

ANSUL Product Services Department must be notified within three days
of the discharge of the INERGEN/Detection and Control System and
must approve the cost of INERGEN gas and recharge service in
advance.

Except as provided above, ANSUL MAKES NO WARRANTIES OF ANY
KIND, WHETHER EXPRESSED OR IMPLIED, INCLUDING THE
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE, UNDER NO CIRCUMSTANCE SHALL
ANSUL HAVE ANY LIABILITY FOR CONSEQUENTIAL, INCIDENTAL,
SPECIAL OR SIMILAR DAMAGES. ANSUL SHALL HAVE NO LIABIL-
ITY FOR ANY DAMAGES DUE TO DELAY IN RECHARGING THE
“INERGEN”/DETECTION AND CONTROL SYSTEM. ANSUL'S
MAXIMUM LIABILITY FOR DIRECT DAMAGES IS LIMITED TO THE
REPLACEMENT OF INERGEN GAS AND REASONABLE COSTS TO
RECHARGE THE “INERGEN”/DETECTION AND CONTROL SYSTEM.

This warranty is not effective unless Ansul Form No. F-9346 is
completed and returned to ANSUL within 10 days of the commissioning
of the INERGEN/Detection and Control System.

Maintenance is a vital step in the performance of a fire suppression
system. As such, it must be performed by an authorized ANSUL distribu-
tor in accordance with NFPA 2001 and the manufacturer’s design, instal-
lation, recharge, and maintenance manual. When replacing components
on the Ansul system, use only Ansul approved parts.

TECHNICAL SERVICES

For information on the proper design and installation, contact a local
authorized INERGEN System distributor. The ANSUL applications engi-
neering department is also available to answer design and installation
questions. Call 800-TO-ANSUL (862-6785).

3A[ANSUL| | tyco srs
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INERGEN: EXTINGUISHING AGENT B

1 {ANSUL.

Data/Specifications

PERFORMANCE

INERGEN® extinguishing agent used in ANSUL® engineered systems is
particularly useful for hazards where an electrical, non-conductive
medium is essential or desirable; where clean-up of other agents pres-
ents a problem; where hazard obstructions require the use of a gaseous
agent; or where the hazard is normally occupied and requires a non-
toxic agent.

The following are typical hazards protected by INERGEN systems:
Computer rooms

Subfloors

Tape storage

Telecommunications/Switchgear

Vaults

Process equipment

All normally occupied or unoccupied areas where electronic equip-
ment is either very sensitive or irreplaceable

ENVIRONMENTAL IMPACT

INERGEN agent is a mixture of three naturally occurring gases: nitro-
gen, argon and carbon dioxide. As INERGEN agent is derived from
gases present in the earth’s atmosphere, it exhibits no ozone depleting
potential, does not contribute to global warming, nor does it contribute
unique chemical species with extended atmospheric lifetimes. Because
INERGEN agent is composed of atmospheric gases, it does not pose
the problems of toxicity associated with the chemically derived Halon
alternative agents.

DESCRIPTION

INERGEN agent is a plentiful, non-corrosive gas that does not support
combustion nor react with most substances. INERGEN agent contains
only naturally-occurring gases which have no impact on the ozone or the
environment in general. INERGEN agent is a mixture of three inerting
(oxygen diluting) gases: 52% nitrogen, 40% argon, and 8% carbon
dioxide. INERGEN agent extinguishes fire by lowering the oxygen
content below the level that supports combustion. When INERGEN
agent is discharged into a room, it introduces the proper mixture of
gases that still allow a person to breathe in a reduced oxygen atmos-
phere. It actually enhances the body’s ability to assimilate oxygen. The
normal atmosphere in a room contains approximately 21% oxygen and
less than 1% carbon dioxide. If the oxygen content is reduced below
15%, most ordinary combustibles will not burn. INERGEN agent will
reduce the oxygen content to approximately 12.5% while increasing the
carbon dioxide content to about 3%. The increase in the carbon dioxide
content increases a person’s respiration rate and the body’s ability to
absorb oxygen. Simply stated, the human body is stimulated by the
carbon dioxide to breathe more deeply and rapidly to compensate for
the lower oxygen content of the atmosphere.

ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates.

INERGEN is an effective fire extinguishing agent that can be used on
many types of fires. INERGEN extinguishing system units are designed
for total flooding protection against Class A surface burning, Class B
flammabile liquid, and Class C fires occurring within an enclosure by
lowering the oxygen content below the level that supports combustion.

> INERGEN agent has been tested by FM Approvals for inerting capabili-
ties. Those tests have shown that INERGEN agent, at design concentra-
tions between 40% and 50%, has successfully inerted mixtures of
propane/air, and methane/air.

PHYSICAL PROPERTIES OF INERGEN

0.085 Ibs./cu. ft. (1.36 kg/m?3)
1.1 (Air = 1)

Specific gravity:
Vapor density:

Approximate molecular weight: 34

APPROVAL

INERGEN agent complies with the NFPA Standard 2001, Standard for
Clean Agent Fire Extinguishing Systems and EPA Program SNAP,
Significant New Alternate Policy.

Agent is listed and approved by Underwriters Laboratories, Inc. (UL) and
» FM Approvals.

Containers meet the applicable Department of Transportation (DOT)
specifications.

Distributed by SIRINA
An authorized ANSUL

Distributor
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ANSUL INCORPORATED
MARINETTE, WI 54143-2542

INERGEN MATERIAL SAFETY DATA SHEET
CONFORMS TO DIRECTIVE 2001/58/EC

1. IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND OF THE COMPANY/UNDERTAKING
1.1. Identification of the preparation
Product Name: "INERGEN"
Chemical Name: N/A — This is a mixture/preparation.
CAS No.: N/A — This is a mixture/preparation.
Chemical Formula: N/A — This is a mixture/preparation.
EINECS Number: N/A — This is a mixture/preparation.
1.2. Use of the preparation
The intended or recommended use of this preparation is to discharge a FIRE EXTINGUISHING AGENT.
1.3. Company identification
Manufacturer/Supplier: ANSUL INCORPORATED
Address: One Stanton Street, Marinette, Wl 54143-2542
Prepared by: Safety and Health Department
Phone: 715-735-7411
Internet/Home Page:  http://www.ansul.com
Date of Issue: September, 2004
1.4. Emergency telephone
CHEMTREC 800-424-9300 or 703-527-3887
2. COMPOSITION/INFORMATION ON INGREDIENTS
2.1. Ingredient Name: Nitrogen.
Chemical Formula: No.
CAS No.: 7727-37-9.
EINECS Number: 231-783-9.
Concentration, Wt %:  42.5 %
Hazard Identification:  See Heading 3.
Ingredient Name: Argon. Di by SIRI"A
Chemical Formula: Ar. All allthOI'lzed ANSUL
CAS No.: 7440-37-1. D"mbmr
EINECS Number: 231-147-0.
Concentration, Wt %: 47 %.
Hazard Identification:  See Heading 3.
Ingredient Name: Carbon Dioxide.
Chemical Formula: COo.
CAS No.: 124-38-9.
EINECS Number: 204-696-9.
Concentration, Wt %:  10.5 %.
Hazard Identification:  See Heading 3.
3. HAZARDS IDENTIFICATION

FOR HUMANS:

Product:
EU Classification: Nonflammable Gas.
R Phrases: None.
S Phrases

Limit Values for Exposure:

Keep container in a well ventilated place.

Nitrogen: None established.

Argon: None established.

Carbon Dioxide: OSHA PEL: 5,000 ppm.
ACGIH TLV-TWA: 5,000 ppm.
ACGIH TLV-STEL: 30,000 ppm.

IDLH (Immediately Dangerous for Life and Health): 50,000 ppm.

Neither this preparation nor the substances contained in it have been listed as carcinogenic by National Toxicology



INERGEN (Continued) Page 2

Program, IARC, or OSHA. Distributed by S|R|NA
SIGNS AND SYMPTOMS: An authorized ANSUL

Acute Exposure:

Eye Contact: Non-irritating gas. Distributor

Skin Contact: Non-irritating gas.

Inhalation: Vapor is heavier than air and can cause suffocation by reducing oxygen available for breathing.
Breathing very high concentrations of vapor can cause lightheadedness, giddiness, shortness of
breath, muscular tremors, and weakness, acrocyanosis. Also unconsciousness or even death.

Ingestion: Non-irritating gas. Not a likely route of entry.

Chronic Overexposure:No data available.

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE: None known.

FOR ENVIRONMENT:
Carbon dioxide is a global warming gas.

4. FIRST AID MEASURES
Eye Contact: Immediately flush eyes with water for a minimum of 15 minutes. If redness, itching or a burning sensa-
tion develops, get medical attention. Treat for frostbite if necessary.
Skin Contact: If redness, itching or a burning sensation develops, get medical attention. Treat for frostbite if neces-
sary.
Inhalation: Remove victim to fresh air. If cough or other respiratory symptoms occur, consult medical personnel. If
not breathing, give artificial respiration, preferably mouth-to-mouth. If breathing is difficult, give oxygen.
Consult medical personnel.
Ingestion: None needed.
5. FIRE-FIGHTING MEASURES
Non-flammable gas. Use agent appropriate to surrounding material.
Though gas cylinders are equipped with pressure and temperature relief devices, they should be removed from high
temperature areas or fires, if safe to do so, to avoid risk of rupture.
There are NO extinguishing media which must not be used for safety reasons.
NO special protective equipment is needed for fire-fighters. Wear protective equipment appropriate for the fire conditions.
6. ACCIDENTAL RELEASE MEASURES
For personal protection: Prevent direct skin and eye contact, see Heading 8.
Clean up: This substance will vaporize into the atmosphere, see Heading 13.
Carbon dioxide is a global warming gas.
7. HANDLING AND STORAGE
7.1. Handling
Care should be taken in handling all chemical substances and preparations.
Secure to prevent falling. Do not move without safety cap in place to prevent damage to valve.
See incompatibility information in Heading 10.
7.2. Storage
Store cylinders with restraints to prevent possibility of rupture. Store as a compressed gas in DOT-approved vessels. Keep
safety cap in place while in storage.
See incompatibility information in Heading 10.
Store in original container. Keep tightly closed until used.
Carbon Dioxide is a global warming gas.
7.3. Specific use

The intended or recommended use of this preparation is to discharge a FIRE EXTINGUISHING AGENT.
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EXPOSURE CONTROLS/PERSONAL PROTECTION

8.2.

Exposure limit values
Limit Values for Exposure:
Nitrogen: None established.
Argon: None established.
Carbon dioxide: OSHA PEL: 5,000 ppm, (9,000 mg/m3).
ACGIH TLV-TWA: 5,000 ppm, (9,000 mg/m3).
ACGIH TLV-STEL: 30,000 ppm, (54,000 mg/m3).
IDLH (Immediately Dangerous for Life and Health): 50,000 ppm.

Exposure controls

8.2.1. Occupational exposure controls
8.2.1.1. Respiratory protection
Exposure to high concentrations requires the use of self-contained breathing apparatus. Other respirators
will not protect in an oxygen deficient atmosphere.
8.2.1.2. Hand protection
Use leather gloves when handling cylinders.
8.2.1.3. Eye protection
Use safety glasses with side shields or safety goggles.
8.2.1.4. Skin protection
No special equipment is needed.
8.2.2. Environmental exposure controls
None needed. The components of this product are normal atmospheric gases.

PHYSICAL AND CHEMICAL PROPERTIES

9.2,

9.3.

General information
Appearance: Colorless gas.
Odor: None.

Important health, safety, and environmental information Distributed by SIRI"A

pH: 7 (at 25 °C).

Boiling point/boiling range: -320 °C. An authorlm ANSUL
Flash point: None to boiling. DWbmr

Flammability (solid/gas): Not flammabile.
Explosive properties: Not explosive.
Oxidizing properties: Not an oxidizer.
Vapor Pressure: 2205 psi @ 70 °F. (21.1 °C)
Relative Density (Water = 1): 0.084 lbs/ft3.
Solubility:
— Water solubility: Carbon dioxide: 88 ml per 100 ml @ 20 °C.
Nitrogen: Insoluble.
Argon: Insoluble.
— Fat solubility: Not soluble.
Partition coefficient, n-octanol/water: Not determined.
Viscosity: Not determined.
Vapor density (Air = 1): 1.0.
Evaporation rate (Butyl acetate = 1): < 1, water only evaporates.

Other information
Auto-ignition temperature: Does not ignite.
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10.

STABILITY AND REACTIVITY

10.1.

10.2.

10.3.

Conditions to avoid
Extremely high temperatures, as in a fire may cause a cylinder to fail.
There are NO known conditions such as temperature, pressure, light, shock, etc., which may cause a dangerous reaction.

Materials to avoid
Because of Carbon Dioxide: (Al + Na»O5,), (Mg + Na,0), Cs,0, Li, K, Mg(C,Hs),, KC2H, Na, NakK, and Ti.

Hazardous decomposition products

Normally stable.

Hazardous polymerization will NOT occur.

There are no hazardous combustion or decomposition products.

11. TOXICOLOGICAL INFORMATION
Carbon dioxide:
Inhalation LC o (human) = 100,000 ppm/min.
Can cause suffocation by reducing oxygen available for breathing. Breathing very high concentrations of vapor can cause
dizziness, shortness of breath, unconsciousness, or even death.
12. ECOLOGICAL INFORMATION
12.1. Ecotoxicity
This preparation consists of normal atmospheric gases.
12.2. Mobility Distributed by S|R|" A
This preparation consists of normal atmospheric gases.
. " An authorized ANSUL
12.3. Persistence and degradability
This preparation consists of normal atmospheric gases. Distributor
12.4. Bioaccumulative potential
This preparation consists of normal atmospheric gases.
12.5. Other adverse effects
Ozone depletion potential: None.
Photochemical ozone creation potential:  None.
Global warming potential: Carbon dioxide is a global warming gas.
13. DISPOSAL CONSIDERATIONS
Carbon dioxide is a global warming gas.
This preparation consists of normal atmospheric gases.
14. TRANSPORT INFORMATION

Hazard Class or Division: Compressed Gas N.O.S. (Mixture of compressed nitrogen, argon, and carbon dioxide),
Class 2.2, UN1956.

Label: Nonflammable gas.

Emergency response guide page number: 126; EMS (Intl): 2-04.

For additional transport information, contact Ansul Incorporated.

Carbon dioxide is a global warming gas.
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15. REGULATORY INFORMATION

EU Classification: Nonflammable gas.
R Phrases: None.
S Phrases: 9 Keep container in a well ventilated place.
Exposure Limit Values:
Nitrogen: None established.
Argon: None established.
Carbon dioxide: OSHA PEL: 5,000 ppm, (9,000 mg/m3).
ACGIH TLV-TWA: 5,000 ppm, (9,000 mg/m3).

ACGIH TLV-STEL: 30,000 ppm, (54,000 mg/m3).
IDLH (Immediately Dangerous for Life and Health): 50,000 ppm.
EINECS Status: All components are included in EINECS inventories or are exempt from listing.

EPA TSCA Status All components are included in TSCA inventories or are exempt from listing.
Canadian DSL (Domestic Substances List): All components are included in the DSL or are exempt from listing.
Environmental restrictions: None are known.

Restrictions on Marketing and Use: None are known.

Refer to any other national measures that may be relevant.

16. OTHER INFORMATION

(HMIS) HAZARDOUS MATERIAL IDENTIFICATION SYSTEM RATINGS:

HEALTH: 1 4. Severe Hazard
FLAMMABILITY: 0 3. Serious Hazard
REACTIVITY: 0 2. Moderate Hazard
1. Slight Hazard
0. Minimal Hazard

(WHMIS) CANADIAN WORKPLACE HAZARDOUS MATERIAL
IDENTIFICATION SYSTEM RATINGS:

This product is rated: A Compressed Gas.

Format is from directive 2001/58/EC.

EINECS data is from http://ecb.jrc.it/existing-chemicals/

Data used to compile the data sheet is from Ansul Material Safety Data Sheet, February, 2002.
Toxicological information added from the EINECS ESIS (Existing Substances Information System).
A rating under WHMIS has been added, following the Canadian guidelines.

17. DISCLAIMER

THE ABOVE INFORMATION IS BELIEVED TO BE CORRECT, BUT DOES NOT PURPORT TO BE ALL INCLUSIVE AND
SHALL BE USED ONLY AS A GUIDE. ANSUL SHALL NOT BE HELD LIABLE FOR ANY DAMAGE RESULTING FROM
HANDLING OR FROM CONTACT WITH THE ABOVE PRODUCT.

Distributed by SIRINA
An authorized ANSUL

Distributor

MSDS available at http://www.ansul.com

ANSUL and INERGEN are trademarks of Ansul Incorporated or its affiliates.

ANSUL INCORPORATED, ONE STANTON STREET, MARINETTE, WI 54143-2542 715-735-7411 Form No. F-9759-4 ©2004 Ansul Incorporated Litho in U.S.A.
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General Information

INERGENe AGENT

INERGEN is a plentiful, non-corrosive gas that does not
support combustion nor react with most substances.
INERGEN agent contains only naturally-occurring gases
which have no impact on the ozone or the environment in
general. INERGEN agent is a mixture of three inerting (oxy-
gen diluting) gases: 52% nitrogen, 40% argon, and 8% car-
bon dioxide (see MSDS in Appendix Section). INERGEN
extinguishes fire by lowering the oxygen content below the
level that supports combustion. When INERGEN agent is
discharged into a room, it introduces the proper mixture of
gases that allow a person to breathe in a reduced oxygen
atmosphere. It actually enhances the body’s ability to accu-
mulate oxygen. The normal atmosphere in a room contains
approximately 21% oxygen and less than 1% carbon diox-
ide. If the oxygen content is reduced below 15%, most ordi-
nary combustibles will not burn. INERGEN agent will
reduce the oxygen content to approximately 12.5% while
increasing the carbon dioxide content to about approxi-
mately 3%. The increase in the carbon dioxide content
increases a person’s respiration rate and the body’s ability
to absorb oxygen. Simply stated, the human body is stimu-
lated by the carbon dioxide to breathe more deeply and
rapidly to compensate for the lower oxygen content of the
atmosphere.

v

v

PERSONAL SAFETY

Proper INERGEN system design requires that the design
concentrations fall within a design window that limits the
upper and lower requirements of both oxygen and carbon
dioxide. INERGEN agent has acceptable toxicity for use in
occupied spaces when used as specified in the United
States Environmental Protection Agency (EPA) proposed
Significant New Alternative Policy (SNAP) program rules
and NFPA 2001, “Clean Agent Fire Extinguishing Systems.”
When design concentrations are in this window, no adverse
affects will take place on the human respiratory system.
Any exposure outside of these limits requires the use of
self-contained breathing apparatus. Respirators will not
function in oxygen deficient atmospheres. Because of the
decomposed products of combustion generated during an
actual fire and extinguishment, it is a good safety rule to
ventilate the hazard for at least 15 minutes before entering
or if entry is required sooner, wear an approved self-con-
tained breathing apparatus.
> Refer to NFPA 2001, 2000 edition, Paragraph 1-6.1.3,
“Inert Gas Clean Agents,” for detailed exposure conditions.

HMIS 1-0-O/very cold discharge. Contents under high pres-
> sure.

v

v

Avoid direct contact of the cold, high pressure discharge
and avoid direct inhalation of undiluted gas.

WARNING

AVOID EXPOSURE TO VAPORS, FUMES,
AN PRODUCTS OF COMBUSTION.

TYPE OF SYSTEM

Total flooding is the approved type of system available. A
total flooding system normally consists of a fixed supply of
INERGEN connected to piping with nozzles to direct the
agent into an enclosed hazard space. In a total flooding
system, the enclosure around the hazard must be tight
enough to hold the required percentage of INERGEN con-
centration for a period of time to extinguish the fire.

TYPES OF ACTUATION
There are three basic types of actuation for the INERGEN
systems: pneumatic, mechanical, and electrical.

Electrical

Automatic electrical actuation of the cylinder valve,
through an approved control panel, can be accomplished
by using an electric actuator for the CV-98 valve. The actu-
ator is energized by an electric signal from the
detection/control panel. When using the electric actuator,
pneumatic or mechanical actuating devices can also be
attached as a secondary means of actuation. When using
electric actuation, a means of manual release shall also be
provided.

When using the electric actuator, the METRON PROTRAC-
TOR in the actuator must be replaced after system dis-
charge.

NOTE: Electric solenoid actuator (previously used with
CV-90 valve) and electric actuator (used with CV-90 and
CV-98 valve) CANNOT be wired on the same release
circuit.

Mechanical

Mechanical actuation is accomplished by a lever actuator
mounted on top of the cylinder valve or other actuators. By
rotating the lever on the actuator, either locally or from a
remote pull station, the cylinder valve can be opened,
allowing the INERGEN to discharge through the piping and
nozzles.
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General Information

TYPES OF ACTUATION (Continued)

Pneumatic

Pneumatic actuation utilizes gas pressure from a cartridge
located in a releasing device such as an ANSUL
AUTOMANe® II-C release. The gas pressure forces the pis-
ton of the pneumatic actuator down, which in turn forces the
cylinder valve to open, releasing INERGEN agent from the
cylinder, through the piping and out the nozzles.

On a CV-98 valve, a 1/4 in. actuation line is attached to the
1/8 in. port on the side of the valve. Pneumatic pressure,
from an ANSUL AUTOMAN II-C or another pilot cylinder,
opens the valve through this port.

INERGEN FLOW

The flow of INERGEN in the system discharge piping is a
compressible flow. The agent is a compressed gas, the
temperature and density of which changes as the pressure
in the pipe decreases. The flow calculation is based on
classical energy conservation considerations. For simple
systems, an assumption of adiabatic expansion of the agent
is sufficient. The ANSUL flow calculation program, however,
accounts for heat transfer from the pipe into the flowing
agent. The consideration of heat input to the agent permits
a greater degree of flexibility in system design.

The ANSUL “INERGEN” system uses an orifice at the outlet
of the storage cylinder manifold to produce a substantial
pressure drop before the INERGEN enters the main distrib-
ution pipe network. The prediction of conditions immediately
after the orifice is based both on classical theory and empir-
ical data taken by ANSUL.

Discharge nozzles control the amount of INERGEN which
flows into various portions of the protected space. The flow
through the discharge nozzles is predicted by classical the-
ory enhanced by empirical data developed by ANSUL.

TYPES OF DETECTION

There are two approved types of detection available for the
INERGEN system: electronic control panel and electric
releasing device.

Electronic Control Panel

Electric actuation of the INERGEN system is obtained
through the use of electronic control systems which monitor
and control various system functions. All detection equip-
ment must be installed according to NFPA 70 and NFPA 72.
Detection devices available are: ionization smoke detectors,
photoelectric smoke detectors, flame detectors, and rate

Distributed by SIRINA
An authorized ANSUL

Distributor

compensated heat detectors. NOTE: When designing the
system, make certain the type of detector used is appropri-
ate for the type of hazard so proper response is attained in
a fire situation. When a detector senses a fire, a signal is
sent to the control panel. The panel in turn sends an electri-
cal signal to the solenoid actuator located on the pilot cylin-
der valve. The actuator opens the cylinder valve releasing
the INERGEN agent into the manifold. The pressure in the
manifold then causes the slave valves to open and dis-
charge INERGEN into the piping network and out the noz-
Zles.

Electric Releasing Device

The ANSUL AUTOMAN II-C electric releasing device uses
approved thermal detectors and actuates the INERGEN
cylinders pneumatically, utilizing high pressure nitrogen to
operate the cylinder valve.

SYSTEM LIMITATIONS
Design Limitations

+ Unbalanced systems (protecting multiple hazards) oper-
ating temperature range: 60° to 80° F (15° to 27 °C)

Unbalanced systems (protecting single hazards) operat-
ing temperature range: 32° to 130 °F (0° to 543 °C)

+ Balanced systems operating temperature range:
32°10 130 °F (0° to 54 °C)

Hazard temperature: —40° to 200 °F (—40° to 93 °C)

Spare cylinder storage temperature: 0° to 130 °F
(—17° to 54 °C)
+ Minimum Design Concentration:

34.2%
+ Maximum Design Concentration for 52%

Occupied Spaces:
* Nozzle Linear Coverage: 32 ft. x 32 ft. (9.8 m x 9.8 m)

+ Maximum nozzle height above floor level for a single row
of nozzles is 20 ft. (6.1 m). For ceiling heights over 20 ft.
(6.1 m), an additional row of nozzles is required.

Nozzles to be located a maximum of 12 in. (305 mm)
down from the ceiling, positioned vertically down.

Manifolding: All cylinders on the same manifold must be
the same size

+ Minimum Ceiling Height: 8 in. (20.3 cm)
+ Maximum length between node points in the manifold is
20 ft. (6.1 m).

+ Maximum length between the final node point in the man-
ifold and the pressure reducer is 100 ft. (30.5 m).
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SYSTEM LIMITATIONS (Continued)
Design Limitations (Continued)

Length from pressure reducer to first tee must be a mini-
mum of 10 pipe diameters.

Discharge time for 90% of the agent shall be more than
30 seconds after actuation of the system but not to
exceed 160 seconds for UL Listed systems or 120 sec-
onds for FM Approved systems.

1/4 in. and 3/8 in. pipe is allowed in Schedule 40 only.
Schedule 80 or 160 is not allowed in these pipe sizes.
The maximum allowed split % of INERGEN agent
through a tee is 95%:5%.

50%:5% 50%:95% 50%:95%

hIN

50%:5%
SIDE THRU TEE

]

IN
BULL TEE

002201

On a side/thru tee, the side outlet must always be the
smallest of the two splits.

G

95%

002202

5%
Other than what is stated previously, there are no orien-

tation or critical length requirements necessary for tee
arrangements.

Flow Calculation Limitations

Minimum Nozzle Pressure
Pressure:

Maximum Pipe Volume vs.
Cylinder Volume:

For unbalanced systems, UL/ULC ratio of nozzle orifice
diameter to pipe diameter shall be a minimum of 11.5%
to a maximum of 70%. FM ratio shall be a minimum of
15% to a maximum of 60%.

For balanced systems, UL/ULC and FM ratio of nozzle
orifice diameter to pipe diameter shall be a minimum of 7%
to a maximum of 80%.

325 psi (2240 kPa)

66%
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For unbalanced systems, UL/ULC ratio of pressure
reducer orifice to inlet pipe diameter shall be a minimum
of 13% to a maximum of 55%. FM ratio shall be a mini-
mum of 15% to a maximum of 55%.

For balanced systems, UL/ULC and FM ratio of pressure
reducer orifice to inlet pipe diameter shall be a minimum
of 7% to a maximum of 80%.

In an unbalanced piping system, the time lag in reaching
peak pressure at the various nozzles in the system may
vary. If the variation is beyond certain programmed limits,
an error message is generated indicating that the time to
reach pressure at one or more nozzles is too long. This
condition may result if the length of pipe leading to a noz-
zle is extremely long compared to the length of pipe lead-
ing to one or more other nozzles in the system.

For unbalanced systems, the INERGEN Designer 2.1.2
Computer Design Program, Part No. 431025, is the only
calculation method to be used with Ansul Engineered
INERGEN systems.

Balanced INERGEN systems can be calculated using the
INERGEN Designer — Balanced 1.3.0 flow calculation
program.

The INERGEN Designer 2.1.2 Computer Design
Program is designed for a +70 °F (+21 °C) cylinder oper-
ating/storage temperature. Therefore, the cylinder operat-
ing/storage temperature must be in the range of +60 °F
to +80 °F (+15.5 °C to 26.7 °C) for a single unbalanced
system protecting two or more separate hazards. If the
cylinder operating/storage temperature is outside this
range, an insufficient or excessive quantity of agent may
be discharged from one or more discharge nozzles.
If cylinders cannot be stored within this range, then each
hazard must be protected with its own individual system.

Maximum and minimum flow rates per table. (NOTE:
Table entries are rounded to the nearest whole numbers.
Computer calculation uses same data in equation form —
therefore there may be slight (1 scfm or less) differences
in the minimum and maximum values on the computer
printout.) This table is for general use only. It can be used
for evaluation of a completed flow calculation.

The calculation method has been designed for specific
types of fittings, pipe, and pipe inside diameter. When
these limitations are not maintained, there is a risk that
the system will not supply the required quantity of extin-
guishing agent.
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SYSTEM LIMITATIONS (Continued)

Flow Calculation Limitations (Continued)

» + Maximum elevation difference in pipe runs:

— Statement No. 1. If nozzles are only located above
the tank outlet, then the maximum elevation difference
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TABLE OF MINIMUM AND MAXIMUM FLOW RATES

between the tank outlet and the furthest horizontal
pipe run or discharge nozzle (whichever is furthest)
shall not exceed 100 ft. (30.5 m). See Figure 1.

Statement No. 2. If nozzles are only located below the
container outlet, then the maximum elevation differ-
ence between the tank outlet and the furthest horizon-
tal pipe run or discharge nozzle (whichever is furthest)
shall not exceed 100 ft. (30.5 m). See Figure 1.

Statement No. 3. If nozzles are located both above
and below the tank outlet, then the maximum eleva-
tion difference between the furthest horizontal pipe
runs or discharge nozzles (whichever is furthest) shall
not exceed 100 ft. (30.5 m). See Figure 1.

Note: If a system design violates these limits, contact Ansul
to determine what action has to be taken.

! b
100 FT. — 100 FT.
(30.5 m) 50 FT. (30.5 m)

(15.2m)

Y T It T
100 FT. 50 FT. D 100 FT.
(30.5m) (15.2m) (30.5 m)

STATEMENT NO. 2

-
-—
R E—

100 FT.
(30.5m)

| Ly

STATEMENT NO. 3

FIGURE 1

006050

Minimum Flow Maximum Flow
Pipe Size Rate (SCFM) Rate (SCFM)
1/4 SCH 40 31 185
3/8 SCH 40 58 348
1/2 SCH 40 99 591
3/4 SCH 40 189 1136
1 SCH 40 331 1985
11/4 SCH 40 619 3712
11/2 SCH 40 877 5260
2 SCH 40 1536 9217
2 1/2 SCH 40 2285 13712
3 SCH 40 3712 22269
4 SCH 40 6820 40920
5SCH 40 11354 68123
6 SCH 40 17248 103486
8 SCH 40 32487 194922
1/2 SCH 80 73 438
3/4 SCH 80 148 891
1 SCH 80 268 1607
1 1/4 SCH 80 520 3118
11/2 SCH 80 747 4484
2 SCH 80 1331 7988
2 1/2 SCH 80 1994 11967
3 SCH 80 3273 19637
4 SCH 80 6083 36498
5 SCH 80 10197 61184
6 SCH 80 15337 92021
8 SCH 80 29218 175311
1/2 SCH 160 51 307
3/4 SCH 160 95 570
1 SCH 160 185 1108
11/4 SCH 160 417 2500
11/2 SCH 160 577 3461
2 SCH 160 974 5843
21/2 SCH 160 1634 9806
3 SCH 160 2618 15708
4 SCH 160 4787 28724
5 SCH 160 7962 47773
6 SCH 160 12080 72482
8 SCH 160 22523 135139
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Planning

I Planning for design and installation for an INERGENe sys-
tem should start when the customer is first contacted in
regards to protecting his hazard with INERGEN. Most of the
information gathered for the design of a system is collected
during the first meeting with the customer. The information
gathered at this point will determine the ease or difficulty of
the rest of the project. One of the key elements for fire pro-
tection is to correctly define the hazard and conduct a com-
plete survey to determine if the system will properly protect
the hazard. Coordination with all parties involved in the pro-
ject will further improve the flow of the overall project.

A thorough hazard analysis is required to determine the
protection required. It is important to cover each element
and accurately record the information. This information will
be used to determine the size and location of the
INERGEN system required and also to determine at a later
date if any changes were made to the hazard after the sys-
tem was installed. Information necessary for design of an
INERGEN system is listed in the following paragraphs.

A Proposal Information Form, F-9355, is included in the
appendix of this manual to assist in a hazard analysis of
the protected areas.

Initial General Information:

+ Are Specifications available? If so obtain a copy.

+ Who is the “Authority Having Jurisdiction”? the owner?

+ Will the system need to be approved by any other regula-
tory or insurance agencies?

+ Will any special requirements apply to the system design
or installation?

™ Hazard Information:

+ Secure the general arrangement drawings of the areas to
be protected.

If the general arrangement drawings do not include the
following information then you must obtain it.

Record all dimensions for the hazard areas such as
length, width, ceiling height, angles of corners if not 90
degrees, etc.

Draw a sketch including plan and elevation views of the
hazard area if drawings are not available.

Indicate the quantity and locations of all exits from the
hazard on the sketches.

Record all dimensions for any structural objects such as
beams or columns, built in cabinets, ducts, etc. which
may allow a reduction of the hazard volume.

Identify anything unique about the hazard that would
affect system design or installation.

Identify the hazards normal, maximum, and minimum
ambient temperatures.

Will the hazard area be normally occupied?

Identify any openings, or potential openings in the hazard
enclosure that may cause loss of agent during or after
discharge.

If possible, determine the maximum strength of the weak-
est wall, floor, or ceiling. This information will be used to
calculate venting requirements. If this information is not
available, a conservative number will be used to calculate
the required free venting area. This conservative number
will probably increase the size of venting required.
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INERGEN Supply Requirements:

Will the cylinders be located in a dedicated space? If so,
record dimensions of that space.

If the system is unbalanced, is the operating temperature
range within 60° to 80° F (15° to 27° C)?

If the system is balanced, is the operating temperature
range within 32° to 130° F (0° to 54° C)?

Determine if the floor will support the cylinders and brack-
eting. Assume 275 Ibs/ft2 for this requirement.

Will the cylinder bracketing be secured to a wall? If so, is
the wall strong enough to support it and the cylinders?

Will Uprights be required for the bracketing?

Will Manifold Supports be required to support the mani-
fold?

Will a reserve supply of agent be required? If so will it
need to be connected to the manifold?

Will a discharge test be required?

Actuation and Alarm Requirements:

Will the system be actuated automatically as well as
manually?

What type of manual actuation (cable pull or pneumatic)
is required?

Will multiple areas be protected by a single system? If so,
will the areas be protected separately or simultaneously?

Identify the locations for all Manual Pull Stations.

If automatic detection is a part of the system, provide
ceiling details.

What types of alarm devices are required; audible and/or
visible?

Where will the system actuation be annunciated?

Does the hazard area require explosion-proof or weather-
proof wiring and devices?

What devices need to be shut down or started up?
Identify the number of contacts required.

Piping and Wiring Information:

Determine the cylinder location.
Identify preferred supply piping routes.
Indicate any obstructions to the piping or wiring runs.

If the system includes Selector Valves, indicate their loca-
tion.

Ventilation and Leakage Concerns:

Identify any unclosable openings regardless of their size.

Advise the customer of the possible need to seal these
openings to prevent agent loss.

Advise the customer of the possible need to provide
pressure venting during discharge.

Determine the route venting will need to take to reach
outside atmosphere. Consult the INERGEN Pressure
Relief Venting Guide, Part No. 422793, for definition of
outside atmosphere.

Will the venting route involve venting through other enclo-
sures or ducts? If so, provide details about the rooms or
duct routing information.

If the venting will be through other enclosures, will they
be protected also? If so, will they be protected separately
or simultaneously?

Will dampers be required for Inlet or Exhaust ducts? If so,
how will they be operated, electrically or pneumatically?
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Design

After completing the hazard analysis sub-section in Section
IV Planning, proceed with the following elements to work
up a complete design and bill of materials. An example is
included with each step to help the reader to understand
the procedure. The example uses a computer room and
subfloor as shown below.

APPLICATION METHOD

Total flooding is the only approved application method for
INERGEN® systems. INERGEN agent is stored and dis-
charged as a gas; it does not create a liquid stream, there-
fore, local application of INERGEN agent is not possible
because the flow of gas cannot be accurately predicted
once it exits the nozzles.

FIGURE 1

002203

Total Flooding

The following steps must be followed, in the order they are
presented, to properly design an INERGEN total flooding
system. A simple design example will be used throughout
the steps to help understand each step. Use the Design
Calculations Worksheet on Page 5-9 in this section.

STEP NO. 1 — Determine hazard volume(s)

The first step in the design of an INERGEN system is to
calculate the volume of each area to be protected. Multiply
the length times the width to determine the area, and then
multiply the area times the height to determine the volume
for each hazard area. If any area is an odd shape, the
designer may need to divide it up into regular shapes that
will allow volume calculations, and then total all of the vol-
umes together to determine the actual volume of that area.
If the irregular shape will affect distribution of agent, it may
be best to calculate sections of the hazard as separate
areas and include nozzles for each of these areas.

If the ceiling height exceeds the maximum allowable ceiling
height as defined in the General Information Section of this
manual, 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 dis-
tribution is achieved.

Complete this step for each area protected by the system.

Example:

+ Computer Room
+20ft.0in.Lx10ft.0in. W=200ft2, x 10ft. 0in. H =
2,000 t3

 Subfloor
«20ft.0in.Lx10ft. 0 in. W =200 ft2, x 1 ft. 0in. H =
200 ft3

STEP NO. 2 — Determine volume of solid, permanent
structures, or equipment

The volume of solid objects in each hazard area that are
not removable can be deducted from the volume of the
hazard. This volume may include columns, beams, cut-out
room sections, closets that will always be closed, ducts that
pass completely through the area without any openings,
and any other large, permanently fixed objects that cannot
be removed from the hazard enclosure.

Calculate the volume of all such objects and add them
together to determine the amount of space to be deducted
from the volume.

Complete this step for each enclosure protected by the sys-
tem.
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APPLICATION METHOD (Continued)
Total Flooding (Continued)

Example

Computer Room:
+ Columns: 2ft.6in.Lx 2 ft. 0in. W =5 ft2, x 10 ft. 0 in.
H = 50 ft3 x 2 Columns = 100 ft3

Subfloor:
« Columns: 2ft. 6in.Lx2ft. 0in. W=5ft2, x 1 ft. 0 in.
H = 5 ft3 x 2 Columns = 10 ft3
STEP NO. 3 - Calculate Reduced Volume

Subtract the volume of solid, permanent objects (Step No.
2) from each of the hazard’s volumes (Step No. 1). The
result is considered to be the Reduced Volume for the
enclosure.

Volume — Solid Object Volume = Reduced Volume
Complete this step for each area protected by the system.

Example

Computer Room:
+ 2,000 ft3 — 100 ft3 = 1,900 ft3

Subfloor:
+ 200 ft3 — 10 ft3 = 190 ft3

STEP NO. 4 — Determine minimum design concentra-
tion

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

The Minimum Design Concentration for various fuels is
shown in the following table:

INERGEN Minimum Design Concentrations

Class A Surface Fuels 34.2%
Class B Fuels Heptane 40.7%*
Class C Fuels 34.2%

* Contact Ansul Technical Services Department for Minimum Design
Concentrations for other Class B fuels.

Class A, B (contact Ansul for types), and C hazards are UL
listed and FM approved for INERGEN systems.

Complete this step for each area protected by the system.

Design Concentrations are determined by NFPA 2001,
2000 edition, Paragraph 3-4.2 and UL-2127, first edition,
Paragraph 59.2(b):

INERGEN cupburner value is 31% for commercial grade
Heptane
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Nozzle distribution test concentration = 31.25%
Calculations:

Cupburner or fire test concentration x nozzle efficiency
factor x safety factor

Nozzle efficiency factor = 31.25 = 1.008

31.0
Safety Factor: Class A=1.2
ClassB=1.3

Class C =Class A

For Class A (determine by fire test) — 28.24% x 1.008 x
1.2=34.2%

For Class B (commercial grade heptane) — 31.25% x 1.3
=40.7%

For Class B (other Class B fuels) — cupburner x 1.008 x
1.3 = design concentration

For Class C = Class A

For systems with only manual actuation — cupburner or
fire test concentration x 1.008 x 1.3 = design concentra-
tion

STEP NO. 5 — Determine minimum quantity of
INERGEN agent required

This step is used to determine the minimum amount of
INERGEN agent required to protect each hazard area. The
amount of agent calculated during this step is the minimum
amount of agent that is required to protect the hazard area.
The amount of agent in the system must always be at least
this much and may be exceeded. Failure to supply at least
the amount of agent indicated in this step may prevent the
system from suppressing a fire.

To determine the minimum quantity of INERGEN agent
required, determine the lowest anticipated ambient temper-
ature for the area being protected and determine the
design concentration required for the material to be extin-
guished. Minimum Ambient Temperature is defined as the
lowest anticipated temperature in the enclosure during nor-
mal conditions and is usually determined by the environ-
mental conditions or the air handling system. This temper-
ature is used in the design because it is the “worst case,”
meaning that it will require the highest amount of agent.
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APPLICATION METHOD (Continued)
Total Flooding (Continued)

Using these two variables, the INERGEN agent flooding
factor can be calculated in either of two ways:

First: The formula in NFPA 2001 can be used.

X =2303| Vs | Logqg | 100
S 100-C

X = INERGEN agent flooding factor

S = 9.8579 + 0.02143 (T)

T = minimum anticipated temperature in the protected
volume (°F)

C = INERGEN concentration, % by volume

Vs = Specific volume at 70 °F (cu.ft./Ib.) = 11.358 cu.
ft./Ib.

NOTE: This calculation includes an allowance for the nor-
mal leakage (efflux) from a “tight” enclosure due to agent
expansion.

The second option for calculating the required quantity of
INERGEN agent is to refer to the “Flooding Factor Chart”
on Page 5-10 in to determine the correct flooding factor to
use. To do this, start by locating the Minimum Ambient
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
where the temperature line and the concentration column
meet is the Flooding Factor to be used. NOTE: If the mini-
mum temperature, the minimum design concentration, or
both are not listed, interpolation will be required.

Next, to determine the quantity of INERGEN agent, multiply
the Reduced Hazard Volume by the Flooding Factor deter-
mined from the table.

Complete this step for each area protected by the system.

>
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NOTICE

The actual design concentration of
INERGEN agent cannot be less than the
concentration selected in Step No. 4.

Example
Minimum Ambient Temperature = 60 °F.
Flooding Factor = 0.427

Computer Room
+ 1,900 ft3 x 0.427 = 810.7 ft3 INERGEN Agent Required

Subfloor
- 190 ft3 x 0.427 = 81.1 ft3 INERGEN Agent Required

Step No. 6 — Adjust Quantity of Agent with Altitude
Correction Factor

It may be necessary at this point to adjust the required ini-
tial INERGEN agent quantity for altitude effects. An
increase in altitude or pressure causes a gas to expand
and occupy more space, which will lead to a higher con-
centration if the agent quantity is not reduced accordingly. A
decrease in altitude will cause the opposite effect, increas-
ing the quantity of agent required. This same effect will
apply to increases or decreases in the ambient pressure as
could be caused by ventilation systems designed to main-
tain a positive or negative pressure within the enclosure. To
apply the proper adjustment, first look up the altitude or
pressure of the hazard on the “Atmospheric Correction
Factors Chart” on Page 5-12 in this section.

Determine the total INERGEN agent required by multiplying
the initial INERGEN quantity by the Altitude Correction
Factor. If the altitude is between 3000 ft. below seal level
and 3000 ft. above sea level, use of the altitude correction
factor is optional. Interpolation of the table may be neces-
sary if the actual altitude or pressure is not listed.

Example

The hazard altitude is 4000 feet. Referring to the chart on
Page 5-12, the altitude correction factor of 4000 ft. is 0.85.

Computer Room
- 810.7 ft3 INERGEN Agent x 0.85 = 689.1 ft3 Required
Agent
Subfloor

- 81.1 ft3 INERGEN Agent x 0.85 = 68.9 ft3 Required
Agent
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APPLICATION METHOD (Continued)
Total Flooding (Continued)

STEP NO. 7 — Determine the total system INERGEN
agent quantity required

Add quantities from all areas to determine the minimum
total agent quantity required for the entire system.

Example
689.1 ft3 + 68.9 ft3 = 758.0 ft3 Total Agent Required

STEP NO. 8 — Determine number of INERGEN cylinders
required

To determine the number of cylinders required, divide the
quantity of INERGEN agent for the entire system by the
actual cylinder capacity and then round up to the next
whole number. NOTE: The INERGEN cylinder size listed
on the Component Sheet is a nominal cylinder size. The
quantity entered into the calculation should be the Minimum
Fill Quantity in the Cylinder. Refer to the table below for
exact quantities.

NOTE: When manifolding cylinders, all cylinders on the
manifold must be the same size.

Nominal Cylinder Actual INERGEN Agent

Size Quantity
200 cu. ft. 205 cu. ft.
250 cu. ft. 266 cu. ft.
350 cu. ft. 355 cu. ft.
425 cu. ft 429 cu. ft.
435 cu. ft. 439 cu. ft.
Example

758.0 t3 Total Agent Required + 439 ft3 Cylinder Size =
1.73 = 2 cylinders Required

STEP NO. 9 — Calculate the actual quantity of INERGEN
agent supplied

To calculate the Actual Quantity of INERGEN agent sup-
plied, multiply the actual capacity of the INERGEN cylin-
ders chosen by the quantity of cylinders determined in Step
No. 8. The result must be higher than the required amount
determined in Step No. 7.

If the INERGEN agent supplied quantity is close to the
INERGEN agent required quantity and multiple areas
are to be protected the designer may wish to add an
additional cylinder to allow enough agent for adjusting of
nozzle agent quantities to achieve proper concentrations
in all areas.

>

Example
439 ft3 x 2 = 878 ft3 INERGEN Agent Supplied

STEP NO. 10 - Calculate the actual INERGEN agent
supplied per area

This step is required to split the extra agent evenly between
the areas so that they all achieve the same concentration
instead of over-concentrating some and under-concentrat-
ing others. The calculation is a simple percentage calcula-
tion where the area minimum agent quantity is divided by
the system minimum agent quantity to determine the per-
cent required for the area in question. Once the percentage
is determined, it is applied to the total supplied agent quan-
tity to determine how much of the supplied quantity is to be
applied to the area in question.

The formula for determining the actual INERGEN agent
quantity supplied per area being protected is:

(Minimum quantity of agent required for the area in ques-
tion (from Step No. 6) + the total minimum quantity required
for all areas (from Step No. 7)) x the actual quantity of
agent supplied (from Step No. 9.)

Complete this step for each area protected by the system.
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APPLICATION METHOD (Continued)
Total Flooding (Continued)

Example

Computer Room

- (689.1 ft3 Required Agent Per Area + 758.0 ft3 Total
Agent Required) x 878 Ib. Quantity of Agent Supplied =
798 ft3 Actual Agent Supplied Per Area

Subfloor

- (68.9 ft3 Required Agent Per Area + 758.0 ft3 Total Agent
Required) x 878 Ib. Quantity of Agent Supplied = 80 ft3
Actual Agent Supplied Per Area

STEP NO. 11 — Determine actual INERGEN agent flood-
ing factor

This step is necessary to determine the Concentration that
the supplied quantity of agent will produce in the protected
area as opposed to the Design Concentration. This is
required to assure that any of the areas will not be over-
concentrated with agent.

To determine the actual INERGEN agent flooding factor
(this is necessary to complete Step No. 12), divide the
"INERGEN Agent supplied” for each area (from Step No.
10) by the Altitude Correction Factor (from Step 6) and
divide the result by the Reduced volume of that hazard
area (from Step No. 3).

NOTE: If all areas use the same “Minimum Design
Concentration” in Step No. 4, the Flooding Factors deter-
mined in this step should match for all areas. If this is not
the case, a calculation mistake has been made. Review the
previous calculations carefully to correct it before proceed-
ing.

Complete this step for each area protected by the system.

Example

Computer Room

« (798 ft3 Actual Agent Supplied Per Area + 0.85 Altitude
Correction Factor) + 1,900 ft3 Reduced Volume = .494
Actual INERGEN Agent Flooding Factor

Subfloor

- (80 ft3 Actual Agent Supplied Per Area + 0.85 Altitude
Correction Factor) + 190 ft3 Reduced Volume = .495
Actual INERGEN Agent Flooding Factor

>
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STEP NO. 12 — Determine the Design Concentration at
the Maximum Ambient Temperature for Each Area

This step determines the Design Concentration of
INERGEN agent in each protected area using the Reduced
Volume and the supplied quantity of agent for the area at
the “Maximum Ambient Temperature”. It is necessary to
assure that we do not over-concentrate the area due to the
additional agent actually supplied to the area and the
increased volume of agent caused by increased tempera-
ture.

To complete this step, refer to the Flooding Factor Chart on
page 5-11. Start by locating the Maximum Ambient
Temperature in the left column; follow this line across until
you find the Flooding Factor determined in Step No. 11.
Follow that column up to read the design concentration at
maximum temperature. NOTE: If the maximum tempera-
ture, the Flooding Factor, the Design Concentration, or any
combination of these items, are not listed, interpolation will
be required.

Complete this step for each area protected by the system.

Example

Maximum Ambient Temperature = 80 °F
Flooding Factor = .494
Design Concentration = 39.5%
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APPLICATION METHOD (Continued)
Total Flooding (Continued)

STEP NO. 13 — Verify that the actual INERGEN agent
concentration is within the design concentration range
of 34.2% to 52%

This step is used to verify that the “worst case” design con-
centration will not exceed limits for fire suppression on the
low end and life safety on the high end. 34.2% INERGEN
concentration relates to 13.8% oxygen concentration and
2.7% carbon dioxide concentration in a protected area, this
is the minimum amount of INERGEN agent required for fire
suppression of most fuels. This minimum concentration of
INERGEN agent must be met in all cases. Failure to
achieve this concentration may prevent suppression of a
fire! 52% INERGEN concentration relates to 10.0% oxygen
concentration and 4.2% carbon dioxide concentration in a
protected space. This is the maximum amount of
INERGEN agent allowed for normally occupied areas.

NOTE: Normally occupied space is defined as “One that is
intended for occupancy” by NFPA 2001. The appendix of
NFPA 2001 states "Spaces occasionally visited by person-
nel, such as transformer bays, switch-houses, pump
rooms, vaults, engine test stands, cable trays, tunnels,
microwave relay stations, flammable liquid storage areas,
enclosed energy systems, etc., are examples of areas con-
sidered not normally occupied.”

NOTE: Concentration may be between 52% to 62% in nor-
mally non-occupied areas if evacuation of these areas can
be accomplished to limit exposure to less than 30 seconds.

Refer to NFPA 2001, Paragraph 1-6.1.3, for detailed expo-
sure conditions.

Complete this step for each area protected by the system.

Example

39.5% < 52%, therefore the system design is acceptable!
STEP NO. 14 — Determine the Design Concentration at
Normal Ambient Temperature

Complete the same procedure as done in Step No. 12
using the Normal Ambient Temperature instead of the
Maximum Ambient Temperature.

Complete this step for each area protected by the system.

Example

Normal Ambient Temperature = 70 °F.
Flooding Factor = .494
Design Concentration for all areas = 39%
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STEP NO. 15 — Determine the 90% system discharge
time

This step is used to determine the discharge time for 90%
of the agent. 90% of the agent is used by the flow calcula-
tion program instead of 100% because it provides a more
accurate flow calculation due to the low pressures and flow
rates associated with the final 10% of the agent discharge.
NOTE: In most cases 90% of the agent will discharge from
the system during the first half of the discharge time, the
remaining 10% of agent will require approximately the
same amount of time to discharge as the first 90%.

The discharge time established in this step will assure that
the agent concentration reaches 95% of the Minimum
Design Concentration within 60 seconds as required by
NFPA 2001. Varying the discharge time based on Design
Concentration at Normal Ambient Temperature allows
design of a system with lower flow rates and smaller pipe
sizes because the extra agent (the amount over that neces-
sary to reach 95% of Minimum Design Concentration) is
discharged after 60 seconds.

To complete this step, refer to the Discharge Time Chart on
Page 5-13 in this section. Locate the Design Concentration
determined in Step No. 14 in the left column and read to
the right to determine the Discharge Time. Interpolation of
the Design Concentration and Discharge Time may be nec-
essary.

Underwriters Laboratories limits the 90% discharge time of

» unbalanced INERGEN systems to 160 seconds while FM
» limits the discharge time to 120 seconds. If the time deter-

mined from the Discharge Time Chart on Page 5-13
» exceeds these limits, and the system must be UL listed or

FM approved, the discharge time must be determined as
» either 120 seconds (FM) or 160 seconds (UL).

Complete this step for each area protected by the system.

NOTE: Utilization of these discharge times is necessary to
achieve 95% of the minimum design concentration within
one minute.

Example

Design Concentration For All Areas = 39.0%
Discharge Time = 80 seconds (Note: Discharge times less
than or equal to those shown on the chart are acceptable)
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APPLICATION METHOD (Continued)

Total Flooding (Continued)

STEP NO. 16 — Determine the Estimated System Flow
Rate

This step is required to estimate the Manifold Orifice
Device size, the downstream pipe sizes, and to determine
pressure-venting requirements.

/\\| CAUTION

The flow rates established in this and the following steps
are estimated flow rates only. These flow rates are esti-
mate solely for the purpose of estimating device sizes
for quotation purposes. The flow calculation program will
calculate actual system flow rates.

To estimate the system flow rate (CFM), first multiply the
total quantity of actual agent supplied by 0.9 (90%), and
then divide that number by the total discharge time (in min-
utes).

(Total agent supplied (from Step No. 9) x 0.9) + discharge
time (in minutes)

NOTE: The flow rate established during this step is an esti-
mated flow rate only. Actual system performance will most
likely vary from that calculated here. It is the Designer’s
responsibility to determine suitability of this estimate. It may
be advisable to increase a pipe size if the estimate

approaches the maximum flow rate for a given pipe size.
>

Example

» 878 ft3 Total Agent Supplied x 0.9 = 790.2 + 1.33 Discharge
> Time in Minutes = 594 CFM Estimated System Flow Rate

v
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STEP NO. 17 — Estimate the pressure reducer size
required

Using the flow rate established in Step No. 16, refer to the
Pipe Sizing Estimation Chart (Manifold Pipe Size) on Page
5-14 to determine the estimated Pressure Reducer size.
INERGEN manifolds require the use of Schedule 80 or
Schedule 160 pipe depending on the size of pipe and join-
ing methods. Threaded manifolds larger than 2 1/2 in. pipe
size will require Schedule 160 pipe, welded manifolds will
require Schedule 80 pipe in all sizes.

NOTE: It may be in the Designer’s best interest to increase
the estimated size if the estimated flow rate approaches the
upper limit for the pipe size indicated, especially if
Schedule 160 pipe is required.

Example
594 CFM = 3/4 in. Pressure Reducer
STEP NO. 18 — Determine the Nozzle Quantity

Nozzle quantity will be determined by many factors, such
as size and shape of the hazard area, height of the ceiling,
flow rates through the nozzles, available orifice sizes, etc.

To determine the quantity of nozzles required, divide the
area length by 32 ft. and then round up to the next whole
number. Then divide the area width by 32 ft. and round up
to the next whole number. Then, multiply the two answers
to determine the total nozzle quantity.

Complete this step for each area protected by the system.

360° NOZZLE REQUIREMENTS:

+ Maximum coverage length per nozzle — 32 ft. (9.8 m).

+ Maximum coverage width per nozzle — 32 ft. (9.8 m).

+ Maximum radial distance per nozzle — 22.6 ft. (6.9 m).
The radial distance is defined as the distance from the
nozzle to the farthest point of the area protected.

* Nozzle should be placed as close to the center of the
hazard as possible. On multiple nozzle systems, the noz-
zles should be as equally spaced as possible.
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APPLICATION METHOD (Continued)
Total Flooding (Continued)

180° NOZZLE REQUIREMENTS:

+ Maximum coverage length per nozzle — 32 ft. (9.8 m).

+ Maximum coverage width per nozzle — 32 ft. (9.8 m).

+ Maximum radial distance per nozzle — 35.8 ft. (10.9 m).
The radial distance is defined as the distance from the
nozzle to the farthest point of the area protected.

* Nozzle and/or deflector must be located within 6 in.
(152 mm) of the wall of the hazard.

+ The index mark on the bottom of the nozzle must point at
the center of the hazard.

REQUIREMENTS COMMON TO ALL NOZZLES:

+ Maximum nozzle height above floor level for a single row
of nozzles is 20 ft. (6.1 m). For ceiling heights over 20 ft.
(6.1 m), an additional row of nozzles is required.

+ Minimum nozzle height above floor of hazard is 7 in.
(178 mm).
The nozzle(s) must be located in the hazard area to be
protected. Separate enclosures or partial enclosures
located within one common, protected hazard area may
require additional nozzles within the enclosure to assure
proper agent distribution within the entire common haz-
ard area.

If nozzle velocity is a concern, the designer may wish to

add additional nozzles to lower the individual nozzle

velocity to an acceptable limit.

+ If the room is an odd shape, the designer may wish to

increase the nozzle quantity to provide a more even dis-

tribution of agent.

For multiple level hazards, the intermediate levels of noz-

zles must be positioned at the top of the designed height

for each intermediate level. Nozzles mounted at the ceil-
ing must be within 12 in. (305 mm) of the ceiling.

Example

Computer Room

+ 20 ft. Length + 32 = 0.625 = 1 nozzle

+ 10 ft. Width + 32 = 0.3125 = 1 nozzle

* 1 nozzle x 1 nozzle = 1 nozzle for the computer room

Subfloor

+ 20 ft. Length + 32 = 0.625 = 1 nozzle

« 10 ft. Width + 32 =0.3125 = 1 nozzle

* 1 nozzle x 1 nozzle = 1 nozzle for the subfloor

v

v

v

v

>

>

>
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STEP NO. 19 - Estimate Agent Flow Rate for Each Area

This step estimates the total flow rate into each protected
space to allow the designer to estimate nozzle sizes for
quotation purposes. NOTE: This is an estimate only. It is
the designer’s responsibility to assess the correctness of
this estimate. If the flow rate approaches the top end of the
allowable flow rate for a given size pipe, it may be in the
Designers best interest to increase the pipe size.

Multiply the actual agent quantity supplied for each area by
0.9 (90%) and then divide that result by the discharge time
in minutes for the estimated flow rate for each area.

Compilete this step for each area protected by the system.

Example

Computer Room

- 798 ft3 Actual Agent Quantity Supplied x .9 = 718.2 +
1.33 Discharge Time in Minutes = 540 CFM Estimated
Flow Rate Per Area

Subfloor

- 80 ft3 Actual Agent Quantity Supplied x .9 = 72.0 + 1.33
Discharge Time in Minutes = 54 CFM Estimated Flow
Rate Per Area.

STEP NO. 20 - Estimate the Nozzle Flow Rates

If all of the nozzles within the hazard area will have the
same flow rate, divide the Estimated Flow Rate for the Area
(Step No. 19) by the nozzle quantity (Step No. 18).

If all of the nozzles within the hazard area will not have the
same flow rate, perform a percentage calculation using the
volume protected by each nozzle divided by the total vol-
ume for the area and then multiply the Flow Rate for the
Area (Step No. 19) by the volume percent calculated previ-
ously to determine the flow rate for that nozzle. Complete
this procedure for each nozzle in the system.

If the design includes multiple levels of nozzles, remember
to include all nozzles on all levels in this step.

Compilete this step for each area protected by the system.

Example

Computer Room

+ 540 CFM (Estimated Flow Rate Per Area) + 1 =540 CFM
Nozzle Flow Rate

Subfloor

+ 54 CFM (Estimated Flow Rate Per Area + 1 = 54 CFM
Nozzle Flow Rate
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APPLICATION METHOD (Continued)
Total Flooding (Continued)

STEP NO. 21 — Determine the Nozzle Locations and Lay
Out the Interconnecting Piping

Using a plan view drawing of the protected areas, locate
each nozzle and the cylinders. NOTE: Nozzles should be
located at the top of the hazard area, aimed downward.
Connect the nozzles with piping following the piping guide-
lines listed in the General Information Section and the
Installation Section. After all of the nozzles are connected,
lay out the piping to the cylinders and lay out the manifold.
Manifold layout limitations can be found in the Installation
Section of the Design Manual, including a manifold height
chart.

When laying out the manifold, remember that a center out-
let manifold will usually allow the use of smaller pipe sizes
for the horizontal legs of the manifold where the cylinders
are connected, especially if these legs are a single size. “H”
shaped manifolds are usually preferable to “end outlet,” “L,”
or “U” shaped manifolds. Center to center distances for the
cylinders will normally be 12 in. due to the spacing of the
brackets. It is normally recommended to keep the Pressure
Reducer as close to the manifold outlet as possible to
reduce the amount of Schedule 80 or 160 pipe required in
the system.

When selecting pipe schedules, keep in mind that the
manifold pressure should be assumed to be 2,175 PSI.
This will usually dictate the use of Schedule 160 pipe for
any size larger than 2 1/2 in. pipe if threaded fittings will be
used. If welded or “rolled groove” fittings are used in the
manifold, Schedule 80 pipe will be acceptable in most
cases for all pipe sizes through 6 in.

If the system is a “Balanced” system, review the pipe layout
to assure that all legs of the piping are equal in regards to
flow and fittings and that the maximum length of pipe for
the longest leg from the manifold to the furthest nozzle is
not more than 10% longer than the shortest leg from the
manifold to the closest nozzle.

If the system is an “Unbalanced” system, review the piping
arrangement for proper tee splits per the limitations listed in
the General Information Section and revise the piping
accordingly if necessary.

If the system includes Selector Valves, refer to the informa-
tion later in this section for assistance in laying out the pip-
ing for the Selector Valve manifold.
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STEP 22 - Complete an Isometric Sketch of the Piping
Layout

Create an isometric sketch of the piping for use in inputting
the information in the INERGEN Designer program. After
the sketch has been completed, identify all of the pipe
lengths.

Identify and label all node points, manifold designators, and
nozzle designators. The first point on the manifold is con-
sidered as the inlet to the cylinder valve inside the cylinder.
The second point is considered as the outlet of the dis-
charge hose. This first section of pipe must always be
included in any system; therefore the flow calculation pro-
gram will include it automatically.

+ Piping Node Points — Piping sections are numbered
starting at the inlet to the valve on the cylinder furthest
from the manifold outlet. Each point where flow increases

» or flow splits marks the end of a pipe section and the
start of a new pipe section. Nodes must be numbered
numerically: 1, 2, 3, etc. Sequential numbering is not
required, however, it is recommended to prevent confu-
sion. NOTE: Anytime a tee is added to the piping to take
off pressure to operate a pressure trip or pressure switch,
a node point should be assigned and the fitting should be
entered as a coupling to address the friction loss.

* Nozzles — Nozzles are indicated with a number between
301 and 499. Sequential numbering is not required; how-
ever, it is recommended that the designer use some sort
of numbering system to prevent confusion.

+ Manifold Designator — The manifold designator code is
» a number between 1 and 299. This code identifies the
» number of cylinders supplying any given section of the
manifold. Example: A system with 38 cylinders supplying
a section of pipe would, for that point, have a manifold
> designator of 38. Another system, having 102 cylinders
supplying a section of pipe, would, for that point, have a

» manifold designator of 102.

The first section of pipe chosen as a manifold designator
» must start with the designator code of 1.
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APPLICATION METHOD (Continued)
Total Flooding (Continued)
STEP 23 — Estimate Pipe Size for All Areas (Optional)

To complete this step, start by labeling all nozzle flow rates.
Then, working backwards from the nozzles, determine the
flow rate for each section of pipe. Using the Pipe Size
Estimation Chart on Page 5-14 of this section, estimate the
pipe size for each section of pipe and the nozzles.
Consider a pipe section as short if it is less than 20 feet in
length. Consider a pipe section as long if it exceeds 20
feet in length; remember that these are estimates only. The
designer may wish to judge the merits of selecting a long
run if this is necessary. Selection of a long run will increase
the pipe size due to increased friction loss encountered in
long pipe runs.

Flow rates for individual pipes in the manifold can be esti-
mated by dividing the flow rate for the system (Step No. 16)
by the number of cylinders in the system. Then multiply the
result by the number of cylinders supplying that section of
pipe.

The flow calculation program will estimate pipe sizes auto-
matically; therefore this step is optional. The designer may
wish to use the pipe size estimation charts to estimate the
nozzle pipe sizes for quotation purposes. NOTE: This is an
estimate only. It is the designer’s responsibility to assess
the correctness of this estimate. If the flow rate approaches
the top end of the allowable flow rate for a given size, it
may be in the Designers best interest to increase the pipe
size.

Example

Computer Room
* 540 CFM = 3/4 in. Nozzle

Subfloor
* 54 CFM = 1/4 in. Nozzle

v
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STEP 24 — Determine the Open Area Required for
Pressure Venting During Discharge

It is necessary to calculate the opening area needed for
pressure venting to determine if the hazard area(s) include
sufficient openings or if more openings are required.

Refer to the Pressure Relief Venting Guide, Part No.
422793, in the Appendix section for detailed information to
determine free vent area required. If the enclosures wall
strength cannot be determined, Ansul recommends a maxi-
mum wall strength of 5 Ibs./t2 unless the architect or owner
provides a different value.

See Page No. 3, Steps No. 1 and No. 3 in The Venting
Guide for calculations to determine the Free Vent Area
required.

Example

Computer Room
. (2.7 x 798 ft3) + 1.33 = 1620 CFM, (1620 x 0.0855) = sq.
rt. of 5 PSF = 61.9 in2 Free Vent Area Required

Subfloor
- (2.7 x 80 ft3) = 1.33 = 162 CFM, (162 x 0.0855) + sq. rt.
of 5 PSF = 6.2 in2 Free Vent Area Required

STEP NO. 25 — Perform Flow Calculations

With the information developed in Steps No. 21 and 22, run
the computer program to determine the final pipe sizes,
nozzle orifice sizes, and pressure reducer size. The
INERGEN Designer 2.1.2 Computer Design Program is the
only calculation method to be used with Ansul Engineered
INERGEN Systems which are designed as “Unbalanced”
systems. If the system will be designed as a “Balanced”
system, use the INERGEN Designer — Balanced 1.3.0 soft-
ware.

If the system protects more than one area by use of
Selector Valves, the flow calculation for the worst system
from a hydraulic flow standpoint should be calculated first.
Once the pipe sizes for this system are selected, the mani-
fold for all of the other systems must use the same size
pipe. These pipe sizes must be entered manually. Pipe
sizes starting with the outlet from the Selector Valve mani-
fold, including the section immediately before the Selector
Valve, can be estimated by the flow calculation program.
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APPLICATION METHOD (Continued)
Total Flooding (Continued)
STEP NO. 26 — Revise the Design Worksheet (Optional)

This step is to be completed only if the designer is complet-
ing the INERGEN Design Worksheet manually; the
INERGEN Designer program automatically revises the
Design Worksheet after a flow calculation is completed.

Rework the design worksheet for each area starting with
the entry for “Actual INERGEN Agent Supplied Per Area,
Step No. 10,” and ending with “System Discharge Time,
Step No. 15.” Replace the “actual INERGEN agent sup-
plied per area” with the agent quantities determined in the
“Nozzle Performance” section of the flow calculation pro-
gram.

STEP NO. 27 - Verify Actual System Performance

Once a flow calculation has been completed and the
Design Worksheet has been revised (optional), it is impor-
tant that the designer review all results to verify system per-
formance. The INERGEN Designer program will flag most
errors and prevent a completed flow calculation until they
have been corrected. However, this does not guarantee
that the systems performance will match what the designer
expects. Careful review is an important step in the design
of any Fire Protection system, which must be completed
before final approval of the system.

Review the revised worksheet to verify that:

1. The agent concentration at maximum temperature is
within acceptable limits (34.2% to 52% for occupied
spaces).

2. The agent quantity is above the amount required in the
Initial INERGEN Quantity box (see Step No. 7).

3. The discharge time from the flow calculation is equal to
or less than that listed for all areas on the Design
Worksheet.
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STEP NO. 28 - Determine the Pilot Cylinder
Requirements

After all flow calculations have been completed, refer to the
following table, “Pilot Cylinder Requirements Table”, to
determine if additional pilot cylinders are required in the
system.

Proper backpressure actuation of the INERGEN cylinder
valves requires that the manifold reach a prescribed mini-
mum pressure. If this minimum pressure is not achieved in
the manifold, only the cylinder operated by the electric
actuator will open. This will result in a system discharge
which will not allow enough agent to the hazard enclosure,
which may prevent achievement of the proper minimum
design concentration and result in the failure to suppress a
fire. The pilot cylinder requirements identified on the “Pilot
Cylinder Requirements Table” allows pressure from the
electric actuator to operate as many pilot cylinders as nec-
essary to assure that the manifold reaches a pressure high
enough to open all cylinders attached to that manifold.

Example

(Estimated Pilot Cylinder Requirement)
» System Flow Rate = 594 CFM

(1) Pilot Cylinder Required
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INERGEN SYSTEM DESIGN SECONDARY
PILOT CYLINDER REQUIREMENT TABLE

Estimated
Maximum Maximum
Pilot Cylinders  System Flow Rate Orifice Diameter
Required (cu ft./min.) (inches)
1 5,000 .750
2 9,000 1.063
3 14,500 1.297
4 17,000 1.500
5 24,000 1.672
6 29,000 1.828
7 34,000 1.984
8 37,000 2.109
9 42,000 2.250
10 46,000 2.375
11 51,000 2.500
12 53,000 2.594
13 57,000 2.703
14 59,000 2.797
15 61,000 2.906

NOTE: FOR ELECTRIC ACTUATION, WHEN PILOT -
VALVE IS A CV-98 VALVE, USE CV-98
ELECTRIC ACTUATOR, PART NO. 42368\

SECONDARY
PILOT VALVE(S)

16 IN. STAINLESS
STEEL HOSE
PART NO. 831809

ADAPTOR PART
NO. 873236 (TYP.)  MALE ELBOW TEE, PART NO.

PARTNO. 832334 418359 (TYP)

(TYP)

(TYP)

002714

>
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STEP NO. 29 — Complete Layout of the System

At this point, all final details of the system can be finalized.
These details include: design of the Pilot Cylinder Actuation
system, bracketing, actuation components, etc.

STEP NO. 30 — Create a Bill of Materials

Create a list of all materials necessary to install the system.
This can be done by hand or by use of the Bill of Materials
Tab in the INERGEN Designer program.

STEP NO. 31 — Create Installation Drawings

The final step in the design of an INERGEN system is com-
pletion of installation drawings for submittal to the appropri-
ate authority and the customer. These drawings should
include all details necessary for installation of this system.

SELECTOR VALVE SYSTEMS

The following information must be considered when design-
ing a selector valve system.

+ Each hazard area must be treated as a separate system
design.

Start with the largest system (system with the highest
estimated flow rate). This is necessary so that the mani-
fold size will handle the maximum quantity of INERGEN.

+ After calculating the largest system first, complete addi-
tional system calculations on the remaining systems. Use
the manifold pipe size calculated from first system design
(system with the highest flow rate).

+ Selector valve systems can be used for multi-hazards
when all areas are considered separate fire hazards.

+ Selector valve can be located either upstream or down-
stream of the pressure reducer.

+ The piping located between the pressure reducer and the
selector valve must be rated for pressure of 2175 psi
(150 bar) or greater.

+ Maximum distance between selector valve and pressure
reducer is 20 ft. (6.1 m).

+ When designing the manifold for a selector valve system,
check valves must be installed in the manifold to separate
the actuation of the smaller system(s) from the larger ones.

+ A minimum of 10 pipe diameters is required between the
pressure reducer and the selector valve. The pressure
reducer can be located either before or after the selector
valve.

+ If the pressure reducer is downstream of a selector valve,
each pressure reducer must utilize its own individual
selector valve.

The following are four typical examples of selector valve
systems:
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5CYL. 4CYL. 2CYL.

SELECTOR SELECTOR SELECTOR

VALVE VALVE VALVE

/ ELECTRIC ACTUATOR (TYP.)
r— === 7 7
= = |_\ — <« | PRESSURE REDUCER (TYP)
T T T NOTE: PRESSURE REDUCER CAN
HEADER HEADER  CHECK HEADER {/ BE LOCATED EITHER
VENT VENT VALVES VENT UPSTREAM OR DOWN-
e STREAM OF THE

|

| |

| |

| ™ - | | SELECTOR VALVE.
| | |

| | |

| | |

| | |

| |

PILOT PILOT PILOT |
5CYL. | 4CYL. 2oL |
SYSTEMl SYSTEM | SYSTEM |
| I | |
|____lj | Y < A
| | 2CYL. SYSTEM
L |
4CYL. SYSTEM CONTROL

: L - — — =22 ] PANEL

|

L 5CYL. SYSTEM

002204

EXAMPLE NO. 1 (TYPICAL SELECTOR VALVE INSTALLATION - ELECTRIC ACTUATION)

5CYL. 4 CYL. 2CYL.
SELECTOR  SELECTOR SELECTOR
VALVE VALVE VALVE

/ ELECTRIC ACTUATOR (TYP,)

PRESSURE REDUCER (TYP.)

r
| f
| I NOTE: PRESSURE REDUCER CAN BE
+ cHECK PILOT 2 GYL. LOCATED EITHER UPSTREAM
| CE’,}? ER VALVE SYSTEMC l OR DOWNSTREAM OF THE
| | - / I SELECTOR VALVE.
|
| R Y- ~+
| | |
| l |
| ' |
| l Y] L
| X PILOT 4 CYL. T
| I SYSTEM
| T CONTROL
| | . / ~— — |PANEL
| I | vave - \
| | | [
| I - — |
| HEADER VENT (TYP) |
‘I?\—r—‘ |
| - I
| N
A |
| CHECK |
| VALVE PILOT 5 CYL.
I SYSTEM
| |
| |
S ‘— - 002205

EXAMPLE NO. 2 (TYPICAL SELECTOR VALVE INSTALLATION - ELECTRIC ACTUATION)
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SV #2 SV #1
LEVER LEVER
RELEASE RELEASE
o b PRESSURE REDUCER (TYP)
( .
O T T NOTE: PRESSURE REDUCER
CAN BE LOCATED
EITHER UPSTREAM OR
DOWNSTREAM OF THE
SELECTOR VALVE.
O
MANUAL
CONTROL BOX MANUAL
/CONTROL BOX
SYSTEM SYSTEM
NO. 2 NO. 1

PULLEY ELBOWS » PILOT > PILOT

(REQUIRED AT EACH

CHANGE IN DIRECTION)

MANUAL MANUAL
PULL STATION PULL STATION

002206

EXAMPLE NO. 3 (TYPICAL SELECTOR VALVE INSTALLATION — MANUAL ACTUATION)

PRESSURE REDUCER (TYP.)

NOTE: PRESSURE REDUCER CAN BE
LEVER LOCATED EITHER UPSTREAM

SELECTOR SELECTOR
LEVER VALVE #2 VALVE #1

RELEASE RELEASE OR DOWNSTREAM OF THE
SELECTOR VALVE.
MANUAL MANUAL
CONTROL BOX CONTROL BOX
MANUAL 1 1 MANUAL
MANUAL MANUAL
CONTROLBOX | 5oNTROL BOX sk creck CHECK 1Y CONTROL BOX | CONTROLBOX
VALVE VALVE
SV #2 SV #1
M R M R
MANUAL
PULL STATION I I
L/
MANUAL CONTROL BOX MANUAL CONTROL BOX (_\

PULLEY ELBOW (REQUIRED AT
EACH CHANGE IN DIRECTION)

002207

EXAMPLE NO. 4 (TYPICAL SELECTOR VALVE INSTALLATION —
MANUAL ACTUATION WITH CONNECTED RESERVE)
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SAMPLE APPLICATIONS

Refer to Section XI (Typical Applications) for examples of
some typical applications. By reviewing these examples, it
may help answer some questions concerning the total
design process.

ACTUATION REQUIREMENTS

Three types of actuation are available for the INERGEN
system: manual, pneumatic, and electric.

Manual Actuation

Manual actuation can be used with or without automatic
detection. When no detection is required, based on accep-
tance by the authority having jurisdiction, the lever actuator
can be mounted on top of the INERGEN cylinder valve.
The manual lever release actuator provides a manual
means of agent cylinder actuation by direct manual actua-
tion of its pull lever or cable actuation when used in con-
junction with a remote manual pull station. One pilot cylin-
der valve is required on multiple cylinder systems. The pilot
valve is the only one that requires a manual actuator. On
two or more cylinder systems, the remaining cylinders are
actuated by the pressure generated within the distribution
manifold. The maximum length of actuator cable which may
be used in the remote line is 125 ft. (38 m). The maximum
number of corner pulley elbows is 10.

Pneumatic Actuation

Pneumatic actuation is accomplished by supplying pres-
sure to the pilot port on the INERGEN cylinder valve. The
pressure is supplied from an LT-30-R nitrogen cartridge
located in the ANSUL AUTOMAN® II-C release. The car-
tridge pressure pneumatically opens the cylinder valve.

One pilot valve is required in single or multiple cylinder sys-
tems. The rest of the cylinders will be actuated from the
pressure of the pilot cylinder. The maximum length of 1/4
in. Schedule 40 pipe is 100 ft. (30.5 m). If it is necessary to
have an actuation pipe run which exceeds the maximum
allowable 1/4 in. pipe requirements, 1/4 in. O.D. stainless
steel tubing with a wall thickness of 0.065 can be used for
the actuation line. When this size tubing is used, a maxi-
mum of 300 ft. (91.4 m), with no reductions for elbows or
tees, is allowed. See NFPA 2001, Paragraph
2-3.4.2 for information on pneumatic control equipment
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Electric Actuation
»>

CV-98 Valve — One or two CV-98 electric actuators, Part
No. 423684, can be used on a single release circuit. When
using either one or two CV-98 electric actuators, a current
limiter, Part No. 427354, must always be used.

NOTE: Solenoid actuator cannot be wired on the same
release circuit with a CV-98 electric actuator.

v

Normal system design requires that only one pilot valve
contains an electric actuator. On multiple cylinder systems,
the additional cylinders are actuated by the pressure gener-
ated within the distribution manifold.

In auxiliary or override applications, a lever actuator can be
» installed on top of the CV-98 valve or on top of or CV-98
electric actuator.

Multiple Manifold Actuator

A maximum of 40 cylinders can be installed on a single
manifold and actuated from a single actuated main pilot
valve. When more than 40 cylinders are required, up to 12
additional pilot valves (12 additional manifolds each having
a maximum of 40 cylinders) can be pneumatically actuated
from the “pilot” manifold. See Installation Section VI for
detailed piping requirements.

“Secondary” Pilot Cylinders

On some very large systems, because of the manifold size,
“secondary” pilot valves are required to be actuated from
the single “main” pilot valve in order to produce enough
manifold pressure to operate the remaining cylinders on the
manifold. See “Pilot Cylinder Requirement Table” in Step
No. 28, Page 5-5.7, for detailed secondary pilot cylinder
information.
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ACCESSORIES

Specific selection and placement of accessories that may
be used with the INERGEN system are:

Mechanical Manual Pull

The mechanical manual pull station allows the INERGEN
system to be manually operated at some point distant from
the control system or cylinders. The pull station should be
installed at a maximum height of 60 in. (15.2 cm) and locat-
ed in the path of exit.

The total length of wire rope used for each mechanical
manual pull station within a system must not exceed 125 ft.
(38 m).

The maximum number of pulley elbows that may be used
per pull station is 10.

Parts that are required for installation of a remote manual
pull station, either electric or mechanical are:

Description Part No.
Latch Type Pull Box 45062
Type A Break Glass Pull Box 41527
Pair of Legs for Pull Box 41542
1/16 in. Cable W/Swaged End 42104
Fitting — 50 ft. (15.2 m)

1/16 in. Cable W/Swaged End Fitting — 42109
100 ft. (30.5 m)

1/16 in. Cable W/Swaged End Fitting — 42113
150 ft. (45.7 m)

Aluminum Corner Pulley (Use With EMT) 423250
Brass Corner Pulley-Nylon Wheel-Watertight 42678
Brass Corner Pulley-Brass Wheel-Watertight 45515
Dual/Triple Control Box 42784
Pull Cable Equalizer 42791
1/16 in. Cable Clamp 45333
Flared End Fitting 40060
Pulley Adaptor — Right and Left 40696

Hand (Brass Pulley Only)
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Pressure Switch

The pressure switch is operated by the INERGEN agent
pressure when the system is discharged. The piping to the
pressure switch is normally run from the distribution mani-
fold but can also be run from an ANSUL AUTOMAN
Release Cartridge. The pressure switch can be used to
open or close electrical circuits to either shut down equip-
ment or turn on lights or alarms or to signal the control
panel.

The piping required to connect from the system manifold to
the pressure switch is 1/4 in. Schedule 40 (if connected to
distribution piping), or Schedule 80 (if connected to mani-
fold). Maximum length of 1/4 in. piping from INERGEN
manifold to all accessories must not exceed 100 ft.
(30.5 m).

Pressure switches that may be used on system are:

Description Part No.
Pressure Switch — DPST 46250

The pressure switches are rated as follows:

Part No. 46250 -2 HP @ 240VAC/480 VAC or 2 HP @
250 VDC, 30A 250V AC/DC 5A 480V
AC/DC

Pressure Trip

The pressure trip is connected to the actuation or discharge
line of a INERGEN system. By either pneumatic or manual
actuation, the pressure trip can release spring or weight
powered devices to close doors and windows, open fuel
dump valves, close fire dampers or close fuel supply
valves.

Piping to the pressure trip must be determined based on
the maximum pressure at point of connection. Refer to
Estimation Chart (Pipe Pressure) in Appendix Section to
determine required schedule and grade.

Pressure trip piping connection must be made to the sys-
tem piping at the point where the system piping is closest
to the pressure trip installed location. Maximum length of
1/4 in. piping to all accessories must not exceed 100 ft.
(30.5 m).

Pressure trip that may be used on system is:

Description Part No.
Pressure Trip 5156
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ACCESSORIES (Continued)

Alarms

Several types of electric alarms are available. Each of
these operate on 24 VDC and must be used on the alarm
circuit of an AUTOPULSE® Control System. Refer to appro-
priate AUTOPULSE Control System installation, mainte-
nance, and recharge manual for detailed design informa-
tion. 120 VAC alarms are also available to use with an
ANSUL AUTOMAN I1I-C Releasing Device.

Pressure Operated Siren

The siren is operated with the INERGEN pressure from the
system. The piping is normally run from the system distrib-
ution manifold. The design requirements are as follows:

+ Required Pipe: 1/4 in. Schedule 40
+ Flow Rate: 100 cu. ft. per minute (2.8 cu. m per minute)

« Maximum Sirens: 4

+ Maximum Pipe Length: 200 ft. (61 m) minus 1 ft. (.3 m)
for every elbow used

+ Design of system must include agent used through siren
if siren is not located in hazard area

Pressure operated siren that may be used on system is:
Part No.

419700

Description

Pressure Operated Siren

Control Panels

The AUTOPULSE Control System is the only approved
detection and alarm system for use with the INERGEN fire
suppression system. Several styles of AUTOPULSE panels
are available. Refer to appropriate AUTOPULSE Control
System installation, maintenance, and recharge manual for
detailed design information.

RESERVE SYSTEM

Normally the authority having jurisdiction will determine
whether a hazard requires a reserve set of INERGEN cylin-
ders, either connected or spares.

NFPA 2001, Standard on Clean Agent Fire Extinguishing
Systems, states: “Where required, the reserve quantity
shall be as many multiples of the primary supply as the
authority having jurisdiction considers necessary.”

“Where uninterrupted protection is required, both primary
and reserve supply shall be permanently connected to the
distribution piping and arranged for easy changeover.”
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IRI (Industrial Risk Insurers) requires the following:

“In high pressure systems an extra full complement of
charged cylinders (connected reserve) manifolded and
piped to feed into the automatic system should be pro-
vided on all installations. The reserve supply is actuat-
ed by manual operation of the main/reserve switch on
either electrically operated or pneumatically operated
systems.

A connected reserve is desirable for four reasons:
— Protection should reflash occur.
— Reliability should the main bank malfunction.

— Protection during impairment when main tanks are
being replaced.

— Protection of other hazards if selector valves are
involved and multiple hazards are protected by the
same set of cylinders. See selector valve informa-
tion on Page 5-5.7.

If a full complement of charged cylinders cannot be
obtained, or the empty cylinders recharged, deliv-
ered and reinstalled within 24 hours, a third comple-
ment of fully charged spare cylinders should be
maintained on premises for emergency use. The
need for spare cylinders may depend upon whether
or not the hazard is under protection of automatic
sprinklers.”

When designing a system, always determine if, and what
kind of, reserve system is required.

NOTE: Usage of reserve systems with primary system may
make hazard area unsafe for normal occupancy.

DEVELOP BILL OF MATERIALS

After completing the subsections of the design section,
finalize the system design by completing a bill of material
for the system. The bill of material, hazard sketches,
hydraulic calculations, and any notes, should be kept on file
for future reference.



Distributed by SIRINA
An authorized ANSUL
Distributor

S 'A3Y

133HSHHOM NOILLVTINIDTVI NOIS3A INILSAS ®NIOHIANI

6-G abed

(s,f1b NTDHINI [eN1OY |[e Jo WNS)
| :(3 n9) ALO NIOHINI TVLOL

(1010B 4 UOROBLI0D BPNIY X AiuEND NIDHINI [emu))

| :(W°n3) ALILNVND NIDHINI TVNLOV

(a1geL renuepy ubisag wol4)
:J0j0e4

‘JoneT] B mojag 10 anoqy JybieH

‘NOILO3HHOD 3aNLILLV

(lenuepy ubisa@ wioly eINWIOS) Jo (10104 BUIPOO|4 X BWN|OA PaoNpay [e1o0])

:('y 'no) Amuenp NIODHANI

| 207V ALILNVNO NIDHANI VILINI

(e10BL Woiy)

:d0L10vd ONIao0o14

‘NOILVHLNIONOD NOISaA

“diN3L LNIIGINVY WNINININ NOOY

(suononpay [einjoniig — awnjop)

:8WN|OA peonpay [elol

:("y 'nd) suononpay |einonisS

:suoIONpay awnjop

(Y "n2) sWIN|oA

('Y "bs) ealy

:('y) wybreH

(W) P

(W) yibuen

:aWweN ealy

S v3dv

¥ v3adv

€ v3dv

[AEL=)4

L vagv *SNOLLVINDTVI INNTOA

00-1-1L  OISP-X3 1N

A NOILLO3S

‘H3INOLSNO

‘H3dINNN 90r/3LoNo

-341va



Distributed by SIRINA
An authorized ANSUL
Distributor

(WeyD Buizig adid 0} JojeH)

9215 adid

:(Buo =7 ‘Woys = g) Jojoe4 yibus adid

:9ziS adid 9|zzON palewns3
[Amuenp ojzzoN + ((ul) swi) 861eYasiq %06 + (6 X a1y Jod 1ueby NIDHINI [BNY))]

[ [ [ | :erey moj4 8jzzoN pelewns3

[(4aquinN BjoyM 1SBUBIH 1XON 0} POPUNOY) Z€ + UIPIM X (JoquIinN 8|0y 1s8ybiH 1xeN 0} papunoy) g¢ + yibuan]

_ _ :Auenp ajzzoN

(ueyn bBuizig adid 01 Jojey) :9z1S adid 199npay ainssaild pajewinsy

[(uin) ewi) ebieyosig %06 + (6" x palddng ueby NIODHINI)] | | :eled mojq weisAg perewns3
S3.LvH MOTd A3 LVINILST

(09 + (-09g) awi] ebreyosiq)

[ [ _ | :(Cuin) swi) ebreyosiq wueby Jo %06

(renuepy ubisaq Ul 8jge] WOJH Bwi])

[ [ _ | :(oeg) ewi ebieyosiq ueby J0 %06

(renuepy ubiseq ul "ofeD asn 40 ‘|qe] uo ‘dwis] jusiquiy e "ouoD NIOYINI [enoy 81eo07)

dwsa] jusiquiy 1e uonesuasuo) ubisaq

:ainjeladwa] JusIquIy [EULION

*JNIL 3DHVYHISIa

(renuepy ubisaq ui -o[eD s Jo ‘e|gel uo "dwas] Xe|\ Je ouoD NIDHIN| [enioY 81e00T)

dwa] "Xep\ e uonesuaduo) ubiseqg

dwa] usiquiy "Xe|\ Wwooy

(seoeds paidnooaQ 104 %eS — %2 vE Usamiag aq isnjy ~ouo) ubisaqg) «

_ _ _ |  :MD3HO IONVH NOILVHLNIONOD

[ewinjop paonpay [e1o] + (1010e4 U0II081I0) Y + ealy Jad usby NIOHINI [enoY)]

_ _ _ | :HOLOV4 DNIGOOT4 NIDHANI TVNLOV

[payddng Jusby NIOHHINI X (4D NIDYIANI [eloL + A0 NIDHIANI [enoy)]

_ _ _ | :vadv 43d LNIOV NIDHIANI TVNLOV

:a3rddns LNIOVY NIOHIANI
(Anoeded JepullAQ x “Aib JepullAD) :a310373S 3ZIS YIAANITAD

's19pUlAD "l "D GOZ
's19puUlAD "l "N 992
's19puUlAD Y "D GGE
's19pUIAD Y "NO BEY

(deo "|A0 x “Aib "|AD) (1lequinu ajoym 1s8ybIy 1xau o} papunos Ayoeden JepullAD + ‘Aib NIOYINI [€10L)
*ALIDVdVYO H3IANITAD V1OL 'SLNINIHINO3Y HIANITAD
(1 8bed woid) | | :(L4 'nD) 'ALD NIDHANI TVLOL

(pAnuUNUOY) LIFHSHHOM NOILYTINDTVI NOISIA INFLSAS ©NIDHIANI

ANSUL and INERGEN are registered trademarks.

©2001 Ansul Incorporated

Form No. F-93226-6

715-735-7411

TYCO SAFETY PRODUCTS, MARINETTE, WI 54143-2542



Page 5-10
REV. 5

SECTION V

11-1-00

UL EX-4510

Distributed by SIRINA
An authorized ANSUL
Distributor

Flooding Factor Chart

(apis oeq uo panunuod Ueyn)

G670 0870 99Y'0 ISY'0 8EY'0 ¥er'0 OLy'0 L6E0 +8€0 LZE0 8560 9¥E€0 9880 PFECO0 2280 d%4"
€050 8870 €/¥'0 8S¥'0 Prr'0 0Sv0 L0 €0F0 0680 LZE0 Y980 1SE0 I¥E0 6£€0 /2280 0€6°CH
0LG'0 S6Y'0 08F'0 99V'0 ISPO LEVO €2r'0 60P0 9680 €80 080 LGS0 L¥EO PPEO 2EEL0 GLLEL
81G°0 €050 8870 €Ly0 8SF'0 vyy'0 0SP'0 9LP0 20v'0 68€0 9860 2980 2SE0 0SS0 LESO LOS'EH
/250 IS0 96¥°0 1870 99v'0 ISY0 LEV'O €270 6070 S6£0 28E0 8980 8SE0 GSSE0 2YE0 L82°Ct
I¥8'0 0250 ¥0S'0 6870 €.F0 6SF0 ¥¥r'0 OSy'0 S0 20¥0 8860 +/€0 +¥9€0 1980 8¥E0 2L0Ct
PGS0 8250 2IS0 L6V'0 1870 99v0 LSP0 LEFO 22F0 80Y'0 +¥6E€0 180 0L80 [980 ¥SE0 8382l
¥GG'0 LES0 1250 S0S0 6870 v.vO 6SF0 vyP0 620 SkP0 LOY'0 Z8S0 980 €80 09€0 exd
€950 9¥S0 0SS0 ¥IS0 86v'0 2870 L9Y'0 2SP0 LEF'0 22r'0 80¥'0 ¥6S0 €860 0SS0 99€0 0eveH
€/G°0 9S50 6£50 €250 L0SO 16V0 SZF0 09¥'0 Syy'0 0Sy'0 Sky'0 LOY'0 680 98€0 2LE0 glegek
€850 9950 6750 2850 9150 66V'0 ¥8Y'0 89¥'0 €SF'0 LEY0 22F0 800 96€0 €650 6.£0 1002}
¥6G°0 9/5°0 6550 2PS0 G250 60G0 26¥'0 900 19v'0 SPP0 OSY'0 SLy'0 €0¥'0 00F'0 9860 L8L° L
G090 /8S50 6950 2SS0 GES0 8LG0 LOSO0 G8Y'0 69v'0 PSFO0 80 €20 LP'0 80V0 €6£0 2LS L
9190 8650 0850 2950 G¥SO 8250 LSO v6P0 80 290 9vv'0 Y0 6LF0 9LP'0 LOVO 8GE' LI
8290 6090 }6S0 €50 GS50 86G0 1250 V0OSO /8y0 LF'O0 SSY0 6S¥0 £L2¥0 ¥2P0 80v0 vrLLE
0v9'0 1290 €090 #850 9950 8YS0 LES0 ¥ISO /60 08y0 +v9¥'0 8yy'0 GEF'0 2E¥0 9Lv0 6260
€690 $€9°0 GL9'0 9650 8/50 6SG0 2SO0 +eS0 L0S0 06v'0 €0 LSY0 Pry0 PO G2b0 GLLO}
1990 /¥9°0 /290 8090 6850 L/G0 €550 GES0 LGS0 0050 €870 990 €S¥'0 0SP0 EE€7°0 LOS 'Ok
0890 0990 0790 1290 2090 €850 ¥950 9¥S0 8250 OIS0 €670 90 29¥0 6570 Zvy0 L8201
G690 ¥/90 YS90 ¥E90 ¥L90 GBS0 9/50 8550 6£50 1250 €0S0 9870 2L¥0 6970 2GS0 2L00}
0LL0 6890 8990 8790 8290 8090 6850 0/50 1650 250 YIS0 96¥'0 2870 6470 190 8G8'6
920 ¥0L0 €890 2990 2r90 2290 2090 2850 €950 P¥S0 9250 [0S0 €6¥0 6870 2Lv0 vv9'6
Zv.'0 02L0 6690 L/90 9590 9690 SL90 9650 9/6°0 LSS0 8650 6160 P0SO LOSO 28%°0 621'6
0920 1£L0 GLLO €690 2/90 0S90 090 6090 6850 0/50 0SS0 LEG0 9150 2LS0 v6v0 Gl26
8//°0 SSL'0 280 60L0 /890 9990 S¥90 290 €090 €850 €950 ¥rYS0 8250 P2S0 S0S0 100'6
%IV %Sy %by  %EY  %eh  %by %0V  %BE  %8BE  %LE  %IE  %SE %I VE  %PVE  %EE A/ ND

BWIN[OA

oyoads

00¢
06}
08l
0L}
091
051
ol
ocl
ocl
Ot
001}
06
08
0L
09
0S8
ov
0¢€
0¢
ol
0

(0] Ey
0c—
0e-
ov—

(4o)
‘dwa|

(100} 219799} 21GNd) LSOl HO4 SHOLOVAS OZ_DOO._HW




Distributed by SIRINA
An authorized ANSUL

SECTION V
UL EX-4510
REV. 6

Page 5-11

11-1-00

Distributor

Flooding Factor Chart

L2270
6820
1080
¥18°0
/280
8180
G680
6980
¥88°0
0060
9160
€€6°0
0560
8960
9860
900°}
9¢0’}
yA{VN
690°}
160°1
SHEL
ovi'}
QL'
€61}
lec't

9620
8920
0820
¢6.0
G080
9640
ce80
980
1980
9180
1680
8060
260
60
0960
6,60
8660
6LO°t
oro't
co0’t
G80’}
601’
vEL'L
911
88l

9€.0
YAZAV
6520
LLL°0
€820
G220
0180
€280
€80
¢s8'0
/980
€880
0060
9160
€60
¢S6'0
1260
166°0
clo’l
€e0’t
960’1
6201
YOL'L
ocl’1
9G1H'L

9120
£el0
6€.°0
0S40
9.0
5270
8820
1080
G180
6280
80
6580
G/8°0
2680
6060
1260
S6°0
G960
G860
900'}
Lc0’}
0s0'}
|ZAN
660°}
Sel't

2690
2040
6120
0€20
evl0
€€L0
990
6420
€640
£08°0
1280
9€8°0
2s8'0
8980
7880
¢06°0
0260
8660
8560
8160
000't
cco't
S0’}
690°
S60°}

8290
8890
6690
0120
¢cl0
€120
L0
8620
LLL°0
G820
660
€180
6¢8°0
y¥8°0
0980
/80
G680
€160
€60
¢S6'0
€260
¥66°0
L10'}
ovo' 1
GO0

6590
0490
0890
1690
0.0
7690
Gel0
8€L°0
0520
9.0
L1220
1640
9080
1280
€80
€680
0480
8880
060
9¢6°0
9160
/9670
6860
clo’t
9e0’t

90
1S90
199°0
¢l90
€890
G290
S0L°0
L1120
0€20
€rL0
960
0420
¥8L°0
6620
180
0€8°0
Lv80
980
2880
1060
0c60
60
2960
¥86°0
800°}

7290
€€9°0
€90
€590
7990
9690
9890
8690
0120
¢cl0
GEL0
8v.°0
9.0
L1220
6.0
2080
€280
0180
85680
9/80
G680
G160
9€6°0
/S6°0
0860

9090
9190
G290
GE9°0
990
8€9°0
/2990
8290
0690
040
G120
82,0
WL 0
G620
0420
G820
0080
180
€80
2s8'0
0480
6880
0L6'0
L€6°0
€560

0650
6690
8090
8190
8290
0¢9°0
81790
6590
1290
€890
G690
2040
lel0
v€L0
8v.°0
€920
8.0
6.0
L8O
8¢80
980
G980
7880
G060
9¢6°0

€290
2840
1650
0090
0190
¢090
0€9°0
790
2¢s9'0
€990
G290
8890
0020
€120
£2/L0
L0
9620
clLl0
8820
G080
¢c80
0¥80
6580
6480
006°0

/SS°0
G990
v.G°0
€850
€650
G8G°0
cl90
€290
€€9°0
S79°0
9590
8990
0890
€690
2040
0220
S€L°0
0S40
G920
¢80
6620
9180
GE8°0
580
G280

750
6v5°0
8540
2990
990
8940
G690
S09°0
G190
9¢9°0
890
6790
1990
€290
9890
00420
V1.0
820
14ZA0
6520
92,0
€60
L80
0€8°0
0S80

Gca'0 0190 12484
€e9'0 8190 oceel
evs’0 9290 SLLEl
0590 €90 10S°€L
65990 €v90 JA A
¢g9'0 §€90 AR
8G90 1990 8G8¢l
8860 0490 124°%4’
8650 0890 ocrcl
8090 0690 Glecl
6190 1090 100°Cl
0€9'0 ¢190 yATAN
cv9'0 €290 AN
75990 G€9°0 8GEII
2990 /Lv9°0 12431
0890 0990 6c6°0}
€690 €290 ] A
£0L°0 /890 10S°01
¢cl’0 1040 /8¢0}
8620 9120 ¢L00}

¥SL'0 ¢€L0 8586
0420 8¥.°0 ¥¥9'6
880 SG9/°0 6216
908'0 €810 G1c'6
G¢8'0 1080 1006

%29

%19

%09

%69

%89

%LS

%99

%S9

%¥S

%ES

%CS

%S

%08

%61

%8y %Ly A4 D
aWIN[OA
oyoads

00¢
061
081
0L}
091
oSt
orl
ocl
0cl
Okt
001

(o)
‘dwa)

(1004 21gN988} 21QN2) L HSHD] HO4 SHOLIVH HNIAOO14
A




INERGEN AGENT ATMOSPHERIC CORRECTION FACTORS

(NFPA 2001)

Equivalent Altitude
—3,000ft. ( 914 m
—2,000 ft. ( 609 m
-1 OOO ft 305 m

000 m

305 m

1 OOOft

)

( )

( )

ft. ( )

( )

2,000 ft. ( 609 m)
*3,000 ft. ( 914 m)
4,000 ft. (1220 m)
5,000 ft. (1524 m)
6,000 ft. (1829 m)
( )

( )

( )

( )

7,000 ft. (2133 m
8,000 ft. (2438 m
9,000 ft. (2743 m
10,000 ft. (3048 m

> *NOTE: On systems between +3000 ft. (914 m) and —3000 ft. (914 m), using the Atmospheric Correction Factor is optional.

Enclosure Pressure

16.25 psia (84.0 cm Hg
15.71 psia (81.2 cm Hg
15.23 psia (78.7 cm Hg
14.71 psia (76.0 cm Hg
14.18 psia (73.3 cm Hg

)
( )
( )
( )
( )
13.64 psia (70.5 cm Hg)
13.12 psia (67.8 cm Hg)
12.58 psia (65.0 cm Hg)
12.04 psia (62.2 cm Hg)
11.53 psia (59.6 cm Hg)
( )
( )
( )
( )

11.03 psia (57.0 cm Hg
10.64 psia (55.0 cm Hg
10.22 psia (52.8 cm Hg

9.77 psia (50.5 cm Hg

Distributed by SIRINA
An authorized ANSUL

Distributor

UL EX-4510

Atmospheric
Correction Factor
1.11

1.07

1.04

1.00

0.96

0.93
0.89
0.86
0.82
0.78

0.75
0.72
0.69
0.66

SECTION V

5-1-98 Page 5-12
REV. 6

Atmospheric Corrections Factors Chart
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Discharge Time Chart (For Class A Fires)

INERGEN SYSTEM DISCHARGE TIME CHART

Yo Time Yo Time
Concentration (Seconds) Concentration (Seconds)
34.2 40 48.5 142
34.5 43 49.0 145
35.0 48 495 148
35.5 55 50.0 151
36.0 61 50.5 154
36.5 64 51.0 157
37.0 67 51.5 160
37.5 70 52.0 160
38.0 74 52.5 160
38.5 77 53.0 160
39.0 80 53.5 160
39.5 83 54.0 160
40.0 87 54.5 160
40.5 90 55.0 160
41.0 94 55.5 160
415 97 56.0 160
42.0 100 56.5 160
425 104 57.0 160
43.0 108 57.5 160
43.5 111 58.0 160
44.0 114 58.5 160
445 118 59.0 160
45.0 121 59.5 160
45.5 124 60.0 160
46.0 127 60.5 160
46.5 130 61.0 160
47.0 133 61.5 160
47.5 136 62.0 160
48.0 139

NOTE #1: Utilization of these discharge times is necessary to achieve 95% of the minimum design concentration within
> one minute (34.2%). Discharge time must not exceed 160 seconds (UL) or 120 seconds (FM).

NOTE #2 : Discharge times less than or equal to those shown on this chart are acceptable.

NOTE #3 : For initial design concentrations other than 34.2%, the 90% discharge time to be inputted into the flow program
is 40 seconds.
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Pipe Size Estimation Chart

> MANIFOLD PIPE SIZE

Pipe Schedule 80 Schedule 160
Size Maximum Flow Rate Maximum Flow Rate
in. cu. ft./min. cu. ft./min.
1/2 438 307

3/4 891 570

1 1607 1108

11/4 3118 2500

11/2 4484 3461

2 7988 5843

21/2 11967 9806

3 19367 15708

4 36498 28724

DOWNSTREAM PIPE SIZE

Short Run Long Run
Pipe (Approx. 20 Ft.) (Approx. 100 Ft.)
Size Maximum Flow Rate Maximum Flow Rate
in. cu. ft./min. cu. ft./min.
1/4 185 40
3/8 348 60
1/2 591 100
3/4 1136 200
1 1985 340
11/4 3712 630
11/2 5260 890
2 9217 1550
21/2 13712 2300
3 22269 3720
4 40920 6830
5 68123 11360
6 103486 17260
»8 194922 32500

Distributed by SIRINA
An authorized ANSUL
Distributor
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Maximum Pipe Pressure Chart

Threaded and welded steel pipe, acceptable for use with INERGEN agent systems, has the following acceptable pressure
capability based on:

» NOTE: In the following Maximum Pipe Pressure Charts, all pipe sizes with pressure ratings in the shaded area comply with
> the minimum allowable pressure for piping upstream of the pressure reducer.

Schedule 40 Threaded Pipe — Maximum Pressure (psi)

Grade Grade Grade Grade Grade

A-106C* A-53B, A-106B A-53B A-53A, A-106A A-53A

Diameter (Seamless) (Seamless) (ERW) (Seamless) (ERW)

in. SE 21000 SE 18000 SE 15360 SE 14400 12240
»0.25 3422 2933 2503 2347 1995
0.38 2924 2507 2139 2005 1705
0.5 2593 2222 1896 1778 1511
»0.75 2234 1915 1634 1532 1302
1.0 2026 1736 1482 1390 1181
1.25 1782 1528 1304 1222 1038
1.50 1667 1429 1220 1144 972
2.0 1494 1280 1093 1025 871
25 1505 1290 1100 1032 877
3.0 1392 1193 1018 954 811
4.0 1278 1096 935 876 745
5.0 1193 1022 872 818 695
6.0 1141 978 834 782 664
8.0 1081 926 790 740 630

* This grade pipe may be difficult and expensive to get. Consult pipe supplier before accepting flow calculation maximum down stream pressure results.
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Maximum Pipe Pressure Chart

PIPE PRESSURE (Continued)
Schedule 80 Threaded Pipe — Maximum Pressure (psi)

Grade Grade Grade Grade Grade

d A-106C* A-53B, A-106B A-53B A-53A, A-106A A-53A

Diameter (Seamless) (Seamless) (ERW) (Seamless) (ERW)

in. SE 21000 SE 18000 SE 15360 SE 14400 12240
F0.25 5833 5000 4267 4000 3400
0.38 5102 4373 3732 3499 2974
0.5 4493 3851 3286 3080 2618
0.75 3874 3320 2833 2657 2258
1.0 3495 2996 2556 2397 2037
1.25 3073 2634 2248 2107 1792
1.5 2883 2472 2110 1978 1681
2.0 2625 2250 1920 1800 1530
2.5 2571 2204 1882 1764 1499
3.0 2400 2057 1756 1645 1399
» 4.0 2212 1896 1618 1517 1289
5.0 2076 1780 1518 1423 1210
6.0 2105 1804 1540 1442 1226
8.0 1948 1669 1424 1336 1135

For welded pipe or roll grooved pipe (fitting restricts pressure capability for roll grooved pipe):
Schedule 40 Welded — Maximum Pressure (psi)

Grade Grade Grade Grade Grade
A-106C* A-53B, A-106B A-53B A-53A, A-106A A-53A
Diameter (Seamless) (Seamless) (ERW) (Seamless) (ERW)
in. SE 21000 SE 18000 SE 15360 SE 14400 12240
» 0.25 6844 5867 5006 4693 3989
0.38 5662 4853 4142 3883 3300
0.5 5450 4672 3986 3737 3176
0.75 4520 3875 3306 3100 2634
1.0 4248 3641 3107 2912 2475
1.25 3542 3036 2591 2429 2064
1.50 3205 2747 2344 2197 1868
2.0 2723 2334 1992 1867 1588
2.5 2965 2542 2168 2033 1728
3.0 2592 2221 1896 1777 1511
»4.0 2212 1896 1618 1516 1289
5.0 1948 1669 1424 1336 1135
6.0 1775 1522 1298 1217 1034
8.0 1568 1344 1147 1075 914
Schedule 80 Welded — Maximum Pressure (psi)
Grade Grade Grade Grade Grade
A-106C* A-53B, A-106B A-53B A-53A, A-106A A-53A
Diameter (Seamless) (Seamless) (ERW) (Seamless) (ERW)
in. SE 21000 SE 18000 SE 15360 SE 14400 12240
» 0.25 9256 7933 6770 6347 5395
0.38 7840 6720 5734 5376 4570
0.5 7350 6300 5376 5040 4284
| 0.75 6160 5280 4506 4224 3590

* This grade pipe may be difficult and expensive to get. Consult pipe supplier before accepting flow calculation maximum down stream pressure results.
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Maximum Pipe Pressure Chart

PIPE PRESSURE (Continued)
Schedule 80 Welded — Maximum Pressure (psi) (Continued)

Diameter

in.
»1.0
1.25
1.5
2.0
25
3.0
4.0
5.0
6.0

8.0
>

Diameter

in.
» 0.5
0.75
1.0
1.25
1.5
2.0
25
3.0
4.0
5.0
6.0
,» 8.0

Diameter

in.
» 0.5
0.75
1.0
1.25
1.5
2.0
2.5
3.0
4.0
5.0
6.0
L 8.0

Grade Grade
A-106C* A-53B, A-106B
(Seamless) (Seamless)
SE 21000 SE 18000
5717 4900
4833 4142
4421 3789
3855 3304
4032 3456
3600 3086
3145 2696
2831 2427
2739 2347
2435 2087
Schedule 160 Threaded Pipe — Maximum Pressure (psi)

Grade Grade

A-106C* A-53B, A-106B

(Seamless) (Seamless)

SE 21000 SE 18000

6500 5571

6440 5520

5749 4928

4554 3904

4664 3998

4828 4138

4017 3443

4044 3466

4023 3448

3964 3397

3918 3358

3925 3364

Schedule 160 Welded Pipe — Maximum Pressure (psi)

Grade Grade

A-106C* A-53B, A-106B

(Seamless) (Seamless)

SE 21000 SE 18000

9350 8014

8720 7474

7985 6844

6325 5422

6212 5324

6066 5199

5478 4696

5244 4495

4956 4248

4719 4045

4552 3902

4412 3782

An authorized ANSUL
Distributor

Grade Grade
A-53B A-53A, A-106A
(ERW) (Seamless)
SE 15360 SE 14400
4182 3920
3535 3314
3234 3032
2820 2644
2949 2765
2633 2469
2301 2157
2071 1941
2003 1878
1781 1670

Grade Grade

A-53B A-53A, A-106A

(ERW) (Seamless)

SE 15360 SE 14400

4754 4457

4710 4416

4205 3942

3331 3123

4312 3198

3531 3310

2938 2755

2958 2773

2942 2758

2899 2718

2866 2687

2871 2691

Grade Grade

A-53B A-53A, A-106A

(ERW) (Seamless)

SE 15360 SE 14400

6839 6411

6378 5979

5840 5475

4627 4337

4543 4259

4437 4159

4007 3757

3836 3596

3625 3398

3451 3236

3329 3121

3227 3025

Distributed by SIRINA

Grade
A-53A
(ERW)
12240
3332
2816
2576
2248
2350
2098
1834
1650
1596
1420

Grade
A-53A
(ERW)
SE 12240

3789
3754
3351
2654
2719
2814
2342
2357
2345
2310
2284
2288

Grade
A-53A
(ERW)
SE 12240

5450
5083
4654
3687
3620
3535
3193
3057
2889
2750
2653
2571

* This grade pipe may be difficult and expensive to get. Consult pipe supplier before accepting flow calculation maximum down stream pressure results.
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Equivalent Lengths Listed in Feet

Pipe Size
1/4 SCH 40
3/8 SCH 40
» 1/2 SCH 40
3/4 SCH 40
1 SCH 40
11/4 SCH 40
11/2 SCH 40
» 2 SCH 40
21/2 SCH 40
3 SCH 40
4 SCH 40
5 SCH 40
6 SCH 40
8 SCH 40

1/2 SCH 80
» 3/4 SCH 80
1 SCH 80
11/4 SCH 80
11/2 SCH 80
2 SCH 80
21/2 SCH 80
»3 SCH 80
4 SCH 80
5 SCH 80
6 SCH 80
8 SCH 80

1/2160T
3/4 160T
1160T
11/4160T
11/2160T
2160T
21/2160T
3160T
4160T
5160T

6 160T

8 160T

Distributor

Pipe ID
(Inches)
0.364
0.493
0.622
0.824
1.049
1.38
1.61
2.067
2.469
3.068
4.026
5.047
6.065
7.981

0.546
0.742
0.957
1.278
1.5

1.939
2.323
2.9

3.826
4.813
5.761
7.625

0.466
0.612
0.815
1.16

1.338
1.687
2.125
2.624
3.438
4.313
5.187
6.813

Standard

90° Elbow*

0.9
1.2
1.6
2.1
2.6
3.5
4.0
5.2
6.2
7.7
10.1
12.6
15.2
20.0

1.4
1.9
2.4
3.2
3.8
4.8
5.8
7.3
9.6
12.0
14.4
19.1

1.2
1.5
2.0
2.9
3.3
4.2
5.3
6.6
8.6
10.8
13.0
17.0

NOTE: Reference Crane Flow of Fluids, 1957, Page A-30

>

Standard
Tee
Through
Run

0.6

0.8

1.0

14

1.7

2.3

2.7

3.4

41

5.1

6.7

8.4
10.1
13.3

0.9
1.2
1.6
2.1
2.5
3.2
3.9
4.8
6.4
8.0
9.6
12.7

0.8
1.0
1.4
1.9
22
2.8
3.5
4.4
5.7
7.2
8.6
11.4

* Equivalent length for 45° elbow is equal to 1/2 the equivalent length stated for 90° elbow.

** 2in. flanged selector valve equivalent length is 21.9 ft.
» *** 2in. flanged selector valve equivalent length is 17.0 ft.

Standard
Tee Side
Branch
1.8
2.5
3.1
41
5.2
6.9
8.1
10.3
12.3
15.3
20.1
25.2
30.3
39.9

2.7
3.7
4.8
6.4
7.5
9.7
11.6
14.5
19.1
241
28.8
38.1

2.3
3.1
4.1
5.8
6.7
8.4
10.6
13.1
17.2
21.6
25.9
34.1

UL EX-4510

SECTION V
11-1-00 Page 5-18
REV. 2

Equivalent Length Chart

Union/

Coupling
0.2
0.2
0.3
0.3
0.4
0.6
0.7
0.9
1.0
1.3
1.7
2.1
25
3.3

0.2
0.3
04
0.5
0.6
0.8
1.0
1.2
1.6
2.0
24
3.2

0.2
0.3
0.3
0.5
0.6
0.7
0.9
1.1
1.4
1.8
2.2
2.8

Check
Valves

24
42

Selector
Valves

3.6
10.5
15.0
22.0
315
92.0**
58.0

102.0
142.0
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Nozzle/Pressure Reduce Range Chart

List based on actual drill sizes and min/max allowable vs. ability to machine

Designer Program (Unbalanced)

Nozzle Range Manifold Orifice
Schedule 80 Schedule 40 Schedule 160 Schedule 80
UL FM UL FM UL FM  UL&FM| UL FM UL&FM

Size Min  Max |Mn Max |Mn Max |Mn Max |Mn Mn Max |Mn Mn Max

0.25  Not allowed Not allowed 0.042 0.250 | 0.055 0.218 | —— -— -— -— -— -—

0.375 Not allowed Not allowed 0.062 0.343 | 0.076 0.296 | —— -— -— -— -— -—

0.5 0.063 0.375| 0.082 0.328 | 0.073 0.375| 0.093 0.368 | 0.062 0.070 0.250 | 0.073 0.082 0.296
0.75 0.086 0.515| 0.111 0.437 | 0.096 0.562 | 0.120 0.484 | 0.081 0.093 0.332 | 0.096 0.111 0.406
1 0.110 0.656 | 0.144 0.562 | 0.125 0.718 | 0.157 0.625 | 0.106 0.125 0.437 | 0.125 0.144 0.515
1.25 0.147 0.890 | 0.193 0.765 | 0.159 0.953 | 0.209 0.828 | 0.152 0.177 0.625 | 0.166 0.193 0.703
1.5 0.173 1.046 | 0.228 0.890 | 0.185 1.125| 0.242 0.953 | 0.177 0.201 0.734 | 0.196 0.228 0.812

2 0.228 1.343 | 0295 1.156 | 0.238 1.437 | 0.312 1.234 | 0.221 0.257 0.921 | 0.257 0.295 1.000
25 0272 1626 0.348 1.390 | 0.290 1.728 | 0.375 1.468 | 0.277 0.323 1.156 | 0.302 0.348 1.265
3 0.339 2030 | 0437 1.740 | 0.358 2.148 | 0.468 1.841 | 0.343 0.397 1.437 | 0.377 0437 1.595
4 ——  —— |-—— = |-= = |-= -—— |o0453 —-  1891*|0500 --  2.104*

INERGEN Designer — Balanced
Nozzle Range Manifold Orifice
UL & FM UL & FM
Schedule 80 | Schedule 40 | Schedule 160 | Schedule 80
Size  Min Max | Min Max | Min Max | Min Max

0.25  Not allowed 0.040 0.250 | —- -— -—— -
0.375 Not allowed 0.040 0.375 | —- -— -—— - Distributed by SIRI"A

0.5 0.040 0.375| 0.046 0.375| 0.040 0.368 | 0.040 0.375 An authorized ANSUL
0.75 0.052 0.562 | 0.059 0.562 | 0.043 0.484 | 0.052 0.562 Distributor

1 0.067 0.718 | 0.073 0.718 | 0.059 0.640 | 0.067 0.718

1.25 0.089 1.000 | 0.098 1.000 | 0.081 0.921 | 0.089 1.000

1.5 0.106 1.187 | 0.113 1.250 | 0.096 1.062 | 0.106 1.187

2 0.136 1.551 | 0.147 1.625 | 0.120 1.343 | 0.136 1.551
2.5 0.166 1.858 | 0.173 1.750 | 0.149 1.700 | 0.166 1.858
3 0.203 2320 | 0.218 2.250 | 0.185 2.101 | 0.203 2.320

4 -— -— -— -— 0.242* 2.750*| 0.272* 3.061*

* UL/ULC Listed Only.
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Installation

All installations are to be performed in accordance with the
parameters of this manual and all appropriate codes and
standards from the local, state, and federal authority having
jurisdiction.

Before the INERGENe® system is installed, the qualified
installer should develop installation drawings in order to
locate the equipment, to determine an actuation and distrib-
ution piping routing, and to develop a bill of material.

For successful system performance, the INERGEN system
components must be located within their approved temper-
ature ranges. The ambient temperature range is 32 °F to
130 °F (0 °C to 54 °C). All AUTOPULSE® Control Systems
are designed for indoor applications and for temperature
ranges between 32 °F to 120 °F (0 °C to 49 °C).

Bracketing Without Uprights — Single Cylinder
Clamp Installation — INERGEN Cylinder Assembly

Cylinder Size Dimension A Dimension B
cu.ft. (cu.m in. (cm) in. (cm)
200  (5.7) 12 (31) 26 (66)
250  (7.1) 12 (31) 29 (74)
350 (9.9) 12 (31) 31 (79)
»425  (12.0) 14 (36) 38 (97)
» 435 (12.3) 14 (36) 38 (97)

|l«——D —»
MOUNTING HOLES -2 1
HAVING 11/16 IN. DIAMETER\
2IN. X 1IN. X 3/16 IN. —— — .
STEEL CHANNELS

1/2 IN. X 1 1/4 IN. BOLTS AND /

NUTS (BOLT HEADS WELDED
TO CHANNELS)

_ii
2IN. X 3/16 IN.
STEEL STRAPS

MOUNTING COMPONENTS

Cylinder/Bracket Assembly

INERGEN cylinders may be located inside or outside the
protected space, although it is preferable to locate them
outside of the space. They must not be located where they
will be exposed to a fire or explosion in the hazard. When
they are installed within the space they protect, a remote
manual control must be installed to release the system
safely from outside the hazard area.

The cylinders should be installed so that they can be easily
» removed after use for recharging. Cylinders must be
» installed indoors. Do not install the cylinders where they are

exposed to direct sun rays. Cylinders may be installed hori-

zontal if properly bracketed.

See Figures 1 through 4 for detailed mounting height infor-
mation for all cylinder bracketing.

Dimension C Dimension D
in. (cm) in. (cm)
93/4 (25) 123/4 (32)
10172 (27) 13172 (34)
12 (31) 151/8 (38)
12 (31) 151/8 (38)
12716 (32) 159/16 (40)

A

I=

o]

[«

-— 2>

FIGURE 1

001868
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Installation

MOUNTING COMPONENTS (Continued)

Bracketing Without Uprights — Single Row
Bracketing Installation — INERGEN Cylinder Assembly

Cylinder Size Dimension A Dimension B
cu. ft. (cu.m in. (cm) in. (cm)
200 (5.7) 31 (79) 11 (28)
250 (7.1) 34 (86) 111/2 (29)
350 (9.9) 36 (91) 13 (33)
425 (12.0) 411/2 (105) 13 (33)
435 (12.3) 381/2 (98) 137/16 (34.5)
5IN. 12 IN.
(13cm) (31 cm)
@ @ @ @ TT
Bracketing Without Uprights — Double Row
Bracketing Installation — INERGEN Cylinder Assembly
Cylinder Size Dimension A Dimension B
cu. ft. (cu.m in. (cm) in. (cm)
200 (5.7) 31 (79) 21 (53)
250 (7.1) 34 (86) 2212  (57)
350 (9.9) 36 (91) 26 (66)
> 425 (12.0) 411/2 (105) 26 (66)
435 (12.3) 381/2 (98) 267/8 (68)
5IN. 12 IN.
(13 cm)

(31 cm)
E—— ’—— —>
Ll LLLLL Z

L

5

0l®]
Qo

|

B

L

An authorized ANSUL
Distributor
i n 5
_ah, ah 2h 2h
/ N/ A4 N/ N\
{ Y 7 T Y 7 \
I | ] |1 | |
I [ ] [ [ |
! [ || [ |
| | | |
| Ly I I '
| . L [ '
h | | . [ |
[ -3 71 1 (5] 1]
T T T 1 T A
| I I || |
| I I I |
| | I [ |
| I I [ |
o
[ A
| | | [ |
| I I Il |
| I I ‘l |
| I I o |
o
| |
Lol e L ey
FIGURE 2
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! 1 |
[ I |
I I |
| Lt |
qi It |
{ |
3 :ﬁ :lmﬁ ‘
o
! || |
[ t |
| I |
| H |
| || | A
| L |
| L |
| L
| Iy |
| | |
| P! |
] Ll 72 B

FIGURE 3
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MOUNTING COMPONENTS (Continued)
Bracketing With Uprights — Back To Back

Bracketing Installation — INERGEN Cylinder Assembly I
Cylinder Size Dimension A Dimension B Dimension C
cu.ft. (cu.m) in. (cm) in. (cm) in. (cm)
200 (5.7) 31 (79) 25 (64) 80 (203)
250 (7.1) 34 (86) 26 (66) 80 (203) ? E
350 (9.9) 36 (91) 29 (74) 80 (203) - 5\ RN
»425  (12.0) 411/2 (105) 29 (74) 85 (216) | I }
435 (12.3) 381/2 (98) 30 (76) 80 (203) : : ! :
| |
o ¢
. 12IN. EZCG —
(71 g)/il%’;‘ (31 cm) \ | | |
- <~ ] I | I
c . | [ ! |
i | o I
+ + | | ! l
@ @Q QQ | | [ !
I Mo | A
[C J s [ IRL ]
F | | | |
[
‘9ol eloe A0
: ; ] | / \ |y
FIGURE 4a
» Bracketing With Uprights — Double Row Back To Back
Bracketing Installation — INERGEN Cylinder Assembly
Cylinder Size Dimension A Dimension B Dimension C
cu. ft. (cu.m) in. (cm) in. (cm) in. (cm)
200 (5.7) 31 (79) 45 (114) 80 (203) 3 | —
250 (7.1) 34 (86) 48 (122) 80 (203)
350 (9.9) 36 (91) 55 (140) 80 (203)
425  (12.0) 411/2 (105) 55 (140) 85 (216)
435 (12.3) 381/2 (98) 56 3/4  (144) 80 (203)
—— == =T 1A || A 8
WA W . 5 N B N

L NAZA N Z NTAZ N RN VRN ||

NN NN gyn\g i
7N /‘f\uﬁ\

o

) ()

—_—————

1=

- |

T I

712N,
121N,
(31 cm) (19.cm)

> FIGURE 4b
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Installation

MOUNTING COMPONENTS (Continued)

1. Mount each INERGEN cylinder by completing the fol-
lowing:

Do not remove the safety shipping caps at this
time. They are provided to prevent accidental actu-
ation and discharge during shipping and handling.
If valve assembly is accidentally operated, velocity
of unrestricted escaping gas is forceful enough to
cause injury, especially about the face and head.

a. Assemble bracket components. See Parts List,
F-9359, F-9360, and F-9361, located in the Appen-
dix Section, for details of cylinder bracketing and
component assembly.

b. If a reserve system is being installed, mount the
reserve cylinder(s) directly next to the main system
cylinder(s).

A CAUTION

Proper fasteners must be used when mounting
cylinder bracketing to wall or support. Failure to
properly mount could cause cylinder movement
upon discharge.

c. Securely mount bracketing to rigid wall or support.
d. Fasten cylinder(s) securely in bracketing.

Releasing Devices

Different types of Releasing/Detection systems are avail-
able with the INERGEN system:

— ANSUL AUTOMAN® II-C release using thermal detec-
tors with pneumatic actuation.

— AUTOPULSE Control System using electric detection
with electric actuation.

— AUTOPULSE Control System with electric detection
utilizing an ANSUL AUTOMAN II-C release for pneu-
matic actuation.

For detailed information on detection systems, refer to the
following:

Ansul Detection and Control Application Manual
NFPA 72—National Fire Alarm Code
NFPA 70—National Electrical Code

Distributed by SIRINA
An authorized ANSUL

Distributor

INSTALLING ACTUATION PIPING

Before installing any actuation piping, the piping design
must be determined. This will confirm that the lengths of
actuation piping does not exceed the maximum allowable.

General Piping Requirements

1. Use only 1/4 in. Schedule 40 black iron, hot-dipped
galvanized, chrome-plated, or stainless steel
pipe/braided hose and fittings conforming to ASTM
A120, A53, or A106.

2. The maximum length of all 1/4 in. Schedule 40 pipe is
100 ft. (30.5 m).

3. Before assembling the pipe and fittings, make certain
all ends are carefully reamed and blown clear of chips
and scale. Inside of pipe and fittings must be free of oil
and dirt.

4. The piping and fitting connections must be sealed with
pipe tape. When applying pipe tape, start at the sec-
ond male thread and wrap the tape (two turns maxi-
mum) clockwise around the threads, away from the
pipe opening.

NOTICE

Do not allow tape to overlap the pipe
opening, as this could cause possible
blockage of the gas pressure. Thread
sealant or compound must not be used.

5. Cast iron pipe and fittings are not acceptable.

6. Actuation piping must be rigidly supported by UL listed
hangers as described on Page 6-5, or the FMRC
Approval Guide.



INSTALLING ACTUATION PIPING (Continued)
Actuation Piping Installation

1.

Install 1/4 in. Schedule 40 pipe from gas outlet port on
the ANSUL AUTOMAN II-C release to cylinder loca-
tion. Use one of the 1/2 in. (1.3 cm) knockouts provid-
ed in the top, bottom, or side of the enclosure to exit
the piping.

If pneumatic operated accessories are required to be
operated from the actuation pressure, branch off the
1/4 in. actuation piping and run to each accessory.

Install 1/4 in. tee in the actuation piping approximately
24 in. (61 cm) before first INERGEN cylinder and
install vent plug, Part No. 42175. See Figure 5.

Install actuation hose, Part Nos. 31809, 32335, or
32336 (depending on length required) between actua-
tion piping and either pneumatic actuator or INERGEN
valve. A 1/4 in. male connector, Part No. 32338, is
required on each end of the actuation hose. See
Figure 5.

A 1/4 in. check valve, Part No. 825627, must be
installed between the 1/4 in. vent plug and the
INERGEN cylinder as shown in Figure 5.

PRESSURE TRIP,
PART NO. 805156

PRESSURE
&~ SWITCH (SEE
COMPONENT
SECTION)

1/4 IN.
VENT PLUG,
PART NO.

VALVE
4217
842175 &‘Q PART NO.
ﬂ | / 825627
i \ {B STRAIGHT
ADAPTOR —
APPROX. <« PART NO.

24 IN. 832338 (OR

(61.cm) ELBOW
STAINLESS BRAIDED HOSE PART NO.
PART NO. 831809 — 16 IN. (40.6 cm) 831810)

CHECK

PART NO. 832335 — 20 IN. (50.8 cm)
\]J PART NO. 832336 — 24 IN. (60.9 cm)

ACTUATION
ADAPTOR,
PART NO.
873236

FIGURE 5

004434
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Installation
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INSTALLING DISTRIBUTION PIPING

Hanger Applications

Install the pipe hangers in accordance with good piping
practice as well as the following:

1. The maximum spacing between hangers must not
exceed those listed below.

Maximum Spacing

Pipe Size Between Hangers
in. NPT ft. (m)

1/4 4 (1.2)
1/2 6 (1.8)
3/4 8 (2.4)
1 12 (3.7)
11/4 12 (3.7)
1 1/2 and larger 15 (4.6)

2. Ahanger should be installed between fittings when the
fittings are more than 2 ft. (.6 m) apart.

3. A hanger should be installed at a maximum of 1 ft.
(-3 m) from the nozzle. It must be located to keep noz-
zle from moving vertically.

4. The hangers must be UL listed or FMRC approved
and rigidly supported. The Hanger Application Table
and Figure 6 list some typical hangers used for differ-
ent mounting surfaces.

NO. 1 NO. 2

NO. 9

NO. 10

Distributed by SIRINA
An authorized ANSUL

Distributor

Hanger Application Table

Hanger

Type Application

No. 1 For attaching to wood beams

No. 2 On level ceilings of sufficient thickness to
permit proper fastening

No. 3 For 2 in. and smaller pipe under sloping
ceilings and roofs

No. 4 For special cases where punching is more
economical than using clamps

No. 5 For sheathed ceilings of wood construction
with sufficient thickness

No. 6 For most cases except where plastering is
done after installation

No. 7 For attaching to concrete beams

No. 8 For attaching to lower flange of beam or truss

No. 9 To keep piping closer to beam than is possible
with clamp and ring

No. 10 Suitable for 3/4 to 2 in. pipe where necessary
to hang pipe at a distance from wall

No. 11 For attaching to channel iron

No. 12 For attaching to bottom of steel beams

NO. 5 NO.7

NO. 12

FIGURE 6

001875
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INSTALLING DISTRIBUTION PIPING (Continued)

General Piping Requirements
NOTE: Actual grades and sizes will depend on maximum

downstream pressure from the flow calculation.

1. All threaded pipe beyond the pressure reducer, or

selector valve, if applicable, to be black iron or galva-
nized of the following pipe size and grade combina-
tions.

ASTM A-106,
Seamless, Grade C

ASTM A-106/A-53
Seamless, Grade B

ASTM A-106/A-53
Seamless, Grade A

ASTM A-53 ERW, Grade B Sch. 40-through 3 in.

ASTM A-53 ERW, Grade A Sch. 40-through 1.25 in.
. All threaded pipe used to construct the manifold,
including pipe before the pressure reducer, to be black

iron or galvanized of the following pipe size and grade
combinations.

ASTM A-106
Seamless, Grade C

ASTM A-106/A-53
Seamless, Grade B

ASTM A-106/A-53
Seamless, Grade A

ASTM A-53 ERW, Grade B
ASTM A-53 ERW, Grade A

ASTM A-106
Seamless, Grade C

ASTM A-106/A-53
Seamless, Grade B

ASTM A-106/A-53
Seamless, Grade A

ASTM A-53 ERW, Grade B Sch. 160-through 8 in.
ASTM A-53 ERW, Grade A Sch. 160-through 8 in.

. All fittings beyond the pressure reducer to be 300 Ib.
ANSI B-16.3 black malleable iron or galvanized
threaded fittings through 3 in. size. Forged steel fit-
tings to be used for larger sizes. All flanged joints to be
Class 600 Ib. (Class 300 malleable iron unions or
street elbows shall not be used.)

Sch. 40-through 8 in.
Sch. 40-through 5 in.

Sch. 40-through 2.5 in.

Sch. 80-through 4.0 in.
Sch. 80-through 2.5 in.
Sch. 80-through 1.0 in.

Sch. 80-through 1.25 in.
Sch. 80-through .75 in.
Sch. 160-through 8 in.

Sch. 160-through 8 in.

Sch. 160-through 8 in.

. All fittings used to construct the manifold, including fit-
tings before the pressure reducer, to be black iron or
galvanized 2000 or 3000 psi ANSI B-16.11.

SECTION VI

UL EX-4510 6-1-02 Page 6-6
REV. 8
Installation

A120 pipe SHALL NOT BE USED.

6. Cylinder and piping to be securely bracketed — espe-

cially at the fittings and nozzles.

7. Ream, clean, and blow out all pipe before installing.

8. All dead end pipe lines to be provided with a capped

10.

1.

12.

13.

14.

15.

16.

nipple, 2 in. long. See Figure 7.

‘@
</

I

FIGURE 7
All pipe lengths are measured center to center of fit-
tings.

All distribution pipe and fittings must be assembled
using either pipe tape or pipe dope. Do not add to the
first two threads nearest the end of the pipe.

Install pressure reducer/union in the piping with the
orifice identification tab on the pressure inlet side of
the system. The 1 1/4in., 1 1/2 in., and 2 in. pressure
reducer/union must be installed per the direction of the
flow arrow stamped on the body.

Critical length from pressure reducer to first tee must
be a minimum of 10 nominal pipe diameter.

Refer to “Pipe Pressure Rating Chart,” Pages 5-15 —
5-17, in Design section for selection of the correct
pressure rated pipe.

Size reductions can be accomplished with the use of
reducing bushings, reducing couplings, reducing tees,
or reducing elbows.

Bushing up (increasing pipe size) in the downstream
piping is acceptable immediately after the pressure
reducer only. Increase in size can be no greater than
two nominal pipe sizes. Only the use of a close nipple
and reducing coupling or a swaged nipple can be
used.

Pressure reducer must be the same size as the
system manifold outlet pipe size.
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Installation

INSTALLING DISTRIBUTION PIPING (Continued)

General Piping Requirements (Continued)

17. Nozzles to be located at the top of the hazard area, 21. On installations requiring Ansul flanged components,
aimed downward. the flange gasket material must be 304 stainless steel
18. Make certain the 1.D. of all 1/4 in. piping used in the Flextite Super Style CG 304.
agent distribution system is within manufacturer’s tol- 22. The following torque specifications are required when
erance. Undersized I.D. of pipe will cause pressure using flanged components:
and agent flow problems. Bolt Dia Torque
19. Maximum amount of pipe and elbows between any 5/8in 89ft. Ibs.  (120.7 Nm)
tee in the manifold is 20 ft. (6.1 m) and 9 — 90° 3/4 in- 107 ﬂ: Ibs: (145:1 Nm)
elbows. See Fig. 7.1. 7/8in. 162 ft. bs.  (219.6 Nm)
» 20. Total amount of pipe allowed between the manifold 1in. 244 1t. Ibs.  (330.8 Nm)
distribution tee and all pressure reducers is 100 ft. 11/8in. 322 ft. Ibs. (436.6 Nm)
(30.5 m). Also, each run allows a maximum of 9-90° 11/4in. 410 ft. bs.  (555.9 Nm)

> elbows. See Fig. 7-1.

100 FT. MAX.
(30.5m)

g

20 FT. MAX. 20 FT. MAX. 20 FT. MAX. c[ 20 FT. MAX. 20 FT. MAX.

(6.1 m) (6.1 m) (6.1 m)

H——LHf

o
JL 6.1 m) 6.1 m)
P 4- ¢ t#
ﬁ MANIFOLD

! l! DISTRIBUTION TEE

100 FT. (30.5 m) 100 FT. (30.5 m)
MAXIMUM MAXIMUM

J'.f

~.

:
{

002206

20 FT. MAXIMUM
TYP.

7

20 FT. MAXIMUM
sy
002207 r '{‘ {

20 FT. MAX. 002208

FIGURE 7.1
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INSTALLING DISTRIBUTION PIPING (Continued)

Distribution Manifold And Piping

1. Starting with the cylinder manifold, securely mount the
manifold at the appropriate height as shown in Figure
8. Make certain that if accessories piping is to be done
later that the end of the manifold contains a tee
instead of an elbow. The outlet of the tee will later be
reduced down to 1/4 in. for piping to the accessories.

Manifold Height and Spacings

Cylinder Size Dimension A Dimension B Dimension C Dimension D Dimension E
cuft. (cu.m in. (cm) in. (cm) in. (cm) in. (cm) in. (cm)
200 (5.7) 641/2 (164) 65 (165) 12 (31) 12 (31) 12 (31)
250 (7.1) 69172 (177) 70 (178) 12 (31) 12 (31) 12 (31)
350 (9.9) 72 (183) 721/2 (184) 12 (31) 12 (31) 12 (31)
425 (12.0) 83 (211) 8312 (212) 12 (31) 12 (31) 12 (31)
> 435 (12.3) 79 (201) 791/2  (202) 12 (31) 12 (31) 12 (31)

SUPPLY PIPE HEADER

NG SUPPLY PIPE 5 /
1/2 IN. ELBOW \ Y’ FITTING
Y, ) .
INERGEN
VALVE
FLEXIBLE |
DISCHARGE
PART FLEXIBLE
iertee DISCHARGE
427082 A Discr
PART NO.
427082
4
1 ) | ! !
' -
E l«— F —»|a—F —>
1 Cylinder 2 Cylinders 3 Cylinders

FIGURE 8

002209
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INSTALLING DISTRIBUTION PIPING (Continued)

Distribution and Manifold Piping (Continued) + The actuated pilot valve must be located in the
distribution manifold as far from the distribution

2. The maximum number of cylinders that can be back pressure reducer as possible.

pressure actuated from a pilot or set of pilot cylinders

is 40. When more than 40 cylinders are required, up to * When piping the actuation manifold to the pilot
12 additional sets of pilot cylinders (each operating 40 valve(s), use Straight Adaptor, Part No. 832338 (or
cylinders) can be pneumatically actuated from a pilot elbow Part No. 831810), Stainless Braided Hose,
manifold. See Figure 8.1 Part No. 831809, 832335, or 832336, Male Elbow,

. . P Part No. 832334, and Valve Actuation Adaptor, Part
The installation guidelines that must be followed are: No. 873236

+ 1/4 in. Schedule 80 pipe ASTM A-53 ERW or seam-
less grade A or B, or Grades A106 A, B or C and
2000/3000 psi fittings (ANSI B-16.11) must be used
on actuation manifold.

+ Ball and spring must remain in all valves. NOTE:
Valves manufactured before or during March 1995
have a removable ball and spring. Valves manufac-
tured after March 1995 have a captured ball and

+ Maximum length of actuation manifold is 55 ft. spring.
(16.8 m). + Refer to Step No. 25, “Additional Secondary Pilot
* Maximum of 12 pilots valves can be actuated from Cylinder Requirements” in Design Section, for addi-
actuation manifold. tional design information.

Actuation manifold must start from pilot manifold as
far from the distribution pressure reducer as
possible.

<———— MAXIMUM OF 55 FT. (16.8 m) 1/4 IN. PIPING —————

START ACTUATION MANIFOLD
AS FAR FROM PRESSURE
REDUCER AS POSSIBLE

PRESSURE
REDUCER

DISTRIBUTION MANIFOLD \
ACTUATION
MANIFOLD

NOTE: SEE STEP NO. 2

FOR ADDITIONAL
INFORMATION
8
< CHECK VALVE

STRAIGHT ADAPTOR — PART NO. 832338 } D O T N LD ON END
OR ELBOW PART NO. 831810) \ )
( ) OPPOSITE OF PRESSURE REDUCER

]

STAINLESS BRAIDED HOSE
PART NO. 831809 — 16 IN. (40.6 cm)
PART NO. 832335 — 20 IN. (50.8 cm)
E PART NO. 832336 — 24 IN. (60.9 cm) NOTE: WHEN PILOT VALVE IS A CV-98 VALVE,

USE CV-98 ELECTRIC ACTUATOR,

) MALE ELBOW PART NO. 423684.
- g

— PART NO. 832334

VALVE ACTUATION ADAPTOR
— PART NO. 873236

FIGURE 8.1
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INSTALLING DISTRIBUTION PIPING (Continued)

Distribution Manifold And Piping (Continued)
3. Continue piping remainder of the distribution piping,

following piping sketch and computer design complet-

ed in System Design Section. When installing a selec-

tor valve in the piping system, make certain of the fol-

lowing:

+ Selector valve is installed with either a manual actu-
ator or a brass cap on the upper actuator threads.

See Component Sheet, Page 1-3.2 for Part Nos. of
lever actuators and brass cap.

« Make certain valve is installed in the correct flow
direction.

NOTICE

All piping shall be laid out to reduce fric-
tion losses to a reasonable minimum and
care shall be taken to avoid possible
restrictions due to foreign matter or faulty
fabrication.

HEADER VENT

PLUG \

Installation

4. Install discharge nozzles as specified on the computer
design piping output sheet.

5. Install male end of flexible discharge bend, Part No.
427082, into each manifold inlet. Wrench tighten.

6. With cylinders securely mounted in bracket, attach
female end of flexible discharge bend unto cylinder
valve outlet. Wrench tighten.

7. If accessory piping is required, see Installing Acces-
sories, Page 6-12, for detailed piping information.

MAIN/RESERVE SYSTEM

When piping a connected reserve system, the reserve
cylinders must be segregated from the pressure of the
main system. This is accomplished by adding check valves
in the distribution manifold. It is also necessary to install a
header vent plug on each side of the manifold. This is
required because of the addition of the check valves in the
manifold. See Figure 9.

HEADER VENT
PLUG

FIGURE 9

002211
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INSTALLING DETECTION/ACTUATION SYSTEM

AUTOPULSE With Electric Actuator

The AUTOPULSE Control System is an electronic device
incorporating an internal power supply, “on-line” emergency
batteries, and solid-state electronics. The system can incor-
porate either ionization, photoelectric, heat, or flame detec-
tors.

The AUTOPULSE control system offers electric valve actu-
» ation by the use of the Ansul electric actuator, Part No.
» 423684 for CV-98 valve systems.

For detailed installation instructions, refer to the Ansul
Detection and Control Applications Manual.

AUTOPULSE With ANSUL AUTOMAN II-C With
Pneumatic Actuation

In some cases it is advisable to have electric supervised
detection with pneumatic valve actuation. This can be
accomplished by incorporating an AUTOPULSE Control
System for the detection and an ANSUL AUTOMAN 11-C
release for the pneumatic actuation.

1. See the appropriate AUTOPULSE Control System
manual for detailed installation instructions.

2. Once the electrical portion of the detection system is
completed, mount the ANSUL AUTOMAN II-C release
in a convenient location to both the AUTOPULSE
panel and the INERGEN cylinders.

Distributed by SIRINA
An authorized ANSUL

Distributor

3. Complete wiring required between the AUTOPULSE
control panel and the ANSUL AUTOMAN II-C release.
See Figure 10.

THESE SWITCH CONTACTS A
TRANSFER UPON
ACTUATION OF /|
RELEASE /7 |
“ANSUL AUTOMAN” II-C
HIGH m—————— 1 /{
[ A TBy4 //| /|
ACCESSORY 7 /
POWER * g Vo / :
SOURCE s |
22 ] N.C. / )
/| /
Low 1 /| /
USE JUMPER E ¥ D v oy
So |

/

PART NO. 17761 &
(12.5-30 VDC) \\ E : :- NC. ) /

i I
-— Rx @ ~ // |
AUTOPULSE e 2/ |
RELEASE i d 1
CIRCUIT* | |
I + f |
L
* AUXILIARY ALARMING DEVICES, SEE S1 RATINGS

** FUEL SHUT-OFF VALVE, BLOWER MOTOR, DOOR CLOSER,
ETC., SEE S1 RATINGS

** POLARITY SHOWN IN THE ALARM CONDITION

FIGURE 10
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4. See Actuation Piping Requirements listed on Page
6-4.

NOTICE

It is only required to actuate one cylinder
in the total system. The remainder of the
cylinders will be actuated by back-pres-
sure from the actuated cylinder.

See Step. No. 28, “Determine the Pilot Cylinder
Requirements,” in Design Section, for additional
design information.

/I\ CAUTION

Make certain pneumatic actuator is properly reset
before installing on cylinder valve or system will be
actuated.
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INSTALLING ACTUATOR

NOTE: Refer to “Pilot Cylinder Requirements Chart” in the
Appendix Section to determine if additional pilot cylinders
are required in the system.

When installing actuators on the INERGEN valve, different
styles are available depending on the requirements of the
system design.

/i\ CAUTION

Make certain actuator is reset before installing on cylin-
der valve. Failure to do so will cause system actuation.

Pneumatic Actuation For CV-98 Valve

To install pneumatic actuation, complete the following
steps:

1. Remove the 1/8 in. pipe plug from the 1/8 in. actuation
port.

2. Attach adaptor (Part No. 873236), male elbow (Part
No. 832334), and 1/4 in. high pressure hose (depend-
ing on length required, Part No. 31809, 32335 or
32336) to 1/4 in. actuation port. See Figure 11.
Securely tighten.

CHECK VALVE
PART NO. 825627

FROM PRESSURE SOURCE
100 PSI (6.9 BAR) MINIMUM
FROM ANSUL AUTOMAN II-C

OR INERGEN VALVE(S)

@ — 05— é\ MALE ELBOW,
==

PART NO. 832334
CV-98

VALVE ACTUATION
ADAPTOR, PART
NO. 873236

FIGURE 11

003697

3. Connect high pressure actuation piping to outlet port
of ANSUL AUTOMAN II-C.
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Manual

> A lever actuator is available which offers manual actuation

at the cylinder and can be connected to a remote manual
pull station. Manual actuation is accomplished by pulling
the valve hand lever. The lever design contains a forged
mechanical detent which secures the lever in the open
position when actuated.

/\\ CAUTION

Before mounting the lever actuator(s) on the cylinder
valves, make certain the lever actuator is in the “SET”
position. If the lever actuator is not in the “SET” position,
cylinder will discharge when lever actuator is installed.

» See Figure 12 for installation details.

MUST BE IN THE SET
POSITION BEFORE \
INSTALLING

-<-—— SWIVEL NUT

<« CYLINDER
VALVE OR
ELECTRIC ACTUATOR

FIGURE 12

001849

I Part No. 423309 — Manual cable-pull actuator (chain

and pin)

NOTE: Manual actuator for CV-98 valve can be mounted
on top of CV-98 electric actuator.
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INSTALLING ACTUATORS (Continued)

Electric Actuator — CV-98 Valve

A maximum of two CV-98 electric actuators can be installed
on a single AUTOPULSE release circuit.

/\\ CAUTION

Before installing electric actuator to top of CV-98 valve,
make certain piston in bottom of actuator is free to move
up and down. If piston is in the down position, DO NOT
install.

1. Attach actuator to top thread of CV-98 valve. Securely
tighten.

/i CAUTION

Make certain all electric power from the panel to the
actuator has been disconnected. Failure to discon-
nect power may cause system to accidentally dis-
charge.

2. Connect electric circuit for actuator to Control System.
Refer to appropriate AUTOPULSE Manual and CV-98
Electric Actuator Application and Installation Sheet,
Part No. 4260083 for detailed wiring information.

™ Installing the Booster Actuator

1. Make certain the booster actuator is in the set (armed)
position. This can be confirmed by visually checking
the position of the top and bottom pins. When in the
set position, the top pin will be approximately flush
with the top of the actuator. The bottom pin will be
flush with the inside surface of the actuator. If the actu-
ator requires setting, use the arming tooling, Part No.
429847, and follow the instructions listed in "Resetting
the Booster Actuator.”

2. Hand tighten the actuator unto the cylinder valve or
the selector valve.

Installing the HF Actuator

/\\ CAUTION

Make certain all electric power from the panel to the
actuator has been disconnected. Failure to disconnect
power may cause system to accidentally discharge.

1. Make certain the HF actuator is set (armed) position.
When in the set position, the top pin will be flush with
the top of the actuator. If the actuator requires setting,
use the arming too, Part No. 75433, and follow the
instructions listed in "Resetting the HF Actuator".
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2. Hand tighten the HF actuator onto the booster actuator.

3. If all other installations are complete, connect electri-
cal power to the HF actuator.

INSTALLING ACCESSORIES

Manual Pull Station

Depending on the type of actuation being used, there are
different pull stations available. Remote pull stations can be
either mechanical or electric.

MECHANICAL PULL STATION TO ANSUL AUTOMAN
II-C RELEASE - To install a mechanical pull station com-
plete the following steps:

1. Insert ring pin in ANSUL AUTOMAN II-C release. See
Figure 13.

RESET LEVER

RING PIN

P FIGURE 13
2. If necessary, remove cartridge and install safety ship-
ping cap on cartridge.

3. Select a convenient location in the path of exit for
mounting the pull station(s) to the wall. Height and
location of pull station should be determined in accor-
dance with authority having jurisdiction.

The total length of the wire rope used for each manual
pull station within a system must not exceed 125 ft.
(38 m).

The maximum number of pulley elbows that may be
used per system is 18 of Part Nos. 423250 and
415670.

4. If junction box(es) is used, fasten a 4 in. (10 cm) junc-
tion box to wall or in wall where pull station is to be
mounted, with mounting screws positioned so that
when pull station cover is positioned in place, the
printing will appear right side up and readable.
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INSTALLING ACCESSORIES (Continued)
Manual Pull Station (Continued)

ALTERNATE METHOD OF CONNECTION:

a. Thread 3/4 x 1/2 in. reducing coupling to bushing
on back of each cover assembly.

b. Mount pull station cover(s) directly to wall at select-
ed location so that printing is right side up and read-
able.

. Install and secure 1/2 in. conduit, pulley tee (if

required), and pulley elbows from each pull station to
release assembly as necessary. See Figure 14.

W/;'ﬁ/\/

SEE
DETAIL “A”

DETAIL “A”

FIGURE 14
If a pulley tee is used, it must be installed between the
release assembly and first pulley elbow. The ambient
temperature range of the pulley tee is between 32 °F
to 130 °F (0 °C to 54 °C).

. Feed wire rope from each pull station through conduit
and each pulley elbow to cable lever located at
release assembly.

NOTICE

Make certain that wire rope rides on top
and in center of pulley sheave. If the wire
rope has been spliced to accommodate a
longer run, do not allow the spliced ends
to be within 12 in. (30 cm) of any pulley
elbow or conduit adaptor.

. Fasten pull station assembly to each junction box (if
junction box is used).

. Thread wire rope through rear guide hole in manual
trip lever on release. See Figure 14.

. Pull all slack out of wire rope and thread end through
sleeve, Part No. 4596.

>

>

SECTION VI

UL EX-4510 11-1-00 Page 6-12
REV. 8
Installation

10. Loop the wire rope back up around and through top of

11.

sleeve.

Position sleeve approximately 1/2 in. (1.3 cm) and
crimp to secure wire rope. (Use the National
Telephone Supply Company Nicopress Sleeve tool
Stock No. 51-C-887 or equal to properly crimp stop
sleeve.) See Figure 14.

MECHANICAL PULL STATION TO LEVER RELEASE -
To install a mechanical pull station complete the following
steps:

1.

Select a convenient location in the path of exit for
mounting the pull station(s) to the wall. Height and
location of pull station should be determined in accor-
dance with authority having jurisdiction.

The total length of the wire rope used for each manual
pull station within a system must not exceed 125 ft.
(38 m).

The maximum number of pulley elbows that may be
used per system is 10.

Install and secure 1/2 in. conduit, dualftriple junction
box, and pulley elbows from each pull station to
release assembly as necessary.

Feed wire rope from pull station through conduit and
each pulley elbow to cable lever located at release
assembly.

NOTICE

Make certain that wire rope rides on top
and in center of pulley sheave. If the wire
rope has been spliced to accommodate a
longer run, do not allow the spliced ends
to be within 12 in. (30 cm) of any pulley
elbow or conduit adaptor.

Fasten pull station assembly to each junction box (if
junction box is used).

/\\ CAUTION

Wire or pin the actuator lever in the “SET” position
before connecting the cable to the lever. Failure to
comply could result in accidental agent discharge.

Wire or pin the actuator lever in the “SET” position to
prevent accidental discharge when installing the
cable. See Figure 15.

Feed cable through hole in actuator lever and fasten
with cable clamp. See Figure 15.
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INSTALLING ACCESSORIES (Continued)
Manual Pull Station (Continued)

7. When installing, make certain there is at least 7 in.
(17.8 cm) of free cable between the cable clamp and
the flared end fitting for proper operation of lever. See
Figure 15.

PULL CABLE
CABLE CLAMP

CORNER
PULLEY
TEMPORARILY
PIN OR WIRE
LEVER IN “SET’
POSITION WHILE [
INSTALLING
FLARED
CABLE END FITTING
FIGURE 15

002220

8. Remove wire or pin that was used to hold the lever in
place during cable installation. NOTE: Failure to com-
plete this step will cause system to not actuate when
pull station is used.

ELECTRIC PULL STATION TO AUTOPULSE CONTROL
PANEL - The electric pull station must be mounted in an
area where it will not be exposed to physical abuse or a
corrosive environment. The pull station should be mounted
no higher than 60 in. (153 cm) from the floor, or what the
authority having jurisdiction requires. See ANSUL
AUTOPULSE Installation, Operation, and Maintenance
Manuals, Part Nos. 74255, 77498, 77513, or 69970 for
detailed wiring instructions.

Alarms

Several types of alarms are available for use with the
INERGEN system. Some require 24 VDC power and oth-
ers require 120 VAC. Make certain that the alarm chosen is
compatible with the detection system control panel used.

24 VDC ALARMS - All alarms used with the ANSUL
AUTOPULSE Control system require 24 VDC power. See
the Component Index in the appropriate ANSUL
AUTOPULSE installation, operation, and maintenance
manual for description of available alarms.
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120 VAC ALARMS - This type of alarm bell can only be uti-
lized with an Ansul AUTOMAN II-C release. It can not be
used on an ANSUL AUTOPULSE Control system.

To properly install the 120 VAC alarm, complete the follow-
ing:

NOTICE

All wiring installations must comply with
local, state, and federal codes and must
be completed by a licensed electrician.

1. Install the alarm by first selecting a mounting location
and installing a 4 in. octagon or 4 in. square junction
box.

2. Run 1/2 in. conduit from the releasing device to the
junction box.

3. Feed lead-in wires from release and power supply
junction box.

4. Refer to appropriate wiring diagrams and connect
wires in release junction box.

5. Disassemble alarm by removing bolt from face of bell
housing.

6. Connect lead-in wires to leads from rear of alarm
plunger mechanism.

7. Secure alarm plunger mechanism mounting plate to
junction box.

8. Reassemble housing to alarm mechanism.

Pressure Trip

Pressure trips are used to actuate spring loaded or weight-
ed mechanisms generally used to close doors or windows.
The pressure trip should be securely mounted in the appro-
priate location and piped with 1/4 in. actuation piping back
to the release device.

Pressure trips can be piped off the INERGEN SYSTEM

discharge piping, down stream from the orifice union, which

is the preferred method, or if the system is utilizing an

ANSUL AUTOMAN II-C, the pressure trip can be piped off
*> the actuation line. See Figure 16.



INSTALLING ACCESSORIES (Continued)
Pressure Trip (Continued)

Pressure trips can be piped in series and the last pressure
trip must contain a 1/4 in. plug in the outlet port. See Figure

» 16. Maximum of two pressure trips in a single actuation
line. Operating pressure must be a minimum of 75 psi
(517 kPa) with a maximum load of 70 Ibs. (31.8 kg).
Maximum total length of all 1/4 in. piping must not exceed
100 ft. (30.5 m).

PLUG LAST
PRESSURE TRIP

PART NO.
PRESSURE TRIP /I 805156
INSTALLATION N /
— i
PRESSURE
SWITCH
(SEE
COMPONENT
SECTION)
1/4 IN. VENT
PLUG, PART
NO. 842175
>
FIGURE 16
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Pressure Switch

Pressure switches are used to pneumatically operate elec-
trical circuits which, in turn, will operate alarms, lights, or
turn on or turn off equipment.

Pressure switches can be piped off the INERGEN system

discharge piping, down stream from the orifice union, which

is the preferred method, (or piped off the system manifold),

or if the system is utilizing an ANSUL AUTOMAN II-C, the

pressure switch can be piped off the actuation line. See
> Figure 17.

1. Mount pressure switch(es) in desired location(s) with
appropriate fasteners.

2. Install piping from main actuation line, or from the
INERGEN system distribution piping, to pressure
switch fitting. Piping to be 1/4 in. Schedule 40, black
or galvanized steel pipe, and must not exceed 100 ft.
(30.5m).

Wire each pressure switch to other compatible components
in accordance with manufacturer’s instructions. A QUALI-
FIED ELECTRICIAN should connect all electrical compo-
nents in accordance with the authority having jurisdiction.
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Testing And Placing In Service

To test a remote electric pull station, refer to appropriate 1.
AUTOPULSE® Control System installation, operation, and
maintenance manual.

To test a remote cable pull station to ANSUL AUTOMANe
[I-C release, complete the following steps:

Remove lever actuator(s) from cylinder valve.

NOTICE

After removing actuator(s) from cylinder
valve, securely support actuator(s) in
order for it to operate when pull station is
pulled.

PANEZ e

2. Pull remote cable pull station. Lever actuator should

When testing pull station, make certain cartridge is not move to the tripped position.

installed in ANSUL AUTOMAN II-C release. Failure to

. . . not trip, remov ch pull
remove cartridge will cause system actuation. Make cer- If lever actuator does not trip, remove each pulley

tain shipping cap is installed on cartridge.

4.

5.

To

. With the gas cartridge removed, remove ring pin from

release puncture pin assembly.

. If required, remove glass break rod from pull station by

removing set screw on side of stud and slide glass
break rod out.

. Pull handle on pull station. If the release assembily is

tripped easily, the remote cable pull station is properly
installed.

If the release assembly does not trip easily, remove pul-
ley tee (if provided) and each pulley elbow cover to
make certain wire rope is resting on the pulley sheave.
If this does not correct the problem, there is too much
slack in the cable and it must be retightened.

If retightening or realignment was necessary, retry pull
station. If release assembly operates properly, cut off
any excess wire rope 3/4 in. (2 cm) above oval sleeve.

Recock release assembly using cocking lever, Part No.
26310, and reinstall ring pin.

. Slide glass break rod through stud and ring handle.

Tighten set screw into stud.

. If no other testing is required, re-install nitrogen car-

tridge in ANSUL AUTOMAN I[I-C Release.
test a remote cable pull station to cylinder lever

release(s), complete the following steps:

/\\ CAUTION

elbow cover to make certain wire rope is resting on the
pulley sheave. If this does not correct the problem,
there is too much slack in the cable and it must be
retightened.

. If retightening or realignment was necessary, retry pull

station.

. If pull station operated properly, reset lever actuator.

/\ CAUTION

Make certain lever actuator is in the “SET” position
before reinstalling on cylinder valve. Failure to do
so will cause actuation when reinstalling.

. Reinstall lever actuator on cylinder valve. Wrench

tighten.
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Make certain lever actuator(s) are removed from cylin-
der valves prior to testing pull station. Failure to do so
will cause cylinder discharge.
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Testing And Placing In Service

TESTING CV-98 ELECTRIC DETECTION/ACTUATION
SYSTEM — AUTOPULSE CONTROL SYSTEM

/\\ CAUTION

Electric Actuator, Part No. 423684, must not be installed
on INERGENe® cylinder valve during test. If installed,
testing of the electric detection system will cause actua-
tion and discharge of the fire suppression system.

In order to properly test the electric detection and actuation
system, refer to the appropriate AUTOPULSE control sys-
tem installation, operation, and maintenance manual and
the CV-98 Electric Actuation Application and Installation
Sheet, Part No. 426003.

When CV-98 electric actuator is actuated correctly, the pis-
ton in the bottom of the actuator will be locked in the down
position. It will be locked in that position by the internal
discharged METRON PROTRACTOR. The METRON
PROTRACTOR must be replaced before re-installing
actuator to valve. See Recharge Section for replacement
instructions.

TESTING ELECTRIC DETECTION SYSTEM — ANSUL
AUTOMAN II-C RELEASE

When utilizing an ANSUL AUTOMAN II-C release for elec-
tric detection or in combination with an AUTOPULSE Con-
trol System, refer to ANSUL AUTOMAN II-C Releasing
Device Installation, Operation, and Maintenance Manual,
Part No. 17788, or for explosion-proof version, Part No.
31496, for detailed information.

TESTING SELECTOR VALVE

When utilizing selector valves in the distribution piping net-
work, make certain all selector valve internal actuators are
in the “SET” position. To do this, pull the knurled reset knob
on the side of the valve. This will cause the internal actua-
tor to reset to the proper operating position. The knob will
lock in the “OUT” position.

DISCHARGE TEST

The authority having jurisdiction may require an INERGEN
system discharge test. In preparing for a discharge test, the
following guidelines may help:

1. Perform a complete maintenance exam prior to per-
forming the discharge test. This will confirm that the
system will function properly.

2.
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Inform all personnel that a discharge test will be con-
ducted. Everyone should be aware that various equip-
ment will shut off or turn on. No one should be in the
hazard area during the discharge.

If necessary, perform an enclosure integrity (door fan)
test prior to running the INERGEN system discharge
test. This will confirm that total venting area is not too
great for the hazard to adequately contain the desired
INERGEN agent concentration.

Set up the recording equipment outside of hazard
area. Ansul recommends using the following equip-
ment:

— Nova Model 308 BWP portable oxygen and carbon
dioxide analyzer

— M-Tek Model 312 two pen, four in., multi-range,
multi-speed chart recorder

Ansul recommends that the oxygen and carbon diox-
ide concentrations be monitored from a single point
within the protected space. The source for the moni-
toring point will be the hazard most likely considered
the fire source. In the case of total room protection
with multiple hazards, the monitoring point should be
halfway up at the center of the room.

NOTE: If the system is to be fired manually, discon-
nect the electric actuator to prevent firing from a pres-
sure switch and control panel. Actuate INERGEN sys-
tem and monitor recording equipment.

In order to meet the design concentration, the Oxygen
and COo levels must meet the values in Table 1. The
oxygen concentration must not exceed 15% through-
out the hold time determined by the AHJ.

Oxygen % CO2 %
(Equal to or (Equal to or
INERGEN % Less Than) Greater Than)
34.2 13.8 2.7
TABLE 1

Reading should start one minute plus meter delay time
from system actuation. Meter delay time, depending on
length of tubing, could be as long as 30 to 60 seconds.

After concentration monitoring is complete, open
doors and, if possible, windows, to completely air out
hazard area.

Reset control panel and all auxiliary equipment. Make

certain all equipment has returned to its normal oper-
ating status.




DISCHARGE TEST (Continued)

8.

10.

Remove all empty INERGEN agent cylinders and
install full ones. Attach all actuators. NOTE: CV-98
electric actuators require replacing the METRON
PROTRACTOR after discharge. See Section VIII,
Resetting and Recharge.

Remove all empty INERGEN agent cylinders from the
area. Deliver the empty cylinders to an authorized
INERGEN Agent Fill Location.

NOTICE

In order to maintain Factory Mutual
Research Corporation Approval, only fac-
tory filled cylinders are to be used.

Record discharge test information with the authority
having jurisdiction and inform all concerned personnel
that the system is now back in normal working order.
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Resetting And Recharge

CLEAR ELECTRICAL EQUIPMENT

Refer to AUTOPULSE® installation, operation, and mainte-
nance manuals for detailed instructions on resetting the
electric detection system.

NOTICE

If AUTOPULSE Control System is utilizing
an ANSUL AUTOMANe II-C releasing
device for pneumatic actuation,
AUTOPULSE panel will remain in trouble
condition until ANSUL AUTOMAN II-C
release is recocked.

If utilizing an ANSUL AUTOMAN II-C release with thermal
detectors, detectors must be cooled down, below their set
point, before release can be reset.

Refer to ANSUL AUTOMAN 1I-C Installation, Operation,

and Maintenance Manuals, Part No. 17788 and 31496, for
detailed instructions.

CHECK ELECTRICAL AND MECHANICAL EQUIPMENT

Piping and Nozzles

A fire condition could cause damage to the piping and noz-
zles and possibly support members. Check all rigid pipe
supports and all fitting connections. Take the nozzles off the
piping, inspect for damage, corrosion, or obstructions,
clean and re-install.

Selector Valve

Reset the selector valves by completing the following

steps:

1. Pull knurled reset knob on selector valve actuator.
Make certain knob locks in the out position.

2. If necessary, reset lever actuator on top of selector

valve. If required, replace pin and reseal with lead wire
seal, Part No. 197.

Electric Detection System

ANSUL AUTOMAN II-C RELEASING DEVICE - For com-
plete resetting instructions, refer to Installation, Operation,
and Maintenance Manuals, Part No. 17788 and 31496.

AUTOPULSE CONTROL SYSTEM - For complete reset-
ting instructions, refer to the appropriate installation, opera-
tion, and maintenance manual.

Pressure Switch
Reset the pressure switch by completing the following
steps:
1. Make certain all pressure in the line to the switch has
been properly relieved.
2. Push in red knob on end of pressure switch plunger.

3. Make certain electrical function has been correctly
reset.

» Resetting the HF Actuator

The HF actuator must be reset after each use. An arming
tool, Part No. 75433, is required. To rearm, complete the
following steps:

1. Remove electrical power to the HF actuator.

2. Remove the actuator from the CV-98 valve or the
selector valve.

3. Using the arming tool, Part No. 75433, push up on the
actuator pin located at the bottom of the actuator. The
actuator pin will be locked in the armed position when a
"snap" is heard.

4. Do not reinstall actuator until booster actuator is reset.

Resetting the Booster Actuator

The booster actuator must be reset after each use. A reset
tool, Part No. 429847, is required. To reset, complete the
following steps:

1. Remove the booster actuator from the CV-98 valve or
the selector valve.

2. Make certain the internal threaded plug in the reset
tool, Part No. 429847, is backed out approximately half
way.

3. Hand tighten the reset tool into the bottom of the boost-
er actuator.

4. Turn the internal threaded plug of the reset tool clock-
wise (into the booster actuator) until a "snap" is heard.

5. Back out the internal threaded plug one to two turns.
6. Unscrew the reset tool from the booster actuator.

7. Check to confirm that it is reset properly: the top pin of
the booster actuator will be approximately flush with the
top of the actuator. The bottom pin will be flush with the
inside surface of the actuator.

Once both the HF actuator and the booster actuator are
reset, reinstall both and restore electrical power to the sys-
> tem if all other recharge steps have been completed.

»
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> PLACE SYSTEM BACK IN SERVICE - CV-98 VALVE

Recharge procedures for cylinder assemblies utilizing the
CV-98 valve with an electric actuator requires normal cylin-
der recharging along with replacing the discharged metron
protractor located within the electric actuator.

RECHARGE CYLINDER

The following steps must be followed when removing dis-
charged cylinders from the system:

1. Disconnect the flex bend from the cylinder(s) outlet.
2. Remove all actuators from the cylinder valves.

3. If necessary, remove 1/4 in. actuation hose, elbow, and
adaptor from pneumatic actuation port.

4. If necessary, install plug, Part No. 42411, into pneu-
matic actuation port and wrench tighten.

5. With cylinder secured in bracket, relieve any remaining
pressure in the cylinder by completing the following:

a. Make certain discharge cap IS NOT on valve outlet.
See Figure 1.

DISCHARGE OUTLET
CAP MUST NOT BE
INSTALLED WHILE
BLEEDING DOWN
CYLINDER

FIGURE 1

001515

Attach bleed down device, Part No. 426028, to fill
inlet of discharged cylinders only. Never attach this
device to fully charged cylinders as this will cause
high pressure to discharge out of the fill inlet. Also,
install device hand tight only. Do not wrench tighten.
NOTE: Bleed-down device, Part No. 416656, CAN-
NOT be used on CV-98 valve.

b. Attach bleed down device, Part No. 426028, to
> valve fill inlet. See Figure 2.
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PIN IN BLEED DOWN DEVICE
WILL DEPRESS CHECK
VALVE IN FILL INLET

FIGURE 2

001853

c. Bleed residue pressure from cylinder. Make certain
cylinder is completely empty before removing bleed
down device.

d. With cylinder completely empty, remove bleed down
device and install safety shipping cap.

e. Complete Steps a. through d. on all discharged
cylinders, both pilot and slave.

. Determine if discharged cylinder requires hydro-testing

prior to being recharged. Note last hydro date on cylin-
der collar. If cylinder does not have a star stamp
(350/425/435 cu. ft. INERGEN® cylinders), it requires
hydro 5 years from last hydro date. If cylinder has a star
stamp (200/250 cu. ft. INERGEN cylinder), it requires a
hydro-test 10 years from last date.

NOTICE

Empty cylinders must be sent to an
authorized Ansul recharge facility for
filling. Contact Ansul Technical Services
Department for any information needed
concerning authorized fillers. In order to
maintain Factory Mutual Research
Corporation approval, factory filled
INERGEN cylinders must be used.
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> REPLACE METRON PROTRACTOR IN ELECTRIC
ACTUATOR

To replace the METRON PROTRACTOR in the electric
actuator, complete the following steps:

1. Determine if actuator has been operated.
2. Remove power from electric actuator circuit.

3. Remove CV-98 manual actuator if attached to CV-98
electric actuator.

4. Remove electric actuator from cylinder valve.

5. Unscrew actuator cap. See Figure 3.

ACTUATOR CAP,
PART NO. 423673

PLUNGER,
PART NO. 423555

D}:: METRON PROTRACTOR
ASSEMBLY, PART NO.
423958

SPRING, PART NO. 423640

PISTON, PART NO. 423553,
(PIN END MUST BE DOWN —
RED DOT ON BOTTOM OF
STEM MUST FACE DOWN)

ACTUATOR BODY

FIGURE 3

001854

6. Lift actuated METRON PROTRACTOR assembly hous-
ing out of actuator body and disconnect wire plug. See
Figure 3.

7. Discard used METRON PROTRACTOR assembly. A
discharged METRON PROTRACTOR will have the
stainless steel pin extending approximately 1/8 — 3/16
in. out of the bottom. On a new METRON PROTRAC-
TOR, the pin will not be visible. See Figure 4.
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PIN EXTENDING APPROXIMATELY

1/8 —3/16 IN. (.3 — .5 cm) OUT OF

BODY INDICATES METRON PROTRACTOR
HAS BEEN ACTUATED

PIN NOT VISIBLE
INDICATES METRON
PROTRACTOR HAS NOT
BEEN ACTUATED

FIGURE 4

001855

8. Before positioning new METRON PROTRACTOR
housing assembly, Part No. 423958, into electric actua-
tor body, remove the piston. Thoroughly clean piston
and inside bottom surface of actuator body of any dirt
or foreign material. As the pin is emitted from a
METRON PROTRACTOR when it operates, a small
metal disc is ejected. This metal disc may be found
resting on the piston inside the actuator body. Before
replacing the actuated METRON PROTRACTOR
assembly with a new one, make certain this metal disc
is removed from the piston area. Replace piston back
into body. When replacing piston, make certain pin end
is facing down. See Figure 3.

9. Position METRON PROTRACTOR housing assembly
back into electric actuator body, making certain
METRON PROTRACTOR housing assembly and
spring are properly seated in bottom of actuator body.
See Figure 3.

/\  CAUTION

Before completing Step No. 10, make certain the
control panel is reset and the release circuit is not in
an actuated mode.

10. Plug wire connector together. See Figure 3.
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REPLACE METRON PROTRACTOR IN ELECTRIC
ACTUATOR (Continued)

11. Carefully tuck wire connector at an approximately 45°
angle down along the inside of METRON PROTRAC-
TOR housing assembly between the spring and the
inside of the actuator body. NOTE: Make certain wires
are not located over top of housing.

12. Make certain plunger moves freely up and down. See
Figure 3.

13. Screw cap back on actuator body. Securely tighten.

14. Make certain piston on bottom of actuator is free to
move up and down. See Figure 4. NOTE: If pin is not
visible in bottom hole of actuator, the piston has been
re-installed incorrectly. Red dot on bottom of piston
stem must be visible from bottom of actuator.
Disassemble and correct.

7.

N

BOTTOM OF
ACTUATOR BODY

v

PISTON MUST BE FREE TO

MOVE UP AND DOWN.

RED DOT ON BOTTOM OF PISTON
STEM MUST BE VISIBLE.

FIGURE 4

001857

After the cylinder(s) has been secured back in the bracket

and discharge hose(s) have been reconnected (if neces-

sary, reconnect 1/4 in. actuator hose to ball check port) and

wrench tightened, attach the actuator(s) by completing the
following:

/\ CAUTION

Make certain all electric power from the panel to the
actuator has been disconnected. Failure to disconnect
power may cause system to accidentally discharge.

1. Make certain actuator has been recharged with a new
METRON PROTRACTOR assembly.

/\ CAUTION

Before installing electric actuator to top of CV-98
valve, make certain piston in bottom of actuator is
free to move up and down. Refer to Figure 4.

2. Attach actuator to top thread of CV-98 valve. Securely
tighten.
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MANUAL VALVE ACTUATOR

Before installing manual actuator back unto cylinder valve,
make certain manual actuator is in the “SET” position. On
manual actuator with ring pins, make certain ring pin is in
position and secured with a visual inspection seal.

If the CV-98 manual actuator was used, apply a small
amount of lubricant, such as WD-40, to the pin between the
handle and the body.

RESETTING SELECTOR VALVE

The selector valve and CV-98 electric actuator must be
reset to put the system back into operation.

To reset the CV-98 electric actuator, remove the actuator
from the selector valve. Follow the METRON PROTRAC-
TOR replacement instructions.

The selector valve must be returned to the “SET” position
after recharge. To do this, pull the knurled reset knob on the
side of the valve. This will cause the internal valve actuator
to reset to the proper operating position. The knob will lock
in the “out” position.

Reinstall CV-98 electric actuator to top thread of selector
valve.

MANUAL PULL STATION

Reset remote manual pull station by completing the follow-
ing steps:
1. If necessary, remove set screw that is retaining the
break glass rod.

2. If necessary, carefully remove any remaining broken
glass from station.

3. Press and position handle in proper location against
cover and slide the replacement glass break rod, Part
No. 4834, through stud and handle.

4. Tighten set screw into stud.
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REPLACE ANSUL AUTOMAN II-C CARTRIDGE
Install new LT-30-R nitrogen cartridge by completing the fol-
lowing steps:

1. Remove shipping cap and weigh replacement car-
tridge. Replace if weight is 1/2 ounce (14.2 g), or more,
below weight stamped on cartridge.

2. Make certain release mechanism is cocked and lock
pin is installed. Then, install replacement cartridge into
release assembly and hand tighten.

3. Remove lock pin.

4. Secure cover on ANSUL AUTOMAN II-C release and
seal with visual inspection seal.

5. Record recharge date on tag attached to unit and/or in
a permanent file.

NOTIFY OWNER

1. Notify owner and/or authority having jurisdiction that the
system has been recharged and placed back in
service.

SECTION Vil
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Inspection is a “quick check” that a system is operable. It is
intended to give reasonable assurance that the system is
fully charged and will operate. This is done by seeing that
the system has not been tampered with and there is no
obvious physical damage, or condition, to prevent opera-
tion. The value of an inspection lies in the frequency, and
thoroughness, with which it is conducted. Systems should
be inspected at regular monthly intervals, or at more fre-
quent intervals when circumstances require.

The following visual checks should be performed during an
INERGEN® system inspection:

— Visually inspect the hazard area to verify that it has not
changed. Look for different fuels, new equipment,
blocked open doors or dampers.

— Check detectors to make certain they are in place, not
damaged or coated with dirt, grease, paint, or any conta-
minating substance.

— Check all manual pull stations to assure they have not
been tampered with and are not blocked from use.

— Check all alarm devices for damage, dirt, corrosion, etc.

— Check that the piping is secure and nozzles are in place.
Make certain the nozzles are not covered with dirt,
grease, or paint and that there is nothing structural block-
ing the discharge.

— Visually inspect all components for signs of damage,
such as disconnected or loose parts, corrosion, twisted
or dented components, etc.

— Check each INERGEN cylinder indicator (gauge) to
determine that the cylinder pressure is in the operable
range.

— Verify that all pressure switches are in place and are in
the correct, nonoperated, position.

— Visually verify that control panel and/or releasing device
is functioning properly.

— Perform any other checks that may be required by the
authority having jurisdiction.

— Verify that the pressure reducer/union contains an orifice
plate by visually noting the presence of the orifice indica-
tor tab on the side of the union.

— Pull knurled reset knob on selector valves to make cer-
tain it is in the “SET” out position.

— If applicable, push green poppet valve near solenoid on
selector valve to relieve any pressure.

— Visually check solenoid or electric actuator wiring on
selector valve to make certain it has not been discon-
nected.

— Make certain lever actuator on selector valve is in “SET”
position.

— Record that the system has been inspected and inform
the proper personnel.
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ANNUAL MAINTENANCE EXAMINATION

General

Systems shall be maintained at regular intervals, not more
than one year apart, or when specifically indicated by an
inspection. (Exception: Cylinder pressure must be
checked every six months per NFPA 2001.) Maintenance
is a “thorough check” of the system. It is intended to give
maximum assurance that a system will operate effectively
and safely. It includes a thorough examination and any nec-
essary repair, recharge, or replacement. It will reveal if
there is a need for hydrostatic testing of the cylinder. The
procedures listed in this section are the minimum that is
necessary to maintain a system. If circumstances warrant
them, a more thorough procedure should be followed to
assure system performance. Make certain that all people
affected by the maintenance are informed before you start.
This may include the owner, security personnel, the local
Fire Department, and possibly local workers that may be
affected by equipment shutdown or start up.

NOTICE

If the system includes an ANSUL
AUTOMAN®e II-C releasing device, before
proceeding with annual maintenance
examination, insert lock pin in ANSUL
AUTOMAN II-C release and remove nitro-
gen cartridge. Install safety shipping cap
on cartridge.

1. Survey the hazard to make certain it has not changed
from what the system was designed to protect. While
surveying the hazard, look for different fuels, loss of
hazard integrity, new hazards, etc.

2. Check all nozzles to make certain they are in place,
that the orifice plates are in place and with the proper
orifice. Check the condition of the nozzle for corrosion
or damage and make certain it is not obstructed inter-
nally or externally.

3. Check the condition of the piping to make certain that it
is properly secured in the hangers and that all fittings
are connected tightly.

4. Check all warning nameplates throughout the area.
Make certain they are in place, mounted securely, read-
able, and are not damaged.

5. Check all cylinder bracketing. Make certain all cylinders
are secured in the brackets. Check for corrosion, dam-
age, or missing components.

6. Check the condition of all cylinders. Look for signs of
damage or corrosion, and check the cylinders last
hydrotest date. (NFPA 2001 states “Cylinders continu-
ously in service without discharging shall be given a
complete external visual inspection every five years or
more frequently if required. The visual inspection shall
be in accordance with Compressed Gas Association
Pamphlet C-6, Section 3; except that the cylinders need
not be emptied or stamped while under pressure.”)

Using the Pressure Test Gauge Assembly (Part No.
423923 for CV-98 valves), check each cylinder to deter-
mine if pressure is within the acceptable range. See
Pressure Correction Chart in the Appendix Section.

To use the pressure test gauge assembly, first make
certain cylinder is properly bracketed. Before attaching
assembly, make certain stem is completely backed out
by turning hand wheel counterclockwise until it stops.
Attach the assembly to the fill inlet port of the
INERGEN cylinder valve. Wrench tighten. To read the
cylinder pressure, turn handwheel completely clockwise
until it stops, then back it off 1/4 turn. This will open the
fill port. After pressure has been read, close fill port by
turning handwheel completely counterclockwise. Slowly
loosen the adaptor nut to remove the pressure test
gauge assembly from the fill port. While removing this,
you may hear a small hiss of pressure remaining in the
assembly. This is normal and will not last long. You will
also notice the gauge pressure will drop to zero.

Record the cylinder pressure for reference on the next
pressure test.

Visually note the location of the indicator needle on the
cylinder valve to determine if it is in close proximity to
the actual reading of the test gauge.

7. Check condition of all cylinder discharge hoses. Look
for signs of structural problems like abrasions or weath-
er checking. Make certain all hoses are connected
properly. All hoses must be tested every 5 years. Refer
to NFPA 2001 for detailed testing requirements.
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ANNUAL MAINTENANCE EXAMINATION (Continued)

General (Continued)

8. Check condition of all actuators by completing the fol-

lowing:

a. Remove all actuators from the cylinders and leave
them off until the final step in the Maintenance

Section.

b. For manual actuators, check the condition of each
actuator to make certain they operate freely. When
finished, reset them and seal with inspection seals

as required. Do not install on cylinder valves.

c. For electric actuators, check to make certain all
wires are properly connected. Do not install on

cylinder valves.

9. Check the condition of the orifice union and make cer-
tain correct size orifice plate is in place. Orifice size can

be read on exposed tab.

10. Check all pressure switches for signs of damage or
corrosion. Make certain piping to switch is properly

attached.

11. Check all switches on the system to assure they will
operate properly. These may include maintenance
switches, abort switches, main/reserve switches, etc.
When completed, make certain they are all set in the

correct position.

NOTICE

Before proceeding with Step No. 12,
make certain all electrical actuators have
been removed from all cylinder valves and
that the cartridge has been removed from
the ANSUL AUTOMAN II-C releasing
device(s) if part of the system.

12. Check condition of control panel for tampering, corro-
sion, or damage. Test panel at this point by referring to
the appropriate AUTOPULSE Control System Manual.

13.

14.

15.

16.

17.

18.
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Check all detectors. Make certain they are in place,
clean, and not damaged. If required, check the sensitiv-
ity of each per the instructions of the detector manufac-
turer. See appropriate AUTOPULSE® Control System
Manual for detailed operating instructions of the panel.

Check all pull stations. Make certain they are in place,
that they are not blocked or damaged. Operate each
pull station to make certain that they operate the con-
trol panel. Reset each pull station and seal with visual
inspection seal.

While checking the detectors and electric pull stations,
inspect each alarm device. Check the alarms condition
and verify that it operates properly when energized.
Reset the alarm circuit after each test.

If the system includes an ANSUL AUTOMAN 1I-C
releasing device, test it per the instructions titled
Thermal Detection/Electric ANSUL AUTOMAN II-C
Release listed in this section. If system contains a
cable pull station, check it for correct operation at this
time. Reset and reseal after operating.

Reset the entire system. This includes the control
panel, all actuators, detectors, alarms, actuator car-
tridge, release cartridge, and pressure switches. After
all components have been reset, install actuators back
on to the cylinder valves.

Record that the maintenance has been performed as
required by the Authority Having Jurisdiction. Notify all
personnel that the maintenance has been completed
and the system is back to normal.
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ANNUAL MAINTENANCE EXAMINATION (Continued)

Thermal Detection/Electric ANSUL AUTOMAN II-C
Release

1. Make certain ring pin is in place in ANSUL AUTOMAN
[I-C release mechanism. See Figure 1.

RESET LEVER
@r‘ RING PIN
U
L
N
FIGURE 1

001894
2. Remove cartridge.

3. Remove ring pin and manually test system by operating
the remote manual pull station or push “STRIKE” button
on ANSUL AUTOMAN II-C release.

4. After operating manually, check that all functions have
been accomplished.

5. Cock ANSUL AUTOMAN II-C release mechanism using
cocking lever, Part No. 26310, and install ring pin.

6. Remove gasket from cartridge receiver in ANSUL
AUTOMAN II-C release mechanism. Check gasket for
elasticity or cuts and replace if necessary. Clean and
coat gasket lightly with a good grade of extreme tem-
perature grease such as Dow Corning No. 4. Reinstall
gasket into cartridge receiver. Do not install cartridge
at this time.

7. Make certain the release mechanism is cocked and
ring pin is removed.
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8. Test each thermal detector by using an approved heat
lamp. Test each detector individually and recock
release mechanism after each test.

NOTICE

If system does not fire, check the integrity
of the solenoid by using an ohmmeter and
measure the resistance of the solenoid
coil. If it is not within the resistance range,
replace solenoid. There are two different
solenoids used in the ANSUL AUTOMAN
II-C release and their resistance is as fol-

lows:

Number Stamped Resistance
on Solenoid Measurement
P4-2025 12-18 ohms
TBX16-C-12 VDC 21-32 ohms

9. With release mechanism cocked, install ring pin. See
Figure 1.

10. Before installing cartridge, reset all additional equip-
ment by referring to appropriate section of Resetting
and Recharge, Section VIII.

11. Remove shipping cap and weigh each nitrogen car-
tridge. Replace if weight is 1/2 ounce (14.2 g), or more,
below weight stamped on cartridge.

12. Make certain release mechanism is cocked and ring pin
is installed, screw replacement cartridge into release
mechanism and hand tighten.

13. Remove ring pin.

14. Install cover on enclosure, install ring pin through
“STRIKE” button, and secure with visual seal, Part
No. 197.

15. Record annual maintenance date on tag attached to
unit and/or in a permanent file.

Electric Detection/AUTOPULSE Control System

/I\ CAUTION

Remove the electric valve actuator from the cylinder
valve prior to testing the AUTOPULSE Control System.
Failure to do so will cause accidental system discharge.

On selector valve systems, it is not necessary to remove
the actuator on the selector valve during this test.
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Electric Detection/AUTOPULSE Control System
(Continued)

Perform system annual maintenance by following the
instructions listed in the appropriate AUTOPULSE Control
System Installation, Operation, and Maintenance Manual.

> To test the operation of the valve actuator, apply power to
the circuit the actuator is installed on. When power is
applied, a “click” will be heard in the solenoid. This will con-
> firm the actuator is functioning.

» Also, check the actuator on the selector valve. The “click”
» should also be heard, confirming the actuator is operating.

When all tests have been completed, make certain all con-
trol panels are returned to the normal condition and the

» valve actuator(s) have been correctly reinstalled back on
the cylinder valve.
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Example — Computer Room and Subfloor

Electronic data processing involves storage, recall and use
of information via electronic equipment. Electronic data pro-
cessing equipment is found in almost every industry today.
The equipment is very sensitive and operates within minute
tolerances. Additionally, many computer installations are
designed with a subfloor area containing data and power
cable bundles.

Because of the high dollar valve of the equipment, the data
managed by that equipment and the productivity provided
by electronic data processing, rapid detection and efficient
fire protection are imperative. Time lost to cleanup and ven-
tilation of a computer room means lost time throughout the
company; so these areas require a clean, no residue gas
agent that disperses easily.

The computer room and subfloor space can be protected
with an INERGENe suppression system, even when the
computer room is normally occupied.

Fires can occur within the computer electrical insulation and
in the cable bundles in the subfloor. Paper debris that has
been allowed to accumulate in the subfloor is also a source
for ignition.

Computer room/subfloor protection can be accomplished by
installation of a total flood INERGEN system. The
INERGEN system is designed in accordance with the Ansul
design, installation manual and NFPA Standard 2001,
“Standard for Clean Agent Fire Extinguishing Systems,”
which states, “the design concentration must be achieved
within 1 minute. It is important that an effective agent con-
centration not only be achieved, but shall be maintained for
a sufficient period of time to allow effective emergency
action by trained personnel.”

The INERGEN system consists of a cylinder bank, a piping
arrangement and discharge nozzles located in the room
and subfloor space.

Occasionally, drainage is installed in the subfloor area.
Provisions must be made for making the drain piping a
closed system unless water is present to assist in assuring
the necessary concentration.

When the computer room is normally occupied, personnel
safety is of first concern. Alarms or warning devices must
be located in the room to provide sufficient annunciation of
INERGEN agent discharge. The room and subfloor must be
tight to prevent loss of INERGEN agent.

All air handling equipment must be shut down and
dampered prior to system discharge.

Smoke detectors, operated by an electronic control panel,
are usually employed with an INERGEN system to provide
detection and thus suppression of a fire before it has a
chance to do serious damage.

Thermal detectors are used as a backup automatic system.

The authority having jurisdiction may have additional
requirements.

HAZARD

A computer room having dimensions of 20 ft. x 10 ft. x 10 ft.
A subfloor having dimensions of 20 ft. x 20 ft. x 1 ft.

No unclosable openings.

Ventilation to be shut down at system actuation.

No. 1 — Sketch of Hazard. Do an accurate sketch of the
hazard area and record all dimensions and solid objects.

No. 2 — Design Calculation Sheet. Fill out the calculation
sheet with the information required to determine total quan-
>tity of agent and percent of INERGEN agent concentration.

No. 3 — Preliminary Drawing — Complete a draft sketch of
the piping layout to determine pipe lengths and number of
fittings. Locate and number all node points, manifold desig-
nators, and nozzles.

"No. 4 — Input Hazard Information — In the INERGEN
Designer flow calculation program, input the required haz-
ard information.

No. 5 — Pipe Data Input Section — Complete the pipe input
section of the INERGEN Designer flow calculation program.

No. 6 — INERGEN Flow Calculation — Perform the
INERGEN flow calculation and print out the Flow Report
and Nozzle Performance Summary from the INERGEN
| Designer Program.
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Typical Applications

ANSUL

INERGEN DESIGNER
Version 2.0.1

File: Data file: F:\Design Manual\Design Manual Example.inr
Job: 1
Customer: Ansul Incorporated
Address: One Stanton Street
Marinette WI 54143
Country: USA
REMARKS: Design Section Example

Hazard Area Information

Area: Computer Room
Design concentration 34.2% at 60°Fahrenheit
Estimated maximum concentration 41.0% at maximum hazard temperature 80°Fahrenheit
Gross volume of enclosure 2000 cubic feet
Structural volume reductions 100 cubic feet
Net volume of enclosure 1900. cubic feet
Minimum INERGEN required 689.6 cubic feet
Approximate INERGEN supplied 798.1 cubic feet
Floading factor .427 cubic feet of INERGEN per cubic feet of enclosure volume
Maximum allowable wall strength 5 |bs./sq. ft
Area consists of one volume
Volume 1: Length 20 ft Width 10 ft Height 10 ft
1 nozzles. Nozzle identifiers: 301

Area: Computer Room Subfloor
Design concentration 34.2% at 60°Fahrenheit
Estimated maximum concentration 41.0% at maximum hazard temperature 80°Fahrenheit
Gross volume of enclosure 200 cubic feet
Structural volume reductions 10 cubic feet
Net volume of enclosure 190. cubic feet
Minimum INERGEN required 69.0 cubic feet
Approximate INERGEN supplied 79.9 cubic feet
Flooding factor .427 cubic feet of INERGEN per cubic feet of enclosure volume
Maximum allowable wall strength 5 Ibs./sq. ft
Area consists of one volume
Volume 1. Length 20 ft Width 10 ft Height 1 ft
1 nozzles. Nozzle identifiers: 401

Agent Storage Conditions

Number of cylinders: 2 each containing 439 cubic feet of INERGEN. Total agent 878 cubic feet
Engineering units (ft, cu ft, psia) are specified
Calculation based on 70 degree Fahrenheit pre-discharge Pipeline Temperature

Pipe bata Input

Sec Sec Nominal Length Elev 90's Side Thru Union/ Qty Eql
Start End Pipe Size  (ft) (ft) Tee Tee Cplg cuft (ft)

1 2 172-40T 0.01 000 O 0 0 0 38.00
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File: Data file: F:\Design Manual\Design Manual Example.inr
Job Number: 1

Pipe Data Input{Continued)

File: Data file: F:\Design Manual\Design Manual Example.inr

Sec Sec Nominal Length Elev 90's Side Thru Union/ Qty Eql
Start End Pipe Size  (ft) (ft) Tee Tee Cplg cuft (ft)

2 3 0-DFLT 0.50 000 1 0 0 0 0.00
3 4 3/4 -DFLT 1.00 050 1 1 0 0 2 cyl 0.00
4 5 0-DFLT 0.00 000 O 0 0 0 Orifice
5 6 0-DFLT 3.50 000 O 0 0 0 0.00
6 301 0-DFLT 13.50 280 2 1 0 0 835.00 0.00
6 401 0-DFLT 18.00 -7.30 2 1 0 0 90.00 0.00
Distributed by SIRINA
An authorized ANSUL
Distributor

3 (End of Data Input File Printout)
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File: Data file: F:\Design Manual\Design Manual Example.inr
Job Number 1 for Ansul Incorporated
Address; One Stanton Street
Marinette Wi 54143
Country: USA
REMARKS: Design Section Example

Agent Storage Conditions
Storage pressure is 2175 psia at 70 degrees Fahrenheit.

439 cubic feet of INERGEN stored in each of 2 cylinders.
Total agent in storage is 878 cubic feet.

Maximum pressure downstream of manifold orifice is 1299 psia

1 (Continued)
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Typical Applications

Time to discharge 790 cubic feet (90% of INERGEN) is 74.8 seconds

Concentrations
95% Maximum Minimum Requested
Time CuFt Concentration Concentration  Concentration
Area Volume (sec) INERGEN atMax. Temp. atMin. Temp.  at Min Temp.
Computer Room 1900. 59 7969 39.3% at BO°F 38.2% at60°F 34.2% at 60°F
Computer Room Subfloor
190. 56 811 39.9% at 80°F 38.7% at60°F  34.2% at 60°F
Concentrations are based on altitude of 4,000 ft mean sea level.
Free Vent Calculation
Peak Maximum Wall Minimum Free
Area Rate Strength Vent Area
Computer Room 1608.6 cfm 5.0 Ibs./sq.ft. 62 sq. in.
Computer Room Subfloor
173.4 cfm 5.0 Ibs./sq.ft. 7 sq. in.
Pressure Drop Results
Sec  Sec Nominal Length Equiv Elev Tee/ Stat Term Flow
Start End Pipe Size  (ft)  Length(ft) (ft) Mfld psia psia (cfm)
1 2 12 407 0.0 38.0 0.0 MFLD 1033 1006 4531
2 3 3/4 80T 0.5 24 0.0 MFLD 1006 1005 4531
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File: Data file: F:\Design Manual\Design Manual Example.inr
Job Number: 1

Pressure Drop Results {Continued)

2 (Continued)
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Sec Sec Nominal Length Equiv Elev Tee/ Stat Term Flow
Start End Pipe Size  (ft)  Length(ft) (f) Mfid psia psia (cfm)
3 4 3/4 80T 1.0 6.6 05 MFLD 1005 996 906.1
4 5 ORIFICE .266 INCHES DRILL NO. H 996 423  906.1
5 6 34 40T 35 35 0.0 423 575 906.1
6 301 3/4 40T 135 217 28 BULL 575 653 8227
6 401 1/4 40T 18.0 216 7.3 BULL 575 561 834
Calculation based on 70 degree Fahrenheit pre-discharge Pipeline Temperature
Pipe and Fittings
Sec  Sec Nominal Length Side. Thru  Unions/ Eq!
Stat End Pipe Size (ft) 80's Tee Tee Cplgs (ft)
1 2 172 40T 0.0 0 0 0 0 CylValve 381t
2 3 314 80T 0.5 1 0 0 0
3 4 3/4 80T 1.0 1 1 0 0
4 5 34 80T 0 0 0 0  Man. Orifice
5 6 314 40T 35 0 0 0 0
6 301 3/4 40T 135 2 1 0 0
6 401 1/4 40T 18.0 2 1 0 0
Nozzle ‘ormance Summa
Nozzle Nominal Drill Drill Quantity (cuft)  Area
Number  Pipe Size Number Diameter Discharged Name
301 34 40T U 0.368 796.9 Computer Room
401 174 40T 31 0.120 81.1 Computer Room Subfloor
Messages/Errors
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Typical Applications

ANSUL
INERGEN DESIGNER
Yersion 2.0.1

File: Data file: F:\Design Manuai\Design Manual Example.inr
Job Number: 1

ANSUL 150 bar INERGEN DESIGNER Version number 2.0.1

Calculation done on 5/28/02 at 10:40:20 AM

Concentrations are based on an altitude of 4000 ft above mean sea level.
Altitude correction factor is 0.85 ‘

Pipe schedule selected for pipe sizes downstream of the manifold orifice is based on the maximum
pipe pressure for Grade A-53B, A-106B Seamless. To determine if other grades are acceptable,
verify that the maximum pipe pressures for other grades are equal to or greater than the maximum
anticipated downstream pressure.

Calculation by Ansul incorporated
Jeff Harris
One Stanton Street
Marinette W1 54143 USA
Telephone: 715-735-7411
Fax: 715-732-3479
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3 End of Printout
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