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Bulletin No. 2018265
UL EX4510 - April 18, 2019

DATE: May 13, 2019
TO: Authorized ANSULe FM-200™ and SAPPHIRE® Engineered System Distributors
FROM: Product Management — Engineered Systems

SUBJECT: New Electric Actuator for ANSULe® SAPPHIRE and FM-200 Systems

Johnson Controls is pleased to introduce the UL Listed, FM Approved, and LPCB Redbook Listed, Electric Actuator
(Part No. 304205030) for both SAPPHIRE and FM-200 Fire Suppression Systems. The new design of the electric
actuator (see Figure 1) integrates a placement switch into the actuator housing which eliminates the need for a
separate switch and bracket arrangement. By changing to a conduit connection, the DIN plug was also eliminated.

FIGURE 1

ELECTRIC ACTUATOR (Part No. 304205030)

010684

The electric actuator operates when the control panel transmits a voltage signal to the actuator which de-energizes
the permanent magnet and allows the spring to push and latch the actuator pin into the fire position. The service life

of the electric actuator has been extended to 25 years.

This bulletin serves as an addition to the following UL/FM approved manuals and will be added to the manuals at
the next update.

* ANSULe FM-200 System, Design, Installation, and Maintenance Manual (Part No. 442940) dated
October 9, 2015

* ANSUL® SAPPHIRE System, Design, Installation, and Maintenance Manual (Part No. 570590) dated
September 1, 2010

* ANSUL® SAPPHIRE System, Design, Installation, and Maintenance Manual (India Version --
Part No. 570805) dated September 2015
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Third party approvals cover the following system operating conditions:
25 Bar FM-200 32 °F to 130 °F

(0°Cto 54 °C)
e 25 Bar SAPPHIRE 32 °Fto 130 °F
(0°Cto 54 °C)
Electric Actuator Technical Specifications are as follows:
Body Mild Steel
Finish Electroless Nickel Plate
Actuator Pin Stainless Steel
Connection 1in. BSPP
Electrical Connection 1/2 in. NPT (F) conduit connection

Electrical Requirements
Nominal Voltage 24 VDC

Minimum Firing Voltage (UL) 65% nominal (15.6 VDC)
Minimum Firing Voltage (CE) 20.5VDC

Min / Nom / Max Current 0.32A/043A/054 A

Max Monitoring Current 30 mA
Weight 2.21b (1.0 kg)
Dimensions (see Figure 2) 4.88in. (H) x 1.73 in. (D)

(124 mm (H) x 44 mm (D))
IP Rating IP54
1.73 IN.
< (44 mm) > 256 IN. (65 mm)

< >

i —

4.88 IN. (124 mm)

1/2 IN. NPT CONDUIT FITTING

4 FIGURE 2
Y ELECTRIC ACTUATOR DIMENSIONS
010683

These installation instructions are intended for use with the Electric Actuator (Part No. 304205030). Personnel
responsible for the system installation, recharge, or maintenance must read and fully understand these instructions
before attempting to install or service any electric actuator.
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AWARNING

The fire suppression system could actuate, introducing a potentially hazardous environment, causing
possible serious injury or death if these instructions and precautions are not followed. Always read
instructions and follow them carefully during installation.

INSTALLATION
Installation of the electric actuator shall be to the supervised releasing device circuit of a UL Listed fire alarm control
panel which has been qualified for releasing device service. The UL Listed fire alarm control panel shall have been
found compatible for use with the electrical actuator (Part No. 304205030) covered in this Bulletin. Reference the
UL Listed fire alarm control panel manual for information on allowable device compatibility. %

Install the electric actuator to the top of the valve assembly as follows:

1. Ensure the electric actuator pin is in the non-fired position by fully screwing in the reset tool |
(supplied with the actuator) and ensuring the pin is retracted (height from end of pin to base ‘
0.27 in. (6.85 mm). ‘ @ ‘

2. Remove the dust cap from the top of the discharge valve assembly. o
3. Carefully thread the electric actuator onto the discharge valve, between the valve and manual v
actuator, until hand-tight. A

A CAUTION

The electric actuator must be hand tight only. Over tightening may damage the valve and cause the
container to actuate.

If no additional actuator is being installed to the top of the electric actuator, leave the protective cap on the electric
actuator.

4. Wiring the actuator to the releasing circuit of the UL Listed Fire Alarm Control Panel:
Note: The Electric Actuator requires a nominal supply of 24 VDC with a maximum monitoring current of
30 mA. The conduit connection on the electric actuator is 1/2 in. NPT (F)

For the release circuit

a. Using threaded conduit connection on the electric actuator, pull leads through to a junction box to make
connections.

b. Connect Positive from the release circuit to either the black or white lead wire.
Note: Actuator contains bridge rectifier, therefore polarity can be reversed.
c. Connect Negative from the release circuit to the opposite lead from step 2.
d. Install the in-line supervisory device into the circuit if required. (Refer to control panel instructions.)

For the placement indicator circuit (supervised)

a. Using threaded conduit connection on the electric actuator, pull leads through to a junction box to make
connections.

b. Connect Positive from the input circuit to either one of the yellow or orange pairs.
c. Connect Negative from the input to the opposite lead from step b.

d. Of the remaining yellow and orange wire, place the End-of-Line resistor (EOL). (Refer to control panel
instructions for appropriate value.
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FIGURE 3
l L l l ELECTRIC ACTUATOR WIRING DIAGRAM
BLACK WHITE ORANGE ORANGE YELLOW YELLOW 010515
OPERATION

The electric actuator will operate after receiving a 24 VDC nominal signal from the control panel.
After the signal terminates, the electric actuator will latch in the fire position, and will require
manual reset by removing the unit from the valve and inserting (screwing in) the provided reset RESETTOOL
tool. The reset tool will come with any purchase of the electric actuator (Part No. 304205030).

MAINTENANCE +
Remove electric actuator from valve assembly.

1. Check for free movement of placement switch (circular section with cross surrounding firing pin),
see Figure 4.

FIGURE 4
ELECTRIC ACTUATOR PLACEMENT SWITCH
010516

2. Confirm control panel alarms when switch is released or in the un-installed state; and =t %
ceases to alarm when the switch is operated or in the installed position.

3. Apply 24 VDC and verify that the energized pin position is 0.01 in. to 0.02 in. (0.3 mm to
0.5 mm) from the base of the actuator.

4. Terminate the supply voltage and reset the electrical actuator by screwing the plastic @
reset tool into the base. QQ 001 oz,
5. Once reset, remove reset tool. Then reinstall onto valve assembly (see installation =X
instructions).
SERVICE LIFE

The intended service life of the electric actuator is 25 years.

Should you have any questions regarding the information in this bulletin, please contact your Territory Sales
Manager or Technical Services as noted below.

Thank you for your continued support of ANSUL® brand suppression products.
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Bulletin No. 2015187

UL EX-4510
DATE: November 20, 2015
TO: Authorized ANSULe Engineered System Distributors
FROM: Product Management, Engineered Systems
SUBJECT: Placement Indicator Switch - Halocarbon and INERGENe Systems
NOTICE: It is the responsibility of your company to verify that this information has been received by the

employees who currently hold valid certification credentials for design and/or service of the system(s)

referenced within this bulletin.

We are pleased to introduce the Placement Indicator Switches (Part No.
441870 and 441871) for our clean agent product lines. Product will become
available for shipment starting December 1, 2015.

The placement indicator switch is a monitoring device designed to help ensure
proper placement of the system electric actuator on the master container and
selector valve. The design of the placement indicator switch allows the device
to mount directly to the electric actuator.

Activating the placement indicator switch allows a small amount of electric
current to pass through the end-of-line resistor. This functionality enables
the fire control panel to indicate the actuator is in proper position for system
operation.

If an issue occurs, and the electric actuator is not in the proper
position, the placement indicator switch is CLOSED. This means
the switch contacts are closed, and the current will now pass

Placement Indicator Switch

N

009586

through the closed contacts. Once the current passes through the closed contacts, current will not pass
through the EOL resistor, and the fire control panel will indicate the actuator is not in the proper position.
This indication will result in an audible and visual warning at the associated system fire suppression control panel.
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Technical Information
Thread Suggested
Part Size / Electrical List Price
Number | Description Material Type Rating Approvals (USD)*
441870 | INERGENe HF Electric Switch — Stainless | 1/2 in. — 24V,04 A | UL Listed $105.00
Actuator Placement Steel/Plastic/Gold | 14 NPSM (EX-4510)
,Iorjdlcatc; Switch Contacts FM Approved
Ssembly Housing — Plastic
441871 | Halocarbon Electrical Switch — Stainless | 1/2in. — [24V,0.4 A | UL Listed $82.00
Actuator Placement Steel/Plastic/Gold | 14 NPSM (EX-4510)
'Igdlcat(t))rl Switch Contacts FM Approved
Ssembly Housing — Plastic

* Note: Prices are subject to change without notice. Always refer to the latest price files on the ANSUL Distributor Portal prior to ordering.

Placement Indicator Switch

SENSOR SWITCH
AND CONNECTOR

ASSEMBLY \

CONNECTOR
RETAINER COVER
(DO NOT REMOVE)

C({i \ o
- )

.
.

7

009592

INTEGRAL BOLT

SCREW - TWO PLACES
(CONNECTOR RETAINER

Switch Wiring Diagram

+OR - @
@
TO CONTROL PANEL
INPUT CIRCUIT
PROGRAMMED FOR
SUPERVISORY
3
EOL RESISTOR SPECIFIC TO
AUTOPULSE FIRE CONTROL PANEL
+OR - @

009621

COVER)
-t (-] 5 ] One Stanton Street Main Telephone Numbers: +1-800-862-6785 or +1-715-735-7415
lI ” . Marinette, W1 54143-2542 i i i
Fire Protection Products Customer Services.......... Press 2 Technical Services .......... Press 4
www.ansul.com Training Services ........... Press 6 Quality Assurance .......... Press 8

$-2012086-01


www.ansul.com

Bulletin No. 2015187

November 20, 2015
Page 3 UL EX-4510

Review the attached instruction/installation sheets for details on the specific assembly for each type of fire
suppression system.
* Placement Indicator Switch - Halocarbon Electrical Actuator Instruction Sheet (Part No. 441880)

» Placement Indicator Switch - INERGEN HF Electric Actuator Instruction Sheet (Part No. 441874)

This bulletin is a supplement to the following System Design, Installation, Operation, and Maintenance Manuals:

* ANSUL INERGEN 150-Bar System Design, Installation, Recharge and Maintenance Manual
(Dated: February 1, 2012) (Part No. 416655-13)

e ANSUL INERGEN 200-Bar System System Design, Installation, Recharge and Maintenance Manual
(Dated: February 1, 2012) (Part No. 430149-04)

e ANSUL SAPPHIREe Engineered System Design, Installation, Recharge and Maintenance Manual
(Dated September 1, 2010) (Part No. 570590-04)

The information supplied within this bulletin will be added to the system manuals after date of this bulletin.
Should you have questions, please contact your Territory Sales Manager or Technical Services as noted below.

Thank you for your continued support of ANSUL brand fire suppression products.
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Bulletin No. 5932

DATE: May 31, 2013
TO: Authorized ANSULe SAPPHIRE® System Distributors
FROM: Product Management — Engineered Systems

SUBJECT: Stainless Steel Discharge Nozzle Introduction

We are pleased to introduce the addition of Stainless Steel Discharge Nozzles to our SAPPHIRE Suppression
System.

The discharge nozzles are available in either a 180° or 360° pattern and are designed to uniformly distribute
Novec™ 1230 agent throughout the hazard area. The 180° nozzle has seven ports and the 360° nozzle has
sixteen ports. The nozzles are available for purchase in six different sizes, ranging from 1/2 in. to 2 in.

The hydraulic flow program will determine the nozzle size and orifice size required.

Material: Stainless Steel

Size: Available in 1/2in., 3/4in.,1in., 1 1/4in., 1 1/2 in., and 2 in.
Nozzle Type: 7 port (180°) / 16 port (360°)

Approvals: UL, ULC, FM

Part No. Description

438036 1/2 in. SST NPT Nozzle — 180°

438037 3/4 in. SST NPT Nozzle — 180°

438038 1in. SST NPT Nozzle — 180°

438039 1 1/4in. SST NPT Nozzle — 180°

438040 1 1/2 in. SST NPT Nozzle — 180°

438041 2in. SST NPT Nozzle — 180°

438042 1/2 in. SST NPT Nozzle — 360°

438043 3/4 in. SST NPT Nozzle — 360°

438044 1in. SST NPT Nozzle — 360°

438045 1 1/4 in. SST NPT Nozzle — 360°

438046 1 1/2 in. SST NPT Nozzle — 360°

438047 2in. SST NPT Nozzle — 360°

UL EX-4510
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004823

004840

180° NOZZLE 360° NOZZLE
PATERN PATERN

This bulletin is a supplement to the ANSUL SAPPHIRE System Design, Installation, Operation and Maintenance
Manual (Part No. 570590-04) dated September 1, 2010. The information contained in this bulletin will be added
to the manual at the next issue date.

Should you have questions regarding this bulletin, please contact your Engineered Systems Territory Manager,
or contact Technical Services as noted below.
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Bulletin No. 5671
DATE: August 6, 2010
TO: All ANSUL Authorized SAPPHIRE System Distributors
FROM: Product Management — Engineered Systems

SUBJECT: SAPPHIRE Main/Reserve System Actuation Isolator

Tyco Fire Suppression & Building Products is pleased to introduce the Main/Reserve Actuation Isolator
for ANSUL SAPPHIRE Suppression Systems. This isolator (Part No. 56803) helps assure that a multiple
cylinder system using 3 inch valves with a connected reserve will not unintentionally activate the slave reserve
cylinders by manifold back-pressure upon actuation of the main system. This bulletin serves as a supplement
to the Commercial SAPPHIRE Manual (Part No. 570590) as well as the Marine SAPPHIRE Manual (Part No.
433036). Upon the next revision, this information will be added in its entirety to each of these manuals.

UL No. 4510
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FOREWORD

This supplement is intended for use with ANSUL SAPPHIRE Fire
Suppression Systems to provide instructions for the installation
and maintenance of the main and reserve system actuation
isolator. The isolator is intended for use on a three inch cylinder
valve assembly that is used on the 850 Ib (386 kg) nominal tank
Size.

Those who install, operate, inspect, recharge, or maintain these
SAPPHIRE total flooding systems should be totally familiar with
this supplement, as well as the Installation, Operation, Recharge,
Inspection, and Maintenance Manuals (Part No. 570590 —
“Commercial” and Part No. 433036 — “Marine”.)

APPLICATION AND DESCRIPTION

Due to the many variables associated with the application and
installation of check valves in manifolded, multi-tank systems, it is
not always possible to ensure that the check valves are pressure
tight when flow is reversed. This can cause a problem on
main/reserve systems because the main discharge pressure can
escape through the common manifold to the discharge port of the
reserve master tank valve. Since the slave actuation port of the
master tank receives the same pressure as the discharge port, it
is possible for the reserve slave tanks to be accidentally actuated.
Two isolators must always be used because the reserve system
can also act as the main system.

An actuation isolator (Part No. 56803) must be used in both the
main and reserve systems when each system is composed of
more than one tank (whenever a master/slave arrangement is
used). The isolator is threaded into the actuation port of both
master tank valves. The isolator rubber sleeve seals against the
valve spool and prevents discharge pressure from entering the
slave actuation line. Only when the master valve actuates,
moving the spool away from the rubber sleeve, is pressure
allowed through the isolator into the slave actuation line.

The installation of main and reserve actuation isolators, as
described above, is required and variations of this installation will
not be accepted.

The isolator is constructed of stainless steel, brass, and shock-
resistant plastic. The inlet and outlet connections are 1/4 in. NPT.

1/4 NPT
FEMALE PIPE

BRASS
SPACER

STEM AND
RUBBER
SLEEVE

ST
=

(3.8cm)
1/4 NPT
MALE PIPE

25M6IN. —
(5.9 cm)

FIGURE 1

008498

A WARNING

CHARGING OR PRESSURIZING OF TANK WITH
ISOLATOR (Part No. 56803) IN PLACE WILL RESULT IN
ISOLATOR DAMAGE. MAKE CERTAIN THAT THE BRASS
SPACER IS SEATED TIGHTLY AGAINST ISOLATOR BODY
AND VALVE ASSEMBLY BODY

Figure 2 illustrates a typical manifolded main and reserve system
with an actuation isolator correctly installed in each master tank
valve slave actuation port for both the main and reserve systems.

I T
MASTER
CYLINDER
SLAVE

CYLINDER

MASTER
CYLINDER

£

ACTUATION -
ISOLATOR \\HH\|HHHH\IIHWI\H\HH“
(PART NO. 56803)
v 2
S e
/
@ [®)] @ 9 @ [©)] @ [®)]
MAIN SYSTEM RESERVE SYSTEM FIGURE 2
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NOTE: THE ISOLATOR RUBBER SLEEVE SEALS AGAINST THE VALVE
SPOOL AND PREVENTS DISCHARGE PRESSURE FROM ENTERING THE
SLAVE ACTUATION LINE. ONLY WHEN THE MASTER VALVE ACTUATES,
MOVING THE SPOOL AWAY FROM THE RUBBER SLEEVE, IS PRESSURE
ALLOWED THROUGH THE ISOLATOR INTO THE SLAVE ACTUATION LINE.

FIGURE 3

008500

Figure 3 illustrates a typical exploded view of actuation isolator
attachment to a master tank.

INSTALLING THE ACTUATION ISOLATOR

During installation (either initial or existing installed systems) or
recharge, connect the actuation isolator to the master valves of
both the main and reserve systems by completing the following
steps:

The isolator must only be installed after the tank has been
charged and pressurized, and the tank valve has been closed.
Do not allow the valve spool to close while isolator is in
position as the isolator could be damaged from shear action.

Initial Installation or Recharge

1. Properly secure each charged master tank in mounting
bracket. Either leave the shipping caps in place or connect
the discharge piping.

2. Remove the 1/4 inch NPT square head pipe plug from the
valve actuation port and then complete steps 3 through 5 in
the “Existing Installation” section.

Existing Installations

1. Make certain each master tank is properly secured in
mounting bracket and that discharge piping is connected.

2. Disconnect the slave actuation hose and male connector
from each master tank valve.

3. Apply a light coat of silicone grease (Dow Corning
Compound #4 or equivalent) to the end of the rubber sleeve
on the actuation isolator.

UL No. 4510

Make certain silicone grease does not plug the hole in
the isolator stem inside the rubber sleeve.

4. Screw the isolator into valve actuation port by completing the
following steps:

FAILURE TO TIGHTEN THE ACTUATION ISOLATOR,
AS STATED, WOULD ALLOW BACK PRESSURE INTO
THE SLAVE ACTUATION LINE. THIS BACK
PRESSURE MAY CAUSE THE RESERVE SLAVE
TANKS TO BE ACCIDENTALLY ACTUATED UPON
DISCHARGE OF THE MAIN SYSTEM. DO NOT OVER
TIGHTEN THE ISOLATOR.

a. Tighten the isolator using the hex adjacent to the male
pipe thread into the valve assembly body so that the
brass spacer is seated tight against both the valve and
isolator body. Make certain there is no clearance between
the brass spacer and either the valve body or the isolator
body.

NOTE
Only Teflon tape may be used as a thread
sealer. Tape application must be to male
threads.

5. Connect the slave actuation line to the isolator outlet.

POSITION OF ISOLATOR IN HF VALVE

A ~—or»

VALVE
WALL
BACK PRESSURE FROM

/ DISCHARGE PORT

VALVE sPOOL |||

ACTUATION
LINE

[T
sfatatelele oot

WHEN THE ISOLATOR IS ——| | |||||
SNUG TO THE VALVE

BODY, THE STEM AND
SEAL REST ON THE VALVE
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FROM ENTERING THE
ACTUATION LINE.

ISOLATOR

— ENSURE THAT THIS BRASS
SPACER IS TIGHT BETWEEN THE
ISOLATOR AND VALVE BODY.

NO CLEARANCE IS ALLOWED.

FIGURE 4
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Removing the Actuation Isolator

Before recharge or periodic maintenance, disconnect the actua-
tion isolator by completing the following steps:

1. Disconnect the slave actuation line from the isolator outlet.

2. Remove the isolator from the master valve actuation port
using the hex adjacent to the valve.

3. Install a 1/4 in. NPT square head pipe plug, with teflon tape,
into the slave valve actuation port on the master valve and
replace shipping caps on discharge port and top actuator
before removing tank.
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DATE: June 8, 2012
TO: All Authorized ANSUL System Distributors
FROM: Product Management — Engineered Systems

SUBJECT: New Discharge Pressure Switch Introduction
DESCRIPTION

We are pleased to announce the new, improved Discharge Pressure
Switch (Part No. 437900). The switch features a redesigned housing and
face plate. The new housing provides two options for conduit inlet sizes —
the standard 3/4 in. and the new 1/2 in. size. The new face plate/plunger
assembly design saves time during maintenance by allowing the switch
to be tested without removing the cover. This feature also maintains
the integrity of the switch by eliminating the exposure to environmental
factors. The switch is three pole, double throw (3PDT) allowing for
multiple connections and switching capabilities, and providing versatility
and flexibility in the installation process.

The pressure switch is operated by the system agent pressure when

the system is discharged. The pressure switch can be used to open or close electrical circuits to shut
down equipment (single or 3-phase), turn on lights or alarms, or provide pressure switch feedback to an
AUTOPULSE control panel. The housing is constructed of 16 ga. steel, painted red, and is rated IP65 for
dust and water ingress. The 3/8 in. NPT brass pressure inlet is used to connect the pressure switch to the
suppression system.

Minimum operating pressure is 50 psi (3.5 bar).

Component Material Thread Size/Type | Electrical Rating | Approvals
Pressure Switch — | Switch: Nickel-plated | Conduit Inlets: 3/4 | 10A, 250 VAC UL Listed
3PDT Brass n.and 1/2in. - | 15a 125 VAC | Listed for use with
Plunger: Stainless 1-, 2-, and 3-phase
Steel

Pressure Port:
C37700 Brass

UL EX-2968 (High Pressure CO,)
UL EX-4510 (INERGEN, SAPPHIRE)
Main Telephone Numbers: 1-800-862-6785 or 1-715-735-7415
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INSTALLATION/WIRING/TESTING/RESET AND RECHARGE

Please see the attached instruction sheet for details.

008979

This bulletin is a supplement to the following ANSUL System Design, Installation, Operation and Maintenance

Manuals:

+ AQUASONIC (Engineered — Part No. 437205) dated March 1, 2010

+ AQUASONIC (Pre-Engineered — Part No. 435650-03) dated July 19, 2010
+ High Pressure CO, (Part No. 427604-04) dated July 19, 2011

* INERGEN 150-Bar (Part No. 416655-13) dated February 1, 2012

« INERGEN 200-Bar (Part No. 430149-04) dated February 1, 2012

+ Low Pressure CO, (Part No. 425908-01) dated February 1, 2010

+ SAPPHIRE (Part No. 570590-04) dated September 1, 2010

+ SAPPHIRE (India version — Part No. 570805) dated March, 2011

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

Should you have questions regarding this bulletin, please contact Technical Services as noted below.

UL EX-2968 (High Pressure CO,)
UL EX-4510 (INERGEN, SAPPHIRE)

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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These installation instructions are intended for use with the
Discharge Pressure Switch (Part No. 437900). Personnel respon-
sible for the system installation, recharge, or maintenance must
read and fully understand these instructions before attempting to
install or service any discharge pressure switch.

The fire suppression system could actuate, introducing a poten-
tially hazardous environment, causing possible serious injury or
death if these instructions and precautions are not followed.
Always read instructions and follow them carefully during instal-
lation.

DESCRIPTION

The discharge pressure switch is operated by agent pressure
when the fire suppression system is discharged. The three pole,
double throw (3PDT) pressure switch can be used to open or
close electrical circuits to shut down equipment (single or 3-
phase), turn on lights or alarms, or provide pressure switch feed-
back to an AUTOPULSE control panel.

The pressure switch specifications are as follows:

Body: Forged C37700 Brass

Housing: C.R. Steel, painted red

3/8 in. NPT Female

Less than 50 psi (3.4 bar)

2900 psi (200.0 bar)

8333 psi (574.5 bar)

-4 °F to +130 °F (-20 °C to +54 °C)

Pressure Connection:
Actuation Pressure:
Max. Working Pressure:
Proof Pressure:
Temperature Range:

Dimensions: 41/2in. (L) x 2 5/8 in. (W) x
41/2in. (H) (114 mm (L) x 67 mm (W)
x 114 mm (H))

Weight: 2.21b (1.0 kg)

IP Rating: IP65

Switch Configuration: 3PDT

Electrical Ratings: 15A, 125 VAC
10A, 250 VAC

Electrical Connections:

3/4 HP, 250 VAC
1-, 2-, or 3-phase

1/2 in. and 3/4 in. Conduit Knockouts
with #6-32 UNC Terminal Screws

DISCHARGE PRESSURE SWITCH
INSTALLATION INSTRUCTIONS

11-22-11 Page 1
1/2 IN. CONDUIT
KNOCKOUT
41/2N. RESET
(114 mm) PLUNGER
41/21IN.
(114 mm)
3/4 IN.
CONDUIT ——
KNOCKOUT
25/8IN.
(67 mm)
FIGURE 1
008919
INSTALLATION

Mounting the Enclosure

The pressure switch enclosure is designed to be mounted on any
suitable flat surface, near the agent storage tanks, using the two
mounting tabs provided.

Pressure Port Connection

The switch is designed to be piped directly off the system
discharge manifold (see Figure 2), which is the preferred method,
or if the system is utilizing an AUTOMAN II-C releasing device,
the pressure switch can be piped off the actuation line (see Figure
3). Piping requirements vary from system to system. Consult the
system installation manual for specific installation piping require-
ments for auxiliary pressure-operated devices. A 3/8 in. to 1/4 in.
reducing bushing is supplied with the pressure switch assembly
to facilitate connection to 1/4 in. actuation hose.

PRESSURE CONNECTION TO SYSTEM DISCHARGE MANIFOLD

PRESSURE —»
SWITCH
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FIGURE 2
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INSTALLATION (Continued)

PRESSURE CONNECTION TO AN AUTOMAN I[I-C RELEASE

oo’

FIGURE 3

008921

WIRING

To ensure the pressure switch maintains its listed IP rating,
proper conduit seals must be used when connecting the conduit
system to the pressure switch enclosure. Failure to do so may
result in premature pressure switch failure, resulting in a poten-
tially hazardous condition that may cause serious injury or
death.

NOTICE

Power-limited and non-power-limited circuits
should not be wired in the same pressure
switch. Separate switches should be used if
switching of both types of circuits is desired.

The pressure switch can be wired to provide system discharge
feedback to an AUTOPULSE control panel, or to directly switch
equipment on or off upon system discharge. The contact arrange-
ment of the switch is shown in Figure 4. Contacts are shown with
the switch in the “set” position.

PRESSURE SWITCH
CONTACT ARRANGEMENT

1: Pole 1, Normally-Closed (NC+)
: Pole 1, Common (COMy)

: Pole 1, Normally-Open (NO+)

: Pole 2, Normally-Closed (NC)
: Pole 2, Common (COMy)

Pole 2, Normally-Open (NO5)

: Pole 3, Normally-Closed (NC3)
: Pole 3, Common (COM3)

: Pole 3, Normally-Open (NOs3)

©ONDUOAON

PRESSURE INLET
FIGURE 4
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Pressure Switch Feedback
For system discharge feedback to a control panel, the switch
should be wired as shown in Figure 5.

WIRING FOR PRESSURE SWITCH FEEDBACK
1

2
=+
TO CONTROL
PANEL

EOL RESISTOR

FIGURE 5

008923

Upon system actuation, the normally-closed (N.C.) contacts open

up and the normally-open (N.O.) contacts close, bypassing the

End-Of-Line (EOL) resistor and signaling the panel that a
discharge has occurred.

Consult the specific control panel installation and operation
manual for proper EOL resistor value.

Direct Equipment Shutdown/Activation

Exceeding the switches listed electrical ratings can damage the
switch, creating a potentially hazardous situation that may
cause serious injury or death. Care should be taken to ensure
listed ratings are not exceeded.

For direct equipment shutdown or activation, the switch should be
wired as shown in Figures 6 and 7.

WIRING FOR DIRECT EQUIPMENT SHUTDOWN
TO POWER 1

TO EQUIPMENT TO
BE DE-ENERGIZED 2

LY

FIGURE 6
008924
WIRING FOR DIRECT EQUIPMENT ACTIVATION

1

TO POWER 2

TO EQUIPMENT 4_0'_3

TO BE ENERGIZED

FIGURE 7

008925

NOTICE

A single pressure switch should not be used to
switch circuits utilizing different voltages. If
equipment utilizing different voltages is being
used, separate switches should be used for
each voltage level.




WIRING (Continued)
Ground-Fault Protection

To properly ground the switch assembly, two green-colored
ground screws are provided, one in the back box and one on the
front cover (see Figure 8). Both should be bonded to earth, when
required, to ensure the entire assembly is protected against
ground-fault short circuits.
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GROUND
SCREW
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008927

ENCLOSURE GROUND SCREW (ABOVE) AND FRONT COVER
GROUND SCREW (BELOW)
FIGURE 8
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FUNCTIONAL TEST

Ensure the suppression system is locked out when testing the
discharge pressure switch. Failure to do so may result in intro-
ducing a potentially hazardous environment causing serious
injury or death.

The pressure switch plunger is designed so that, once installed,
the switch cover does not have to be removed to test the switch’s
functionality. To test the switch, perform the following steps:

1. Insert a flat-blade screwdriver or other instrument into the
groove on the side of the plunger.

2. Pull up on the plunger until an audible click is heard.

3. The pressure switch contacts will transfer. Verify the switch
produced the desired system response.

4. Depress the plunger, returning it to the “set” position, to reset
the switch contacts.

RESET AND RECHARGE

To reset the pressure switch after a system discharge, perform
the following steps:

1. Remove the pressure from the actuation line of the pressure
switch (if not already done).

2. Depress the plunger on top of the switch until the top of the
plunger is flush with the top of the pressure port. An audible
click should be heard.

Copyright © 2011 Tyco Fire Protection Products
All rights reserved.
Part No. 439090
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3M™ Novec™ 1230 Fire Protection Fluid

Novec 1230 fluid has been developed as a halon replace-
ment alternative to HFCs, HCFCs, and PFCs in special
hazard, high value applications. It has unique qualities that
provide the right balance of fire extinguishing performance,
end use safety, and environmental sustainability. Novec
1230 fluid is low in toxicity and environment impact. It is a
liquid at room temperature, with a low vapor pressure,
which allows for ease in handling, storage, and shipping.

Novec 1230 fluid is available in two sizes of containers:

Part No. 570650 — 55 gallon (208.2 L) Drum Shipping
Assembly

Part No. 570534 — 220 gallon (832.8 L) Tote Shipping
Assembly

» For complete Material Safety Data Sheet (MSDS) informa-
> tion, visit ansul.com.

ANSUL and SAPPHIRE are trademarks of Tyco Fire Suppression & Building Products or its affiliates.

TYCO FIRE SUPPRESSION & BUILDING PRODUCTS, MARINETTE, WI 54143-2542

715-735-7411

Form No. F-2003183-2

Copyright ©2010






| ANSUL

S&PPHIRE

SUPPIEDIION DYITEMD

System Components

UL EX-4510 9-1-10 Page 1-2
REV. 3

Agent Tank Shipping Assembly

The agent tank assemblies are manufactured in accor-
dance with DOT 4BW450 and consist of a tank fitted with a
valve and internal siphon tube. Eight partial filled tank sizes
are available. A nameplate is adhered to the tank displaying
the agent weight and gross weight. Tanks are superpressur-
ized with dry nitrogen to 360 psi (25 bar) at 70 °F (21 °C).
All tanks are available in multiple fill increments.

Note: Quantity of agent will have to be specified on cus-
tomer P.O. when ordering factory filled tank shipping

assembilies.

Also, when low pressure switch and liquid level indicator
installed options are required, they must be specified when

1
|
ordering.
) |
Component Material Approvals k ‘
Tank Steel DOT4BW450 ‘
Valve Brass %}
Valve/Tank Assembly UL Listed ' ‘ .
ULC Listed
FM Approved
Shipping Nominal Agent Approximate Dimension Equivalent
Assembly Tank Size | Quantity Empty Weight “A” Diameter Valve Length
Part No./TC Ib (ko) Ib (ko) Ib (kg) in. (cm) in. (cm) Size ft  (m)
570635 20 9to 21 33 12 10 lin. 20
(9.2) (4.11t09.5) (15) (30.4) (25.4) (6.096)
570633 50 18to 42 41 19.8 10 lin. 20
(22.7) (8.2t019.1) | (18.6) (50.2) (25.4) (6.096)
570634 90 36 to 84 57.5 32.8 10 lin. 20
(40.8) (16.3t038.1) | (26) (83.3) (25.4) (6.096)
570638 140 58 to 137 108 235 16 2in. 35
(63.5) (26 t0 62.1) (49) (59.6) (40.6) (10.668)
570639/570651 | 280 117 to 280 158 40.2 16 2in. 35
(127) (53.1t0 127) | (71.7) (102) (40.6) (10.668)
570640/570652 | 390 163 to 388 198 53.3 16 2in. 35
a77) (73.9t0 176) | (90) (135) (40.6) (10.668)
570641/570653 | 450 199 to 459 233 64.3 16 2in. 35
(204) (90.3 to 204) | (106) (163) (40.6) (10.668)
570586/570654 | 850 37910 851 456 57.7 24 3in. 85
(386) (17210 386) | (207) (146.6) (61) (25.91)

TYCO FIRE SUPPRESSION & BUILDING PRODUCTS

ONE STANTON STREET

MARINETTE, WI 54143-2542

715-735-7411

Copyright ©2010 Tyco Fire Suppression & Building Products
All rights reserved.
Form No. F-2003184-3
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Discharge Valve Assembly

The replacement valve assembly is available for field
replacement. The valve is fully assembled, with internal
components, gauge, and burst disc assembly. The replace-
ment valve is 100% leak tested before it leaves the factory.

Component Material Approvals
Valve Brass UL Listed
ULC Listed
FM Approved
Shipping
Assembly Equivalent
Part No. Description Length
570535 1in. Valve 20ft (6.096 m)
Shipping Assembly
570536 2 in. Valve 35ft (10.668 m)
Shipping Assembly
570588 3in. Valve 85ft (25.91m)
Shipping Assembly

DISCHARGE

OUTLET

ANSUL and SAPPHIRE are trademarks of Tyco Fire Suppression & Building Products or its affiliates.

TYCO FIRE SUPPRESSION & BUILDING PRODUCTS, MARINETTE, WI 54143-2542

715-735-7411

BONNET

PISTON
| — ASSEMBLY

PILOT
PORT

\

BURST DISC
ASSEMBLY

006762

Form No. F-2003185-1

Copyright ©2010
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Electric Actuator — 24 VDC

The 24 VDC electric actuator is required to electrically actu-
ate the tank valve. An electric signal is required from the
AUTOPULSE Control panel which operates the solenoid in
the actuator. This causes the actuator to open the tank
valve and discharge the agent. On multiple tank systems,
only one actuator is required, on the master valve. The
remaining tanks will be actuated pneumatically through
1/4 in. stainless steel hose and a pneumatic actuator
installed on the top of each tank valve.

The actuator draw is 0.25A.

Note: Composite cap attached to actuator is used as the
reset tool. To reset actuator, put cap in place and turn
knurled swivel coupling until cap threads are completely
engaged. A small “click” will be heard while resetting.

Note: Actuator has a 10-year shelf life.

Thread

Component | Material Type Approvals
Electric Body: Steel 1lin. UL Listed
Actuator Swivel Nut: BSPP ULC Listed

Brass FM Approved

Actuation Pin:

Stainless

Steel
Shipping Assembly
Part No. Description
570537 Electric Actuator

TYCO FIRE SUPPRESSION & BUILDING PRODUCTS
ONE STANTON STREET
MARINETTE, WI 54143-2542 715-735-7411

3.3 IN.

(85

mm)

<+——1IN.BSP —»

1.8 IN.
(45 mm)

006763

Copyright ©2010 Tyco Fire Suppression & Building Products

All rights reserved.
Form No. F-2003186-2
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AUTOPULSE Control System

The AUTOPULSE Control System is designed to monitor
fixed fire hazards. The control system can automatically
actuate the fire suppression system after receiving an input
signal from one or more initiating devices, i.e., manual pull
station or detector. The control system incorporates an
internal power supply, on-line emergency batteries, and
solid state electronics. Refer to Detection and Control man-
ual for additional information.

-

002195

NN
o

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

ANSUL INCORPORATED, MARINETTE, WI 54143-2542 715-735-7411

Form No. F-2003187

Copyright ©2008 Ansul Incorporated
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ANSUL AUTOMAN II-C Releasing Device

(For Pneumatic Actuation)

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
SAPPHIRE 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. When an AUTOPULSE Control
System is used, manual actuation is accomplished using an
electric manual pull station.

The ANSUL AUTOMAN II-C releasing device requires an
> LT-30-R nitrogen cartridge for system actuation. Cartridge
must be ordered separately.

Component Approvals

ANSUL AUTOMAN I[I-C UL Listed

Releasing Device ULC Listed
FM Approved

Shipping Assembly
Part No. Description
> 17728 ANSUL AUTOMAN II-C
Releasing Device
»| 5373 LT-30-R Nitrogen Cartridge
(order separately)
26310 Cocking Lever
(order separately)

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

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

Form No. F-2003188-1

000442

©2005 Ansul Incorporated Litho in U.S.A.
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/

The mounting bracket assembly consists of a nut, bolt, and
two bracket straps (back channel must be supplied by oth-
ers). Approved type of Unistrut Channel is series P1000T,
1.6in.x 1.6 in. (41 mm x 41 mm).

Each strap is notched for insertion into the channel, allow- A
ing the tank to be properly aligned. The bracket assembly is
designed to be mounted to a rigid vertical surface with the

tank assembly resting fully on the floor or vertical surface.

A single bracket assembly is required for 20, 50, 90, 140,
280, 390, and 450 Ib tank sizes. Two bracket assemblies
are required for the 850 Ib size tank.

Component Material Approvals sosrss
Mounting Bracket Steel UL Listed
ULC Listed

FM Approved

Shipping “A”
Assembly Dimension
Part No. Description in. (cm)
570085 Bracket Assembly for 15.7 (40)
20, 50, and 90 Ib tanks
(20 in. (25.4 cm) diameter)
570092 Bracket Assembly for 23.6 (60)
140, 280, 390, and
450 Ib tanks
(16 in. (40.6 cm) diameter)
570336 Bracket Assembly for 27.3 (69)
850 Ib tank
(24 in. (61.0 cm) diameter)

TYCO FIRE SUPPRESSION & BUILDING PRODUCTS
ONE STANTON STREET

MARINETTE, WI 54143-2542

715-735-7411

Copyright ©2010 Tyco Fire Suppression & Building Products

All rights reserved.
Form No. F-2003189-1
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Flexible Discharge Hose

The flexible discharge hose is used to connect the tank
valve outlet to rigid distribution piping. On single tank sys-
tems, a check valve is not required. Three sizes of flexible
discharge hoses are available: 1 in. (for 20, 50, and 90 Ib
tank sizes), 2 in. (for 140, 280, 390, and 450 Ib tank sizes),
and 3 in. (for 850 Ib tank sizes).

The 1 in. flexible hose or the adaptor, Part No. 570557, can
be used to connect the valve outlet to rigid pipe.

The 2 in. flexible hose or the adaptor, Part No. 570558, can
be used to connect the valve outlet to rigid pipe.

When using a 3 in. flexible discharge hose (without a mani-
fold), three single tank swivel adaptors are available for con-
nection from the valve outlet to the flexible discharge hose.

Component Material Approvals

1, 2, 3in. Flexible | Stainless Steel UL Listed

Discharge Hose Tubing with ULC Listed

Stainless Steel FM Approved
Braid Cover

Shipping

Assembly Equivalent

Part No. Description Length

570539 1in. Flexible 10.3ft (3.14 m)
Discharge Hose

570538 2 in. Flexible 17.6ft (5.36 m)
Discharge Hose

69990 3 in. Flexible 51ft (1.55m)
Discharge Hose

570557 1 in. Single Tank 06ft (0.2m)
Swivel Adaptor

570558 2 in. Single Tank 12ft (0.4m)
Swivel Adaptor

69470 3in. Flared to 3 in. 1.8ft (0.55m)
NPT Single Tank
Swivel Adaptor

69471 3in. Flared to 3 in. 1.8ft (0.55m)
Grooved Single Tank
Swivel Adaptor

570363 3in. Flared to 3 in. 1.8ft (0.55m)
BSPT Single Tank
Swivel Adaptor

1IN. HOSE
16 IN.
(406 mm)
1 AND 2 IN.
2 IN. HOSE FLEXIBLE
20 3/8 IN. DISCHARGE HOSE
(517 mm)
006760
1IN. HOSE
<= 3IN. (79 mm) —*>
2 IN. HOSE
5IN. (127 mm)
—
ADAPTOR —
TANK TO PIPE
S
4 _J
1IN. ADAPTOR
2 1/2 IN. (64 mm) —»
2 IN. ADAPTOR 006760
33/16 IN. (81 mm)
3 IN. NPT
‘ 3 IN. FLARED
SWIVEL 3IN.
FLARED
SWIVEL

16 IN. 3 IN. NPT OR 3 IN.
(410 mim) 3 IN. BSPT GROOVED

3 IN. ADAPTORS

Y

006249

3 IN. FLEXIBLE
DISCHARGE HOSE

ANSUL and SAPPHIRE are trademarks of Tyco Fire Suppression & Building Products or its affiliates.

TYCO FIRE SUPPRESSION & BUILDING PRODUCTS, MARINETTE, WI 54143-2542

715-735-7411 Form No. F-2003190-2 Copyright ©2010
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Manifold Check Valves

The manifold check valve is designed to prevent a loss of
agent during a discharge in the event that a tank has been
removed from the system. The check valve is a “mushroom”
type, which lifts into the manifold as discharge occurs.

Two sizes of manifold check valves are available: 1 in. and
2in.

Manifold are constructed of standard Schedule 40 pipe and
300 Ib. fittings. The check valves assemble directly into the

fittings.

Component Material Approvals
Check Valve Body: UL Listed
Brass ULC Listed
Stem and Seal: FM Approved
Stainless Steel
Shipping
Assembly Equivalent
Part No. Description Length
570566 1 in. Manifold 1.3ft (0.40 m)
Check Valve
570568 2 in. Manifold 21.8ft (6.66 m)
Check Valve

ANSUL and SAPPHIRE are trademarks of Tyco Fire Suppression & Building Products or its affiliates.

TYCO FIRE SUPPRESSION & BUILDING PRODUCTS, MARINETTE, WI 54143-2542

715-735-7411

1.5IN.OR 2.5 IN.

NPT MALE FOR
L

MANIFOLD INLET
CONNECTION

7

U 006889

1IN.OR 2 IN. NPT

FEMALE FOR

DISCHARGE HOSE

CONNECTION

Form No. F-2003192-2 Copyright ©2010






System Components
UL EX-4510 4-1-10 Page 1-10
REV. 1

| ANSUL

3in. Discharge Hose/
Check Valve Assembly

S&PPHIRE

SUPPIEDIION DYITEMD

The 3 in. discharge hose/check valve assembly combines
the elbow, hose, check valve, and swivel coupling for con-
nection to the valve discharge outlet and the discharge
manifold. The check valve provides a 1 1/2 in. (3.8 cm)
height adjustment.

3 IN. NPT

Equivalent
Length

APPROX.

Material 27 172 IN.

v

Component

Approvals

3in. Discharge
Hose/Check

Hose:
Double

UL Listed
ULC Listed

52 ft

(69.9 cm)

(15.85m)
FM
Approved

Braided
Stainless
Steel

Elbow:
Stainless
Steel

Valve Swivel

Nut:
Stainless
Steel

Check Valve
Body:
Cadmium
Plated
Mild Steel
Check Valve
Seal and Seat:
Brass
Spring:
Stainless
Steel

Valve

3 IN. FLARED

/ SWIVEL

006247

< 8 1/2IN.
(21.6 cm)

Shipping Assembly
Part No.

69841

Description

3 in. Discharge Hose/
Check Valve Assembly

ANSUL and SAPPHIRE are trademarks of Tyco Fire Suppression & Building Products or its affiliates.

715-735-7411 Form No. F-2003191-1 Copyright ©2010
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Discharge Nozzles

The discharge nozzles are available in a 180° and 360° pat-
tern and are designed to uniformly distribute the Novec™
1230 agent throughout the hazard area.

The 180° nozzle has seven ports and the 360° nozzle has
sixteen ports. Six sizes of nozzles are available, 1/2 through
2in.

The hydraulic flow program will determine the nozzle size
and orifice size required.

Note: When ordering nozzles, orifice size must be speci-
fied when ordered.

Component Material | Threads Approvals
1/2 in. Nozzle |Brass 1/2 in. NPT | UL Listed
3/4 in. Nozzle 3/4in. NPT | ULC Listed
1in. Nozzle 1in. NPT FM Approved
1 1/4 in. Nozzle 11/4in. NPT

1 1/2 in. Nozzle 11/2in. NPT

2 in. Nozzle 2in. NPT

Shipping Assembly

Part No. Description

570515 1/2 in Nozzle — 180°
570516 3/4 in. Nozzle — 180°
570517 1in. Nozzle — 180°

570518 1 1/4 in. Nozzle — 180°
570519 1 1/2 in. Nozzle — 180°
570520 2 in. Nozzle — 180°

570602 1/2 in. Nozzle — 360°
570603 3/4 in. Nozzle — 360°
570604 1in. Nozzle — 360°

570605 1 1/4 in. Nozzle — 360°
570606 1 1/2 in. Nozzle — 360°
570607 2 in. Nozzle — 360°

TYCO FIRE SUPPRESSION & BUILDING PRODUCTS
ONE STANTON STREET
MARINETTE, WI 54143-2542 715-735-7411

180° NOZZLE
PATTERN

004823

004840
360° NOZZLE
PATTERN

Copyright ©2010 Tyco Fire Suppression & Building Products
All rights reserved.
Form No. F-2003193-2
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Pneumatic Actuator

The pneumatic actuator is required to pneumatically actu-
ate the agent tanks. The actuator operates from pressure
received from the nitrogen cartridge located in the ANSUL
AUTOMAN I1I-C release. When the pneumatic actuator is
pressurized, the internal actuator piston pushes down on
the valve stem, opening the tank valve, allowing the agent
to discharge.

Component Material Approvals
Pneumatic Brass UL Listed
Actuator ULC Listed

FM Approved

Shipping Assembly
Part No. Description

570550 Pneumatic Actuator

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

ANSUL INCORPORATED, MARINETTE, WI 54143-2542 715-735-7411

1/4 IN. NPT

e

006764
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Local Manual Actuator

The local manual actuator is used to mechanically operate
the tank. To prevent accidental actuation, the actuator con-
tains a steel safety pin. The pin must be removed to operate
the actuator. The actuator is operated by depressing the

strike button.

The actuator can be mounted either on the top port of the

tank valve or on top of the electric solenoid valve.

Component Material Approvals
Local Manual Body: Brass UL Listed
Actuator ULC Listed
Safety Pin: Steel | FM Approved
Actuation Pin:
Stainless Steel
Shipping Assembly
Part No. Description
570549 Local Manual Actuator

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

ANSUL INCORPORATED, MARINETTE, WI 54143-2542

715-735-7411

STRIKE

l.— BUTTON

SAFETY
PIN

[ [ /
Q )

006890

Form No. F-2003195 Copyright ©2008 Ansul Incorporated






| ANSUL

S&PPHIRE

SUPPIEDIION DVITEMD

System Components

UL EX-4510

12-1-03

Page 1-14

Pressure Switch — DPST

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

alarms. The double pole, single throw (DPST) pressure
switch is constructed with a gasketed, water-tight housing.
The housing is constructed of malleable iron. A 1/4 in. NPT
pressure inlet is used to connect the pressure switch to the
1/4 in. actuation piping between the ANSUL AUTOMAN II-C
release and the pneumatic actuator on the master

SAPPHIRE tank valve.
Minimum operating pressure is 50 psi (3.5 bar)

35/8IN.
(9.2cm)

2 7/8 IN.
(7.3cm)

49/16 IN.
(12 cm)

004593

Housing: Malleable Iron
Piston: Brass
Cover: Brass

Pressure Inlet:
1/4 in. NPT Female

2HP -250VDC
30A — 250V AC/DC
5A — 480V AC/DC

Shipping Assembly
Part No. Description
46250 Pressure Switch — DPST :

Thread Electrical
Component Material SizelType Rating Approvals
Pressure Switch | Switch: BAKELITE Conduit Inlet: 2 HP - 240 UL Listed
DPST 3/4 in. NPT Female VAC/480 VAC ULC Listed

FM Approved

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

ANSUL INCORPORATED, MARINETTE, WI 54143-2542

715-735-7411

Form No. F-2003196
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Low Pressure Switch

The low pressure switch is used to indicate a pressure drop
within the SAPPHIRE tank. The switch is mounted in the
1/8 in. switch port of the tank valve. The switch continuously
monitors the tank pressure and in the event of the pressure
dropping below 290 psi (20 bar), the switch operates,
enabling the condition to be signaled at the control panel.

The low pressure switch is optional and must be ordered
separately when ordering the SAPPHIRE tank. The switch
ordered will consist of one of the two options below.

Shipping Assembly
Part No.

Description

008469

570585 Low Pressure Switch
Electrical
Option #1 Materials Pressure Settings Characteristics Wiring
GEMS Base: Transfers at: Maximum Current: Normally-Open:
Zinc-plated Steel 294 psi +/— 10 psi Falling 5A PIN 3
Diaphragm: Kapton (20.3 bar +/- 0.7 bar) Nominal Voltage: Common:
O-ring: Nitrile Resets by 350 psi Rising 24VDC PIN 1
(24 bar) Normally-Closed:
Maximum Operating Pressure: PIN 2
1000 psi (68.9 bar)
Electrical
Option #2 Materials Pressure Settings Characteristics Wiring
NASON Base: Transfers at: Maximum Current: Normally-Open:
C360 Brass 290 psi +/— 15 psi Falling 5A PIN 3
Body: (20 bar +/— 1.0 bar) Nominal Voltage: Common:
Blue Anodized Resets at: 24\VDC PIN 1
Aluminum 330 psi +/— 10 psi Rising Normally-Closed:
Diaphragm: (22.8 bar +/— 0.7 bar) PIN 2
Buna-N Maximum Operating Pressure:
2000 psi (137.9 bar)

TYCO FIRE SUPPRESSION & BUILDING PRODUCTS

ONE STANTON STREET
MARINETTE, WI 54143-2542

715-735-7411

Copyright ©2010 Tyco Fire Suppression & Building Products

All rights reserved.
Form No. F-2003197-3
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Pressure Trip

The pressure trip is connected to the 1/4 in. actuation piping
from the ANSUL AUTOMAN II-C release. By either pneu-
matic or manual actuation, the pressure trip can release
spring or weight powered devices to close doors and win-
dows, open fuel dump valves, close fire dampers or close
fuel line valves. The pressure trip is constructed of brass
with two 1/4 in. NPT fittings for connection to actuation pip-
ing. The link on the pressure switch is released either pneu-
matically, by nitrogen pressure from the cartridge in the
ANSUL AUTOMAN II-C, or manually, by use of the pull ring.
The link then releases the device which performs the auxil-
iary functions.

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

Note: Pressure trip must not be installed in agent dis-
charge piping.

Thread
Component | Material | Type Approvals
Pressure Brass 1/4 in. NPT | UL Listed
Trip Female ULC Listed

FM Approved

Shipping Assembly
Part No. Description
5156 Pressure Trip

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

ANSUL INCORPORATED, MARINETTE, WI 54143-2542 715-735-7411

3IN.

(7.6 cm) /
\ 000452

Form No. F-2003198 Copyright ©2008 Ansul Incorporated






$1| ANSUL System Components
UL EX-4510 12-1-03 Page 1-17

S&PPHIRE

SUPPIEDIION SYITEMD Warning Signs

Two warning signs are available for warning personnel that D

the space is protected by a SAPPHIRE system and no one - WA R N I N

should enter after a discharge without being properly pro-

tected. Each sign is made of aluminum and contains four THIS SPACE IS PROTECTED BY A SAPPHIRE"
mounting holes for ease of installation. FIRE SUPPRESSION SYSTEM

c : Material A | WHEN SYSTEM IS DISCHARGED AS A RESULT
omponen ateria pprovas OF FIRE, CAUTION MUST BE TAKEN TO AVOID
Warning Sign Aluminum UL Listed EXPOSURE TO PRODUCTS OF COMBUSTION.
ULC Listed
FM Approved DO NOT ENTER WITHOUT APPROVED SELF-
CONTAINED BREATHING APPARATUS OR

UNTIL AREA IS PROPERLY VENTILATED.

Shipping Assembly

Part No. Description SPPHinm

570580 Warning Sign SUPPIEDDION DYITERD
570581 Agent Discharge Warning Sign

@

stose0 @

006894

"WHEN ALARM SOUNDS
VACATE AT ONCE

3M NOVEC 1230 FIRE
PROTECTION FLUID
BEING RELEASED

S&PPHIRE

. SUPPIEDION SYSTEMD e

006895

ANSUL and SAPPHIRE are trademarks of Ansul Incorporated or its affiliates.
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Safety Relief Valve

The safety relief valve is used to relieve the nitrogen pres-
sure in the actuation line after the system has been actuat-
ed by an ANSUL AUTOMAN II-C release. After agent dis-
charge, pulling the ring on the relief valve can relieve the
pressure in the line.

Component Material Approvals
Safety Relief Brass UL Listed
Valve ULC Listed

FM Approved

Shipping Assembly
Part No. Description

15677 Safety Relief Valve

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

ANSUL INCORPORATED, MARINETTE, WI 54143-2542 715-735-7411

Form No. F-2003201
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Liquid Level Indicator

The liquid level indicator is used to measure the level of lig-
uid Novec™ 1230 agent in the tanks. The amount (weight)
of agent is determined by converting the level measurement
into a weight measurement using the weight conversion
tables located in this manual.

The liquid level is found by lifting the measuring tape from
inside the tube to the end (or approximately 3 in. (7.6 cm)
above the anticipated liquid level) and slowly lowering the
tape until a magnetic interlock with the float is felt. The tape
will then remain in the up position, allowing a reading at the
top of the housing. This measurement is accomplished with-
out removing the tank from the fire suppression system.

The indicator can be installed in empty tanks with the prop-
er port or tanks can be ordered with the indicator already
installed.

Component Material Approvals

Liquid Level Body: Brass UL Listed

Indicator ULC Listed

Tape: Steel FM Approved

Shipping Assembly

Part No. Description

570277 Liquid Level Indicator for
280 Ib Tank

570278 Liquid Level Indicator for
390 and 850 Ib Tanks

570589 Liquid Level Indicator for
450 |b Tank

TYCO FIRE SUPPRESSION & BUILDING PRODUCTS
ONE STANTON STREET
MARINETTE, WI 54143-2542 715-735-7411

—

006255
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Actuation Line Components

» 1/4 in. Actuation Hose

The 1/4 in. stainless steel actuation hose is used to connect

the 1/4 in. actuation line to the pneumatic actuator located

on the tank valve. The hose is used when the actuation line

is rigid 1/4 in. pipe and fittings. The hose has a 1/4 in. NPT

male thread on one end and a 7/16-20 female thread on the

other end. A male straight adaptor, Part No. 32338, is
»required with this hose. Three lengths of hoses are
available.

> i~ SEE CHART ‘

.';'0'0'0'030;0;0;0'

Tl ":’

*
i L)
e, LD

000432

> Part No. Description
73597 16 in. (40.6 cm) Hose
415142 32in.(81.3 cm) Hose
» 430815 42 in. (106.7 cm) Hose

1/4 in. Female Actuation Hose — Part No. 32336

The 1/4 in. stainless steel, female actuation hose is used to
connect the actuation line compression tees between each
agent tank. The hose has the same thread, 7/16-20, as the
compression tees.

I 24 IN

>
3
[¢]
3:

.;go'o;o' 'O;C‘z:;
(% V %
G Y,

ST

000433

Male Actuation Connector — Part No. 32338

The male connector is used to connect the 1/4 in. female
actuation hose to rigid 1/4 in. actuation fittings and also the
pneumatic actuator. The connector has a 7/16-20 thread for
connecting to the actuation hose and a 1/4 in. NPT thread
for connecting to the actuation piping and pneumatic
actuator.

L 1/4 - 18 NPT

/ 000434

7/16 - 20

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

ANSUL INCORPORATED, MARINETTE, WI 54143-2542 715-735-7411

Male Actuation Tee — Part No. 31811

The male actuation tee is used to connect multiple actua-
tion hoses together. The actuation tee has a 7/16-20 thread
for connecting to the female actuation hose and a NPT
thread for connecting to the pneumatic actuator on the tank
valve.

rd P
i [ i

000435

Male Actuation Elbow — Part No. 31810

The male actuation elbow is used to connect the actuation
hose to a single or last tank in a multiple tank system. The
elbow connects between the hose and the pneumatic actu-
ator on the valve. The elbow has a 7/16-20 thread for con-
necting to the hose and a 1/4 in. NPT thread for connecting
to the pneumatic actuator on the tank valve.

7/16 — 20

%4— 1/4 IN. NPT

000436

Male Adaptor — Part No. 570342

The male adaptor is required to attach the 1/4 in. actuation
hose to the master tank pilot port. When using the male
adaptor on the master tank pilot port, a 1/4 in. pipe coupling
must be used between the adaptor and the male hose
thread.

1/4 IN. MALE — [ 1/4 IN.
BSP MALE NPT

004820

Form No. F-2003200-1 Copyright ©2008 Ansul Incorporated
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Recharge Components

Recharge and rebuild tools and kits are available for disas-
sembling the valves after a discharge. O-ring kits are avail-
able to replace internal valve o-rings after a discharge.

Spanner Wrench — Part No. 570574

This tool is required to remove the valve bonnet assembly
for access to the valve piston and o-ring replacement on 1
and 2 in. valves.

Recharge Adaptors

Top Adaptor Assembly for 1 and 2 in. Valves — Part No.
570579

Fill Adaptor Assembly for 1 in. Valve — Part No. 570576
Fill Adaptor Assembly for 2 in. Valve — Part No. 570592
Fill Adaptor Assembly for 3 in. Valve — Part No. 69891

Rebuild Kits

Rebuild Kit for 1 in. Valve — Part No. 570559 (contains
bonnet o-ring, collar o-ring, siphon tube o-ring)

Rebuild Kit for 2 in. Valve — Part No. 570584 (contains
bonnet o-ring, collar o-ring, siphon tube o-ring)

Rebuild Kit for 3 in. Valve — Part No. 570373 (contains top
cap o-ring, complete piston assembly, collar o-ring)

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

ANSUL INCORPORATED, MARINETTE, WI 54143-2542 715-735-7411

Form No. F-2003232
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Material Safety Data Sheet

[3M MATERIAL SARETY DATA GHRET 3M(TM) Novec (TM) 1230 Fire Protection Fluid [FK-5-1-12] 047092007 ]

application.

| This MSDS has been prepared to mect the U.S, OSHA Hazard Comamunication Standard, 29 CFR 19101204, |

| SECTION 16: OTHER INFORMATION |

NFPA Hazard Classification
Health: 3 Flammability: 0 Reactivity: | Special Hazards: None

Mational Fire Protection Association (NFPAY hazaed ratings ave designed for vse by emergency response personnel to addeess the hazands that are
presented by short-term, acute exposure to a material under conditions of fire, spill, or similar emergencies. Hazard ratings are primarily based on the
inherent physical and toXic properties of the material but also include the toxic properties of combustion or decomposition products that are known to
be generated i significant quantities,

HMIS Hazard Classification
Health: {} Flammahility: 1 Reactivity: |  Protection: X - Sz¢ PPE section.

Hazardous Material Tdentification System (HMIS{r}) hazard ratings are designed to inform employees of chemical hazards in the workplace. These
ratings are based on the inherent properties of the material under expected conditions of normal use and are not intended for use in emergency
sitnations. HMISIT) ratings are to be vsed with a folly unplemnented HMIS(e) program. HMIS(r} is a registered mark of the Mational Paint and
Coatings Association {NPCA).

Revision Changes:

Section |: Product use information was modified.
Copynight was moditied.

Section [4: ID Number(s} was modified,

DISCLAIMER: I'he information in this Material Safety Data Sheet (MSDS]) is believed to be correct as of the date issued. 3M
MAKES NO WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING, BUT NCFU LIMITED TO, ANY IMPLIED WARRANTY
OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR COURSE OF PERFORMANCE OR USAGE OF
TRADE. User is responsible for determining whether the 3M product is 1L [or a particular purpose and suilable for user's melhod of
use or application. Given the variety of lactors that can ailect the use and application of a 3M procuct, some of which are uniquely
within the user's knowledge and control, it is essential that the user evaluate the 3M product 1o delermine whether 11 1s [it for a
particular purpose and suitable for user's method of use or application.

3M provides information in electronic form as a service to its customers. Due to the remote possibility that electronic transfer may

have resulted in errors, omissions or alterations in this information, 3M makes no representations as o its completeness or accuracy.
[n addition, information obtained from a database may not be as current as the information in the MSDS available directly from 3M.

3M MSDSs are available at www.3M.com

Page 7 of 7
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General Information

3M™ NOVEC™ 1230 FIRE PROTECTION FLUID

General Information

3M™ Novec™ 1230 Fire Protection Fluid has been devel-
oped as an alternative to Halon 1301, production of which
has ceased at the end of 1993, under the agreed adjust-
ments made to the Montreal Protocol in Nov. 1992.

Novec 1230 contains no Bromine or Chlorine and has no
ozone depleting potential.

Novec 1230 systems utilize one or more storage containers
arranged to provide the protected area with a pre-deter-
mined quantity of agent.

Novec 1230 storage container are designed to hold Novec
1230 in liquid form. Nitrogen is used to super-pressurize the
container to 360 psi (24.8 bar) at 70 °F (21 °C).

Handling and installation of Novec 1230 equipment should
only be conducted by persons trained in dealing with this
type of equipment.

Under normal conditions Novec 1230 is a colorless and low
odor fluid with a density around 11 times greater than air. It
has negligible vapor pressure and is super-pressurized with
nitrogen to 360 psi (24.8 bar) when used in fire suppression
applications.

It contains no particulates or oily residues and is produced
under 1ISO 9001 guidelines to strict manufacturing specifica-
tions ensuring product purity.

Present understanding of Novec 1230 is that fire suppres-
sion is through heat absorption and chemical means.

Novec 1230 decomposes at temperatures in excess of
932 °F (500°C) and it is therefore important to avoid appli-
cations involving hazards where continuously hot surfaces
are involved. Upon exposure to the flame, Novec 1230 will
decompose to form halogen acids. Their presence will be
readily detected by a sharp, pungent odor before maximum
hazardous exposure levels are reached.

Storage and Handling Recommendations

The unique properties of Novec 1230 fluid necessitate the
user to follow certain handling and storage guidelines.
Failure to follow these recommendations may result in cont-
amination of the agent and potential failure of the system in
which it is used. Contact with water or solvents either polar
or hydrocarbon could render Novec 1230 fluid ineffective.
Novec 1230 fluid should not be mixed with other extinguish-
ing agents (liquid, powder, or foam) without consulting
ANSUL to determine compatibility.

Novec 1230 fluid should be stored indoors, out of direct
sunlight at temperatures below 104 °F (40 °C). If container
must be stored outdoors, confirm that all openings are fully
closed. Protect container from direct sunlight and precipita-
tion to every extent possible, and fully dry the exterior of the
container prior to opening.

Based on the results of accelerated aging studies, Novec
1230 fluid is expected to have a shelf life and perform as a
clean agent for at least 30 years in a properly designed,
maintained, and operating fire suppression system, provid-
ed the agent has been stored and handled in accordance
with the information provided in this manual.

Novec 1230 fluid is a liquid at room temperature allowing it
to be transferred using conventional pumping or gravity
transfer through a closed system. Novec 1230 fluid has a
viscosity similar to water. Consequently, it can be trans-
ferred using any pump that would be used to transport a
low viscosity, nonflammable liquid. A gravity feed method
may also be used to fill the system tanks, in lieu of pump-
ing. If using a pump, it is recommended that an inline filter
(equal to or less than 20 microns) be used when filling
container.

Standards used by the fire protection industry typically
specify that clean agents meet certain standards of quality.
In order to maintain the low water content of the original
Novec 1230 fluid, procedures must be used to prevent the
entry of moist, ambient air into the storage containers.
When transferring fluid, the receiving containers should be
free of water and purged with dry nitrogen prior to filling
with Novec 1230 fluid to remove moisture-laden air. The
end of the fluid dispensing pipe must extend into the receiv-
ing container. The dispensing container should be fitted with
a vent drier or nitrogen purge to prevent the influx of moist
air as Novec 1230 fluid is withdrawn. Vent driers employing
disposable or refillable desiccant cartridges are available
from vendors such as W.A. Hammond Drierite Co. Ltd.
Alternatively, a nitrogen purge can be set up by installing a
“tee” onto the vent bung of the dispensing container and
establishing flow of dry nitrogen at a volumetric flow rate
that is in excess of the rate of withdrawal of Novec 1230
fluid from the container.

Good industrial hygiene practices should be followed when
handling Novec 1230 fluid. Novec 1230 fluid must be used
in a well-ventilated area. Provide local exhaust ventilation at
transfer points. If adequate ventilation cannot be accom-
plished to maintain air concentrations below the recom-
mended exposure guideline, use respiratory protection. The
use of vented goggles for eye protection is required when
handling Novec 1230 fluid. Always wear gloves when han-
dling Novec 1230 fluid. Gloves made from butyl rubber are
recommended. For more specific information regarding the
use of Novec 1230 fluid, refer to the Material Safety Data
Sheet.

Disposal Recommendations

Novec 1230 fluid may be disposed using an approved
industrial or commercial incinerator. Since Novec 1230 fluid
is nonflammable, it must be burned in the presence of a
combustible material. Refer to the Material Safety Data
Sheet, Section 11, for additional details.
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General Information

3M™ NOVEC™ 1230 FIRE PROTECTION FLUID
(Continued)

Health and Safety

A proper designed and installed suppression system should
not present any significant health or safety problems.
However, there are basic precautions to be taken to avoid
accidents, and aspects of the system operation that should
be understood.

Reference should be made to NFPA 2001 for the toxic and
asphyxiating hazards of clean agent replacement.

Novec 1230 agent has acceptable toxicity for use in occu-
pied 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.”

Novec 1230 fluid extinguishes fires via its cooling effect, not
by displacement of oxygen as is the extinguishment mecha-
nism of CO», thus providing the ability to utilize Novec 1230
fluid in occupied areas.

Therefore, exposure to Novec 1230 at the design concen-
tration of up to 10.0% is not a hazard to health. Exposure to
higher concentrations is permissible for limited periods.
Refer to NFPA 2001 for exposure requirements. As with
halons, the EPA and the National Fire Protection
Association (NFPA) recommend that unnecessary exposure
to any agent be avoided and that personnel evacuate pro-
tected areas as quickly as possible to avoid the decomposi-
tion products of the fire.

Novec 1230 can decompose at high temperatures to form
acids. If so, their presence is readily detected as a sharp,
pungent odor long before hazardous maximum exposure
levels are reached.

The noise created by the Novec 1230 agent discharging
can be loud enough to startle people in the vicinity, but is
unlikely to cause any permanent injury. Turbulence caused
by the high velocity discharge can dislodge substantial
objects directly in its path, and cause general turbulence
within the protected area to move paper and light objects.

Direct contact with the vaporizing liquid discharged from a
Novec 1230 nozzle has a chilling effect on objects and in
extreme cases can cause frostbite to the skin. The liquid
phase vaporizes rapidly when mixed with air and therefore
limits the risk to the immediate vicinity of the nozzle.
Reduction in visibility will occur due to the condensation of
water vapor.

The discharge of clean agent systems to extinguish a
fire can result in a potential hazard to personnel from the
natural form of the clean agent or from the products of
combustion that result from exposure of the agent to the
fire or hot surfaces. Unnecessary exposure of personnel
either to the products of decomposition shall be avoided.

DESCRIPTION OF SAPPHIRE SYSTEMS

SAPPHIRE systems are designed to suppress fires in
Class A, B, and C hazards.

Novec 1230 suppress fires by a combination of physical
and chemical means. It does not significantly deplete the
oxygen content in the room.

A system comprises one or more containers connected to a
system of piping and nozzles. Novec 1230 is liquid under
pressure and is stored in steel containers, each of which is
fitted with a valve specially designed to allow the contents
of the container to discharge within 10 seconds. When the
valve opens, Novec 1230 flows into the distribution piping to
the discharge nozzles where it is rapidly dispersed as a
vapor.

Discharged Novec 1230 gives the appearance of a fog
which may reduce visibility. This normally clears rapidly and
should not obstruct the ability of personnel to safely exit the
protected area.

SAPPHIRE Engineered Fire Suppression Systems are par-
ticularly valuable in extinguishing fires in enclosures con-
taining hazards or equipment where a clean, electrically
non-conductive medium is essential or where the cleaning
up of foam, water or dry chemical would be a problem.

APPROVALS

The SAPPHIRE Fire Suppression System has been tested

and listed by Underwriters Laboratories, Inc. (EX-4510) and

Underwriters Laboratories of Canada (CEX1151) as well as

Factory Mutual (FM) as an engineered system for Class A,
» B, and C fire suppression, at temperatures between 32 °F
»to 130 °F (0 °C to 55 °C).



TYPE OF SYSTEM

Total flooding is the approved type of system available. A
total flooding system normally consists of a fixed supply of
Novec 1230 agent 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 Novec 1230
agent concentration for a period of time to extinguish the
fire.

TYPES OF ACTUATION

There are three basic types of actuation for the SAPPHIRE
systems: pneumatic, mechanical, and electric.

Electrical

Automatic electric actuation of the cylinder valve, through
an approved control panel, can be accomplished by using
an electric actuator. The actuator is energized by an electric
signal from the detection/control panel. When using the
electric actuator, a mechanical actuating device can be
attached as a secondary means of actuation. When using
electric actuation, a means of manual release must also be
provided.

Mechanical

Mechanical actuation is accomplished by means of a local
manual actuator mounted on top of the tank valve or on top
of the electric actuator. The tank is actuated by removing
the safety pin on the actuator and depressing the strike
knob. The pin in the actuator opens the tank valve, allowing
the tank to discharge the agent.

Pneumatic

Pneumatic actuation utilizes nitrogen gas pressure from a
cartridge located in a releasing device such as an ANSUL
AUTOMAN 1I-C release. The gas pressure forces the pneu-
matic actuator, located on the tank valve, down, which in
turn forces the cylinder valve open, releasing the Novec
1230 agent from the tank, through the piping and out the
nozzles.
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TYPES OF DETECTION

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

Electronic Control Panel

Electric actuation of the SAPPHIRE system is obtained
through the use of electronic control systems that 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
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 actuator located on the master tank valve.
The actuator opens the master valve, actuating that tank
and causing pneumatic actuation of the remaining tanks
from the pressure of the master tank.

Electric Release Device

The ANSUL AUTOMAN II-C electric releasing device uses
approved thermal detectors and actuates the SAPPHIRE
tanks pneumatically, utilizing high-pressure nitrogen to open
the tank valve.

SYSTEM LIMITATIONS

SAPPHIRE engineered systems are based on a Hydraulic
Flow Program developed by Hughes Associates Inc. The
program predicts the two-phase flow of Novec 1230 agent
and nitrogen through a pipe network. Information detailing
the enclosure is entered and the program calculates the
required pipe sizes, nozzle drill sizes, average nozzle pres-
sures and discharge time.

As system design calculations are critical to the success of
the suppression system, only ANSUL or ANSUL trained
personnel are authorized to perform system calculations.

NOTICE
The calculation method has been
designed for specific types of fittings, pipe,
and pipe I.D. When these limitations are
not maintained, there is a risk that the sys-
tem will not supply the required quantity of
extinguishing agent.
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SYSTEM LIMITATIONS (Continued)

Design/Flow Calculation Limitations

System Operating Temperature: 32 °F to 130 °F (0 °C to
54 °C)
Minimum Design Concentration: Class A, 4.2% — Class B,

contact Ansul Technical Services for specific fuel design
concentrations

Fill Density: Maximum 75 Ib/ft3 (34.0 kg/m3), Minimum
31.0 Ib/ft3 (14.1 kg/m3)

Discharge Time: Maximum 10 seconds, Minimum 6
seconds

Maximum Arrival Imbalance: 1 second

Maximum Runout Imbalance: 2 seconds

Maximum Pipe Volume to Cylinder Liquid Volume: 80%
Minimum Pipe Volume Ratio Before First Tee: 10%
Nozzle Area Ratio:

Maximum Minimum
All Size Nozzles 1/2 in. Nozzle All Other Sizes
80% 10% 20%

Minimum Nozzle Pressure: 73 psi (5.0 bar)
Flow Rate Limit:

Pipe Minimum Flow Rate ~ Maximum Flow Rate
Diameter Ib/s (kg/s) Ib/s (kg/s)
1/2'in. 1.0 (0.5) 3.0 (1.4)
3/4in. 2.0 (0.9) 55 (2.5)
lin. 35 (1.6) 8.5 (3.9)
11/4in. 6.0 (2.7) 125 (5.7)
11/2in. 9.0 (4.2) 20.0 (9.2)
21in. 14.0 (6.4) 30.0 (13.6)
21/2in. 20.0 (9.1) 55.0 (24.9)
3in. 30.0 (13.6) 90.0 (40.8)
4in. 55.0 (24.9) 125.0 (56.7)
5in. 90.0 (40.8) 200.0 (90.7)
6 in. 120.0 (54.4) 300.0 (136.1)
» Maximum Allowed Split Through a Tee:
65% —
% — 90%
3802 70% — ' h
30%
35% — 10%
1 SIDE THRU TEE
BULL TEE
FIGURE 1

002201

Maximum nozzle height above floor level for a single row
of nozzles is 14 ft (4.3 m). For ceiling heights over 14 ft
(4.3 m), additional rows of nozzles may be added.

Nozzles to be located a maximum of 12 in. (30.5 cm)
down from the ceiling, positioned vertically (either up or
down). Exception: Sub-floor nozzles may be positioned
either vertically down from the top of the sub-floor or verti-
cally up from the bottom of the sub-floor.

>« Maximum Area Nozzle Coverage: 1800 ft2 (167.2 m?2)
* Minimum Ceiling Height: 12 in. (30.5 cm)
* Piping/Tee Orientation:

FLOW FLow

NOT ACCEPTABLE ACCEPTABLE

NOT ACCEPTABLE ACCEPTABLE

NOT ACCEPTABLE ACCEPTABLE

FIGURE 2

006903

e Critical Pipe Length Before and After a Tee Split:

Minimum of 10 pipe diameters



SYSTEM LIMITATIONS (Continued)
Design/Flow Calculation Limitations (Continued)
e Maximum Elevation Difference in Pipe Runs:

— Statement No. 1. If nozzles are only located above the
tank outlet, then the maximum elevation difference
between the tank outlet and the furthest horizontal pipe
run or discharge nozzle (whichever is furthest) shall not
exceed 30 ft. (9.1 m). See Figure 3.

— Statement No. 2. If nozzles are only located below the
tank outlet, then the maximum elevation difference
between the tank outlet and the furthest horizontal pipe
run or discharge nozzle (whichever is furthest) shall not
exceed 30 ft. (9.1 m). See Figure 3.

— Statement No. 3. If nozzles are located both above and
below the tank outlet, then the maximum elevation dif-
ference between the furthest horizontal pipe runs or
discharge nozzles (whichever is furthest) shall not
exceed 30 ft. (9.1 m). See Figure 3.

U BEE)
30 FT. 30 FT.
(9-1m) (9.1 m)

STATEMENT NO. 1

g 30 FT.
(9.1m)

g 30 FT.
(9.1 m)

STATEMENT NO. 2

J

30 FT.
(9.1m)

by

STATEMENT NO. 3

FIGURE 3
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Manifolding: All tanks on the same manifold must be the
same size and fill weight.

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.

Minimum Class A design concentration: 4.2%
Maximum design concentration for occupied spaces: 10%

The SAPPHIRE Designer Program is designed for a
+70 °F (+21 °C) tank operating/storage temperature.
Therefore, the tank operating/storage temperature must
be in the range of +60 °F to +80 °F (+15.5 °C to 26.7 °C)
for a single system protecting two or more separate haz-
ards. If the tank operating/storage temperature is outside
this range, an insufficient or excessive quantity of agent
may be discharged from one or more discharge nozzles.
If tanks cannot be stored within this range, then each
hazard must be protected with its own individual system.
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Planning for design and installation for a SAPPHIRE system
should start when the customer is first contacted in regards
to protecting his hazard with Novec 1230 agent. 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
protection is to correctly define the hazard and conduct a
complete survey to determine if the system will properly
protect the hazard. Coordination with all parties involved in
the project 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
SAPPHIRE system required and also to determine at a
later date if any changes were made to the hazard after the
system was installed. Information necessary for design of a
system is listed in the following paragraphs.

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.

¢ ldentify 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.
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Novec 1230 Supply Requirements:

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

» « |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 500 Ib/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 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 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.

* |dentify preferred supply piping routes.

* Indicate any obstructions to the piping or wiring runs.

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.

» Will dampers be required for Inlet or Exhaust ducts? If so,
how will they be operated, electrically or pneumatically?
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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 understand the
procedure. The example uses a computer room, subfloor,
and storage room as shown below.

APPLICATION METHOD

Total flooding is the only approved application method for
SAPPHIRE systems. Novec 1230™ agent is stored as a
liquid and discharged as a gas; it does not create a liquid
stream, therefore, local application of agent is not possible
because the flow of gas cannot be accurately predicted
once it exits the nozzles.

10FT.
N ?*
1FT.
FIGURE 1

006891

Total Flooding

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

v

STEP NO. 1 — Determine hazard volume(s)

The first step in the design of an SAPPHIRE 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
volumes 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
distribution is achieved.

Complete this step for each area protected by the system.

Example:

e Computer Room =46 ft x 20 ft x 10 ft = 9200 cu ft
» Subfloor =46 ft x 20 ft x 1 ft = 920 cu ft

e Storage Room =12 ft x 12 ft x 10 ft = 1440 cu ft

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
system.
Example

There are no solid, permanent structures or equipment to
deduct from hazard areas.
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APPLICATION METHOD (Continued)
Total Flooding (Continued)

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

There are no solid, permanent structures or equipment to
deduct from hazard areas.

STEP NO. 4 — Determine minimum design concentration
Minimum Design Concentration is defined by NFPA 2001
as the Extinguishing Concentration for the specific fuel plus
a 20% safety factor for Class A fuel and a 30% safety factor
for Class B fuel. 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:

SAPPHIRE Minimum Design Concentrations

Class A Surface Fuels 4.2%
»| Class B Fuels See Note 1*
Class C Fuels 4.2%

» * NOTE 1: Design concentration for any Class B fuel must be a minimum of
4.2%. Many fuels require higher %. Contact Ansul Technical Services

» Department for Minimum Design Concentrations for all Class B fuels.

Class A, B (contact ANSUL for types), and C hazards are
UL listed and FM approved for SAPPHIRE 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).

STEP NO. 5 — Determine minimum quantity of Novec
1230 agent required

This step is used to determine the minimum amount of
Novec 1230 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 Novec 1230 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 extinguished.
Minimum Ambient Temperature is defined as the lowest
anticipated temperature in the enclosure during normal
conditions and is usually determined by the environmental
conditions or the air handling system. This temperature is
used in the design because it is the “worst case,” meaning
that it will require the highest amount of agent.

Using these two variables, the weight of agent required for
a hazard can be calculated from the formula below:

First: The formula in NFPA 2001 can be used.

W = L X C
S 100-C

W = Weight of agent required — Ib

V = Hazard volume — ft3

S = Specific vapor volume — ft3/lb where S = 0.9856 +
0.002441T

T = Design temperature in hazard area — F°

C = Required Novec 1230 design concentration (% by
volume) at design temperature (T)

Note: This calculation includes an allowance for the normal
leakage (efflux) from a “tight” enclosure due to agent expan-
sion.

The second option for calculating the required quantity of
Novec 1230 agent is to refer to the “Flooding Factor Chart”
on Page 5-13 and 5-14 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
minimum temperature, the minimum design concentration,
or both are not listed, interpolation will be required.

Next, to determine the quantity of Novec 1230 agent, multi-
ply the Reduced Hazard Volume by the Flooding Factor
determined from the table.

Complete this step for each area protected by the system.

NOTICE
The actual design concentration of Novec
1230 agent cannot be less than the
concentration selected in Step No. 4.
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APPLICATION METHOD (Continued)
Total Flooding (Continued)

Example
Minimum Ambient Temperature = 60 °F.
Flooding Factor = 0.0387

Computer Room
* 9200 cu ft x 0.0387 = 356.0 Ib of Novec 1230 agent

Subfloor
e 920 cu ft x 0.0387 = 35.6 Ib of Novec 1230 agent

Storage Room
e 1440 cu ft x 0.0387 = 55.8 Ib of Novec 1230 agent

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

It may be necessary at this point to adjust the required
initial Novec 1230 agent quantity for altitude effects. An
increase in altitude causes the agent to expand and occupy
more space, which will lead to a higher concentration if the
agent quantity is not reduced accordingly. A decrease in
altitude will cause the opposite effect, increasing the quan-
tity 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 maintain a posi-
tive 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 5-10 in this section.

Determine the total Novec 1230 agent required by multiply-
ing the quantity of agent required (see Step 5) by the
Altitude Correction Factor. If the altitude is between 3000 ft
below sea level and 3000 ft above sea level, use of the alti-
tude correction factor is optional. Interpolation of the table
may be necessary if the actual altitude or pressure is not
listed.

Example

The hazard altitude is 4000 feet. Referring to the chart on
Page 5-10, the altitude correction factor of 4000 ft is 0.86.
Computer Room

» 356.0 Ib Novec 1230 agent x 0.86 = 306.2 Ib of agent
Subfloor

» 35.6 Ib Novec 1230 agent x 0.86 = 30.6 Ib of agent

Storage Room
» 55.8 Ib Novec 1230 agent x 0.86 = 47.9 Ib of agent
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STEP NO. 7 — Determine the total system agent quantity
required

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

Example

Minimum Quantity Required:
» 306.2 + 30.6 + 47.9 = 384.7 Ib of agent

STEP NO. 8 — Determine estimated number of tanks
required

To determine the estimated number of tanks required,
divide the quantity of Novec 1230 agent for the entire
system by the actual tank capacity and then round up to the
next whole number. Note: The SAPPHIRE tank size listed
on the Component Sheet is a nominal size. The quantity
entered into the calculation should be the Actual Fill
Quantity in the tank. Refer to the table below for exact
guantities.

Note: When manifolding tanks, all tanks on the manifold
must be the same size and fill weight.

Nominal Tank Min.-Max.
Size Fill Weight
» 201b 9-12 b
50 Ib 18-42 b
90 Ib 36-84 Ib
1401b 58-137 |Ib
280 Ib 117-280 Ib
390 |b 163-388 Ib
450 |b 199-459 Ib
»850 Ib 379-851 |b

Note: Actual tank(s) size(s) and fill weights may change
» based upon the SAPPHIRE Designer ANSL program
system calculations.
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APPLICATION METHOD (Continued)
Total Flooding (Continued)
Calculate required agent for each hazard volume:

Individual Hazard Area
Sum of Hazard Areas

% Hazard Agent

>
e Computer Room = M: 79.58%
11560 cu ft
 Subfloor = S20cuft = 7.95%
11560 cu ft
» Storage Room = 1440cutt = 12.45%
> 11560 cu ft

As the subfloor is less than 10% of the total volume, a
separate tank may be required due to hydraulic limitations.
Therefore:

>
e Computer Room = M: 86.47%
10640 cu ft
e Storage Room = 14d0cutt = 13.53%
10640 cu ft
 Subfloor = 920 cuft = 100%
> 920 cu ft

To determine the size and quantity of tanks required, add
the hazard agent quantities together:

>+ 306.2 Ib (Computer Room) + 47.9 (Storage Room) =
354.1 Ib (Rounded up to 355 Ib)

L 30.6 Ib (Subfloor) = 31 Ib rounded up

STEP NO. 9 — Determine the Design Concentration at
the Maximum Ambient Temperature for Each Area

This step determines the Design Concentration of Novec
1230 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.

Example
Maximum Ambient Temperature = 80 °F

The following calculation is used:

_ 100w

C = VW
S
Where:

W = Weight of agent used — Ibs
V = Volume of hazard — ft3

S = Specific vapor volume — ft3/lb where S = 0.9856 +
0.002441T
T = Maximum ambient temperature — °F

C = Design Novec 1230 concentration at maximum

ambient temperature (T)

Then, C + altitude correction factor = design concentration

at maximum temperature
Example:
e Computer Room

100 (306.2 Ib)

€= 9s00cufi+30621b
1.181 f3/b
C = 3.8%

Design concentration = 3.8% + 0.86 (altitude correction
factor) = 4.4%

e Storage Room

c o 100 (47.9 Ib)
" 1440cuft+4791b
1.181 ft3/lb
C = 3.8%

Design concentration = 3.8% + 0.86 (altitude correction
factor) = 4.4%

» Subfloor
C = 100 (31 1b)
T 920cuft+31lb
1.181 ft3/lb
C = 3.8%

Design concentration = 3.8% + 0.86 (altitude correction
factor) = 4.4%



APPLICATION METHOD (Continued)
Total Flooding (Continued)

STEP NO. 10 - Verify that the actual Novec 1230 agent
concentration is within the design concentration range
of 4.2% to 10%

This step is used to verify that the “worst case” design
concentration will not exceed limits for fire suppression on
the low end and life safety on the high end..

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 considered
not normally occupied.”

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

4.4% and 4.5% are between 4.2% and 10%, therefore the
system design is acceptable.

STEP NO. 11 — Determine the Design Concentration at
Normal Ambient Temperature

Complete the same procedure as done in Step No. 9 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.

e Computer Room

» . _  100(30621b)
| ©= 9s00cun+306.21b
1157 f3lb
C=37%

Design concentration = 3.7% + 0.86 (altitude correction
factor) = 4.3%

e Storage Room

C = 100 (47.9 Ib)
© 1440cuft+4791Ib
1.157 t3/lb
C=37%
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Design concentration = 3.7% + 0.86 (altitude correction
factor) = 4.3%

» Subfloor
|> C = 100 (31 1b)
> T 920cuft+31llb
1.157 ft3/lb
C = 3.8%

Design concentration = 3.8% + 0.86 (altitude correction
factor) = 4.4%

STEP NO. 12 — 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.

I Figures 2 and 3 in this step contain the possible lengths
and widths each nozzle is capable of covering. The rectan-
gles are determined by the maximum area of 1800 sq ft
(167.2 m) with a radius of 30 ft (9.1 m) for the 360° nozzle

»and a radius of 49.25 ft (15.0 m) for the 180° nozzle. Note:
Maximum of 20 nozzles per system.

Complete this step for each area protected by the system.

360° NOZZLE REQUIREMENTS:

»+ Maximum area coverage per nozzle — 1800 sq ft (167.2
sg m)

»+ Maximum radial distance per nozzle — 30 ft (9.1 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
nozzles should be as equally spaced as possible.

60 FT
(18.29 m)

FIGURE 2

008629
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APPLICATION METHOD (Continued)
Total Flooding (Continued)

180° NOZZLE REQUIREMENTS:

»+ Maximum area coverage per nozzle — 1800 sq ft

(167.2 sqg m)

» « Maximum radial distance per nozzle — 49.25 ft (15.0 m).

The radial distance is defined as the distance from the
nozzle to the farthest point of the area protected.

* Nozzle must be located within 12 in. (305 mm) of the wall

of the hazard.

e The index mark on the bottom of the nozzle must point at

the center of the hazard.

49.25 FT
(15.0 m)

> 360° Nozzle Coverage Capability
Length  Width Length  Width Length  Width
ft ft ft ft ft ft
6 60 24 55 42 43
7 60 25 55 43 42
8 59 26 54 44 41
9 59 27 54 45 40
10 59 28 53 46 39
11 59 29 53 47 37
12 59 30 52 48 36
13 59 31 51 49 35
14 58 32 51 50 33
15 58 33 50 51 32
16 58 34 49 52 30
17 58 35 49 53 28
18 57 36 48 54 26
19 57 37 47 55 24
20 57 38 46 56 22
21 56 39 46 57 19
22 56 40 45 58 15

» 23 55 41 44 59 11

FIGURE 3

008630

> 180° Nozzle Coverage Capability

Length  Width Length  Width Length  Width
ft ft ft ft ft ft
4 98 39 45 68 26
6 97 40 45 69 26
8 97 41 43 70 25
10 96 42 42 71 25
12 95 43 41 72 25
14 94 44 40 73 24
16 93 45 40 74 24
17 92 46 39 75 24
18 91 47 38 76 23
19 90 48 37 77 23
20 90 49 36 78 23
21 85 50 36 79 22
22 81 51 35 80 22
23 78 52 34 81 22
24 75 53 33 82 21
25 72 54 33 83 21
26 69 55 32 84 21
27 66 56 32 85 21
28 64 57 31 86 20
29 62 58 31 87 20
30 60 59 30 88 20
31 58 60 30 89 20
32 56 61 29 90 20
33 54 62 29 91 19
34 52 63 28 92 17
35 51 64 28 93 16
36 50 65 27 94 14
37 48 66 27 95 13
»38 47 67 26 96 11

REQUIREMENTS COMMON TO ALL NOZZLES:

Maximum nozzle height above floor level for a single row
of nozzles is 14 ft (4.3 m). For ceiling heights over 14 ft
(4.3 m), an additional row of nozzles is required.

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 hazard
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 distri-
bution of agent.

For multiple level hazards, the intermediate levels of
nozzles must be positioned at the top of the designed
height for each intermediate level. Nozzles mounted at
the ceiling must be within 12 in. (305 mm) of the ceiling.



APPLICATION METHOD (Continued)
Total Flooding (Continued)

Example
> Computer Room
The computer room is 46 ft x 20 ft. Therefore, using the
360° chart, this can be covered using the 46 ft x 38.52 ft
configuration:
* 46 ft Length / 46 = 1.00 = 1 nozzle
20 ft Width / 38.52 = 0.52 = 1 nozzle
e 1 nozzle x 1 nozzle = 1 nozzle required for computer room

Storage Room

The storage room is 12 ft x 12 ft. Therefore, using the 360°
chart, this can be covered using the 12 ft x 58.78 ft configu-
ration:

e 12 ftLength /12 =1.00 =1 nozzle
e 12 ft Width / 58.78 = 0.20 = 1 nozzle
* 1 nozzle x 1 nozzle = 1 nozzle required for storage room

Subfloor

The subfloor is 33 ft x 15 ft. Therefore, using the 360° chart,
this can be covered using the 33 ft x 50.10 ft configuration:
e 33ftLength /33 =1.00 =1 nozzle

15 ft Width / 50.10 = 0.30 = 1 nozzle

| » 1nozzle x 1 nozzle = 1 nozzle required for subfloor

STEP NO. 13 — 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
guotation 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
Designer’s best interest to increase the pipe size.

Complete this step for each area protected by the system.

Example
Computer Room
>« 306.2 Ib + 10 seconds = 30.62 Ib/sec

Storage Room
* 47.9|b + 10 seconds = 4.8 Ib/sec

Subfloor
»+ 311b+ 10 seconds = 3.1 Ib/sec

A\

v

v
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STEP NO. 14 — 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. 13) by the nozzle quantity (Step No. 12).

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
volume for the area and then multiply the Flow Rate for the
Area (Step No. 13) 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.

Complete this step for each area protected by the system.

Example

Computer Room
» 30.62 Ib/sec + 1 nozzle = 30.62 Ib/sec per nozzle

Storage Room
» 4.8 Ib/sec + 1 nozzle = 4.8 Ib/sec

Subfloor
* 3.1 Ib/sec + 1 nozzle = 3.1 Ib/sec per nozzle

STEP NO. 15 — Determine the Nozzle Locations and Lay
Out the Interconnecting Piping

Using a plan view drawing of the protected areas, locate
each nozzle and the tanks. Note: Nozzles should be
located at the top of the hazard area, aimed up or down.
(Nozzles in subfloor can also be aimed upward or down-
ward.) Connect the nozzles with piping following the piping
guidelines listed in the General Information Section and the
Installation Section. After all of the nozzles are connected,
lay out the piping to the tanks and lay out the manifold.

STEP 16 — Complete an Isometric Sketch of the Piping
Layout

Create an isometric sketch of the piping for use in inputting
the information in the SAPPHIRE Designer ANSL program.

Piping Node Points

A node point defines the start or end of a branch
(segment) in the pipe system. A branch can consist of a run
of pipe or another object such as a flex hose or check valve.
Each node point is indicated on the isometric screen of the
software by a circle.
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APPLICATION METHOD (Continued)
Total Flooding (Continued)

STEP 16 — Complete an Isometric Sketch of the Piping
Layout (Continued)

Segment 1 (Node O to 1) always represents the cylinder.
This segment can never be changed. The pipe length is the
siphon tube/valve length (which is also the elevation change
for the vertical cylinder) and the total equivalent length is
the measured equivalent length of the siphon tube/valve
assembly. The designer program will number the rest of the
pipe segments, as they are input.

Nozzles

Nozzles are indicated with the number of the enclosure and
the number of the nozzle in that enclosure (i.e., EIN1 —
E1N2). The designer program assigns the nozzle indicators.
Sequential placement is not required; however, it is recom-
mended that the designer use some sort of humbering
system to prevent confusion.

STEP 17 — 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 flow rate limita-
tions and design/calculation limitations.

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 designer’s best interest to increase the pipe size.

Example

Computer Room
e 30.62 Ib/sec per nozzle = 2 in.

Storage Room
* 48 Ib/sec =1in.

Subfloor
e 3.1 Ilb/sec =3/4in.

STEP NO. 18 — Perform Flow Calculations

With the information developed in Steps No. 15 and 16, run
the computer program to determine the final pipe sizes and
nozzle orifice sizes. The SAPPHIRE Designer Program is
the only calculation method to be used with ANSUL
Engineered Systems.

STEP NO. 19 — 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
performance. The SAPPHIRE Flow 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 (4.2% to 10% for occupied
spaces).

2. The agent quantity is above the amount required in the
Actual Quantity box (See Step No. 7).

STEP NO. 20 — Complete Layout of the System
At this point, all final details of the system can be finalized.

STEP NO. 21 — Create Estimated Bill of Materials
Create a list of all materials necessary to install the system.

Note: Actual tank(s) size(s) and fill weights may change
» based upon the SAPPHIRE Designer ANSL program
system calculations.

STEP NO. 22 — Create Installation Drawings

The final step in the design of an SAPPHIRE system is
completion of installation drawings for submittal to the
appropriate authority and the customer. These drawings
should include all details necessary for installation of this
system.

SAMPLE APPLICATIONS

Refer to Section X (Typical Applications) for an example of
a typical application. By reviewing this example, it may help
answer some questions concerning the total design
process.



ACTUATION REQUIREMENTS

Three types of actuation are available for the SAPPHIRE
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 manual actua-
tor can be mounted on top of the tank valve. The manual
release actuator provides a manual means of agent tank
actuation by direct manual actuation. The master valve is
the only one that requires a manual actuator. On two or
more tank systems, the remaining tanks are actuated by
the pressure from the master tank.

Pneumatic Actuation

Pneumatic actuation is accomplished by supplying pressure
to the pneumatic actuator on the tank valve. The pressure is
supplied from an LT-30-R nitrogen cartridge located in the
ANSUL AUTOMAN II-C release. The cartridge pressure
pneumatically opens the cylinder valve.

In Option 1 and Option 1a, one pilot valve is required in
single or multiple cylinder systems. The rest of the cylinders
will be actuated from the pressure of the pilot cylinder. In
Option 2, all tank valves are actuated from the ANSUL
AUTOMAN II-C. The maximum length of 1/4 in. Schedule 40
pipe is 100 ft (30.5 m) or 120 ft (36.6 m) depending on the
option. See Figures 2 and 3 on Page 5-9. 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
maximum 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.

Electric Actuation

One electric solenoid actuator can be used to electrically
actuate the master valve. After the master valve is electri-
cally actuated, agent pressure from that tank pneumatically
actuates the remaining tanks through the pilot ports.
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ACTUATION DETAILS

Pneumatic actuation can actuate up to 10 or 11 SAPPHIRE
agent tanks depending on the type of actuation design
chosen. Two options of pneumatic actuation are available:
Option No. 1 — Master SAPPHIRE tank actuated electrically
using a solenoid actuator with an AUTOPULSE control
panel and then additional slave SAPPHIRE tanks pneumat-
ically off the master tank valve pilot port or Option No. 1la —
Master SAPPHIRE tank pneumatically off an ANSUL
AUTOMAN 1I-C releasing device and then additional slave
SAPPHIRE tanks pneumatically off the master tank valve
pilot port.

Option No. 1 or No. 1a — Master/Slave option — This option
allows 11 SAPPHIRE tanks to be simultaneous actuated.
The first tank is actuated electrically or pneumatically via an
actuator located on top of the tank valve. The remaining 10
tanks are actuated from the pilot pressure port on the
master tank valve to the pneumatic actuator(s) on the slave
tank valve(s).

The maximum actuation line length from the ANSUL

AUTOMAN II-C release is 120 ft (36.6 m) of 1/4 in. Schedule

40 piping or stainless hose or tubing to the pneumatic actua-
» tor located on the master tank valve. See Figure 4.

The maximum actuation line length from the Master tank

valve to the last Slave tank valve is 100 ft (30.5 m) (includ-

ing all drops to the valves) of 1/4 in. stainless steel hose or
» stainless steel tubing. See Figure 4.

100 FT. (36.6 m)
MAXIMUM LENGTH

WIRING TO AUTOPULSE
CONTROL PANEL
—=< )

SOLENOID
\ ACTUATOR

PILOT

AUTOPULSE PORT

CONTROL
PANEL

ELECTRIC SOLENOID

L) L L
ACTUATOR OPTION

MASTER
TANK

SLAVE
TANK

SLAVE
TANK

SLAVE
TANK

SLAVE
TANK
006899

1/4 IN. ACTUATION PIPING

120 FT. (36.6 m) MAXIMUM LENGTH 100 FT. (36.6 m)
MAXIMUM LENGTH
'/ SAFETY RELIEF
o VALVE B
ANSUL AUTOMAN II-C
RELEASE
> OPTION 1 AND 1A: 1

MASTER + 10 SLAVES
= 11 TOTAL TANKS
MAXIMUM
NOTE: ANY SIZE
PARTIAL FILLED TANKS MASTER  SLAVE ~ SLAVE  SLAVE  SLAVE
CAN BE ACTUATED TANK TANK TANK TANK TANK
SIMULTANEOUSLY OPTION 1a 006892

> FIGURE 4
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ACTUATION DETAILS (Continued)

Option No. 2 — All tanks actuated directly from ANSUL
AUTOMAN 1I-C option — This option allows 10 SAPPHIRE
tanks to be simultaneous actuated from the nitrogen pres-
sure from the ANSUL AUTOMAN II-C releasing device. All
tanks are actuated pneumatically via a pneumatic actuator
located on top of each tank valve.

The maximum length of 1/4 in. Schedule 40 piping or stain-
less hose or tubing that can be utilized from the ANSUL
AUTOMAN II-C release to actuate one pneumatic valve
actuator is 120 ft (36.6 m) (including all drops to the valves).
When additional tanks are required, refer to Actuation
Piping Table below for maximum actuation pipe length.

Actuation Piping Chart (For Option No. 2)

Quantity of Pneumatic ~ Maximum Length of
Actuated Valves 1/4 in. Actuation Line
120 ft (36.6 m)

118 ft (35.9 m)

116 ft (35.4 m)

114 ft (34.7 m)

112 ft (34.1 m)

110 ft (33.5m)

108 ft (32.9 m)

106 ft (32.3 m)

104 ft (31.7 m)

102 ft (31.1 m)

QW ~NOOULhA,WNPR

[y

Note: It is important to note that the actuation lengths listed
include branch lines to accessory items (pressure switches,
pressure trips, etc.). For each actuation line accessory,
deduct a foot from the above maximum lengths.

NOTE: ANY SIZE PARTIAL FILLED TANKS CAN BE
ACTUATED SIMULTANEOUSLY

° 1/4 IN. ACTUATION PIPING MAXIMUM SAFETY
120 FT. (36.6 m) INCLUDING DROPS RELIEF
TO PNEUMATIC ACTUATOR(S) VALVE
ANSUL
AUTOMAN II-C
RELEASE
10 TANKS MAXIMUM
OPTION 2
FIGURE 5

006774

NOVEC™ 1230 AGENT ATMOSPHERIC CORRECTION FACTORS (NFPA 2001)

Enclosure Pressure

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

13.64 psia (70.5 cm HQ)
13.12 psia (67.8 cm HQ)

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

0 ft ( 000 m)
1,000 ft ( 305 m)

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)

12.58 psia (65.0 cm Hg)
12.04 psia (62.2 cm HQ)
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 HQ)

9.77 psia (50.5 cm Hg)

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

*Note: On systems between +3000 ft (914 m) and —3000 ft (914 m), using the Atmospheric Correction Factor is optional.
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EQUIVALENT LENGTH FOR PIPE FITTINGS

UL EX-4510 4-1-10

SECTION V

Page 5-15

Design

Diameter 90° Elbow 45 °Elbow Thru Tee Side Tee Union
mm (in) m (ft) m (ft) m (ft) m (ft) m (ft)
10 (3/8) 0.4 1.2) 0.18 (0.5) 0.24  (0.7) 0.82 (2.5) 0.09 (0.3
15 1/2) 0.52 (1.6) 0.24 (0.7) 0.3 (0.9) 1.04 (3.2 0.12 (0.4)
20 (3/14) 0.67 (2.0) 0.3 (0.9 0.42 (1.3 137 (4.2) 0.15 (0.5)
25 Q) 0.85 (2.6) 0.4 1.2 055 (1.7) 1.74 (5.3) 0.18 (0.6)
32 (11/4) 1.13 (3.4) 0.52 (1.6) 0.7 (2.1) 229 (7.0 0.24 (0.7)
40 (1172 1.31 (4.0) 0.61 (1.7 0.82 (2.5 2.65 (8.0 0.27 (0.8)
50 2 1.68 (5.1) 0.79 (2.4) 1.06 (3.2 3.41 (10.4) 037 (1.1)
65 (21/2) 2.01 (6.1) 094 (1.5 1.25 (3.8) 4.08 (12.4) 043 (1.3
80 (3) 25 (7.6) 116 (3.5) 155 (4.7) 5.06 (15.4) 055 (1.7)
100 4) 3.26 (10.0) 152 (4.6) 201 (6.1) 6.64 (20.2) 0.73 (2.2
125 (5) 4.08 (12.4) 1.92 (5.9 256 (7.8) 8.35 (25.5) 091 (2.8)
150 (6) 494 (15.0) 232 (7.1) 3.08 (9.4 10 (30.5) 1.07 (3.3)

Equivalent Length Table for Pipe Fittings. Figures based upon schedule 40 ASTM A 106-77 pipe (nominal pipe size given in table)

EQUIVALENT LENGTH FOR OTHER SYSTEM COMPONENTS

Hardware Set Size Equivalent Length
Valve 25mm (1in.) 6.096 m (20 ft)
50 mm (2in.) 10.668 m (35 ft)
80mm (3in.) 2591 m (85 ft)
Flex Hose 25mm (1in.) 3.14m (10.3 ft)
50mm (2in.) 5.36 m (17.6 ft)
80mm (3in.) 155m (5.1 1)
Flex Hose and Check 25 mm  (1in.) 3.54m (11.6 ft)
Valve Combination 50mm (2in.) 12.02 m (39.4 ft)
80mm (3in.) 15.85m (52 ft)
Valve Outlet Adaptor 25mm (1in.) 0.18 m (0.6 ft)
50 mm (2in.) 0.37m (1.2 1t)
80 mm Flared to NPT 0.55m (1.8 ft)
80 mm Flared to Grooved 0.55m (1.81t)
80 mm Flared to BSP 0.55m (1.8 ft)

Figures based upon schedule 40 ASTM A 106-77 pipe (nominal pipe size given in table)
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SO PPHIRE |
SUPPIEDIIION SYSTEMD Installation

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.

/\ CAUTION u

If a hydrostatic testing of system piping is required, dis-
connect all actuator(s) (master and slaves) and cylin-
der(s) from piping before pressurizing system piping.

BRACKET
Before the SAPPHIRE system is installed, the qualified HEIGHT
installer should develop installation drawings in order to
locate the equipment, to determine an actuation and distrib-
ution piping routing, (refer to Piping and Actuation
Requirements, located in SECTION V — DESIGN, for both
actuation and distribution piping limitations. 2 FIGURE 1

For successful system performance, the SAPPHIRE sys-
tem components must be installed within a temperature
range of 32 °F to 130 °F (0 °C to 55 °C). & CAUTION

The hazard temperature is listed to a minimum temperature
of 0 °F (-18 °C). For the maximum allowable hazard tem-
perature, see “Total Flooding Quantity Tables,” stated in
NFPA 2001, current edition.

y
(

006732

Do not remove the outlet safety shipping cap until tank is
securely mounted in the bracket. Failure to comply could
result in personal injury, death, or property damage from
violent tank movement or overexposure to high concen-
trations of Novec 1230 agent.

MOUNTING COMPONENTS 1. Mount the back channels (supplied by others) for the

Tank/Bracket Assembly mounting brackets to a rigid, vertical surface at the
appropriate height. See Figurel. Make certain to use
suitable fastening hardware. Note: If manifolding is
being utilized, make certain tank brackets are
spaced properly to accommodate the manifold
inlet spacing.

. Position the tank(s) against the back channel, with the
valve outlet pointing to the left and back.

SAPPHIRE tanks may be located inside or outside the pro-
tected space, although it is preferable to locate them out-
side of the space. They must not be located where they will
be exposed to a fire or explosion in the hazard.

The tanks should be installed so that they can be easily 2
removed for recharging. Tanks must be installed indoors. Do
not install the tanks where they are exposed to direct sun

rays. See the following table for dimensions of bracket 3. Insert the tank straps into the back channel and secure
location. with the bolts provided.
Tank No. of Height from Floor to 4. If a connected reserve system is required, mount the
Size Brackets Bracket Centerline reserve tanks directly next to the main system tanks.
201b (9.1kg) 1 51/8in. (13 cm)
50 1b (22.7 kg) 1 13in. (33cm)

90 1b (40.8 kg)
1401b (63.5kg)
2801b (127 kg)
390 b (177 kg)
450 1b (204 kg)
850 Ib (386 kg)

23 3/8in. (59 cm)
13 3/4in. (35cm)
29 1/2in. (75cm)
43 1/4in. (110 cm)
54 3/4in. (139 cm)

11 3/4in. and 43 1/4 in.
(30 cm and 110 cm)

N PR R R R R
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Installation

INSTALLING DISTRIBUTION PIPING

General Piping Requirements (Including Manifolding)

e Use Schedule 40 black iron, galvanized, chrome-plated,
or stainless steel pipe conforming to ASTM A53, or A106.
All fittings must be a minimum Class 300, malleable or
ductile iron.

 Pipe unions are acceptable.

» Reducing bushings and reducing fittings are allowed
when reducing pipe size.

 Castiron pipe and fittings are not acceptable.

e PTFE (Teflon) tape is the only acceptable pipe sealant
and must be applied to male threads only.

NOTICE
Do not allow tape to overlap the pipe
opening, as this could cause possible
blockage of the agent. Thread sealant or
compound must not be used.

» Before assembling the pipe and fittings, make certain all
ends are carefully reamed and blown clear of chips and
scale. The inside of pipe and fittings must be free of olil
and dirt.

 All pipe lengths are measured center to center of fittings.

» Hangers must be placed within 12 in. (30.5 cm) of the dis-
charge nozzle.

» Hangers must be UL listed or FM approved and mounted
to a structure capable of supporting the weight of the pipe
and agent.

 All dead end pipe lines to be provided with a capped nip-
ple, 2 in. long. See Figure 2.

 Vertical drops on the end of line are acceptable.

FIGURE 2

001876

Piping and Nozzle Installation

1. With the tank properly secured in the bracket, remove
the discharge outlet safety shipping cap.

2. If utilizing a discharge hose, connect the hose directly
to the valve outlet. If rigid piping directly to the valve,
first attach the appropriate union adaptor to the valve
outlet.

3. Continue piping the remainder of distribution piping, fol-
lowing the piping sketch completed in System Design
Section.

4. Verify that the nozzle locations are correct and rigidly
mount the nozzles and connect to the distribution pip-
ing. Make certain not to exceed the piping limitations
as stated in “Design/Flow Calculation Limitations” in
Section Il1.

INSTALLING DETECTION SYSTEM

All detection and control design and installation require-
ments are located on the AUTOPULSE Detection and
Control Systems CD, No. 2001093.

See Design Section for information on solenoid actuation
requirements.

INSTALLING ACTUATION PIPING

General Actuation Piping Requirements

When using AUTOPULSE Control Panel for detection and
actuation, the panel is electrically wired to the solenoid
actuator on the first (Master) tank. From the master tank’s
pilot pressure port, 1/4 in. actuation piping is required to be
run to the pneumatic actuators located on the remaining
slave tanks.

When using an ANSUL AUTOMAN II-C releasing devise,
two actuation options are available: See “Actuation
Requirements, Section V — Design”, for detailed piping

1. Use only 1/4 in. Schedule 40 black iron, hot-dipped gal-
vanized, chrome-plated, or stainless steel pipe/braided
hose and fittings conforming to ASTM A120, A53, or
A106.

2. 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.

3. The piping and fitting connections must be sealed with
pipe tape. When applying pipe tape, start at the second
male thread and wrap the tape (two turns maximum
clockwise around the thread), away from the pipe
opening.
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INSTALLING ACTUATION PIPING (Continued)
General Actuation Piping Requirements (Continued)

2. Remove actuation port protector cap from the valve
assembly and install the pneumatic actuator; hand
tighten. See Figure 4.

NOTICE E,

Do not allow tape to overlap the pipe

opening, as this could cause possible ‘l’
blockage of the gas pressure. Thread S
sealant or compound must not be
used.

4. Cast iron pipe and fittings are not acceptable. C Q

5. Actuation piping must be rigidly supported by UL listed
hangers. | |

> 6. Refer to “Actuation Requirements — Option 1, Option
> la and Option 2" in Design Section for detailed piping
limitations.

Actuation Piping Installation
Install actuation gas line by completing the following:

FIGURE 4

006776

3. Install 1/4 in. actuation piping from gas outlet port on
the ANSUL AUTOMAN II-C release (if used) to the

/\ CAUTION

Piston in each valve actuator must be in the “UP” posi-
tion before installing on valve. If piston is not in the “UP”
position, tank may actuate, causing personal injury or
property damage.

1. Make certain the piston in each pneumatic actuator is

in the “UP” position. See Figure 3.

] ﬁ
L |
I T
FIRED
f ] \ ! COCKED
|__: \ APPROX. 3/16 IN.

(4.5 mm)

t

RESET

FIGURE 3

006775

master tank location. If using Option 1a, safety relief
valve, Part No. 15677, must be installed in the actua-
tion piping between the ANSUL AUTOMAN II-C
release and the first (master) SAPPHIRE tank.

. If pneumatic operated accessories are required,

branch off the 1/4 in. actuation piping and run to each
accessory.

. Complete actuation piping from the NPT pipe to the

pneumatic actuators, using the 1/4 in. stainless steel
hose and fittings listed in the Component Section. If
using Option 2, the safety relief, Part No. 15677, must
be installed in the last fitting of the actuation piping.
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Inspection

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-
guent intervals when circumstances require.

The following visual checks should be performed during a
SAPPHIRE 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.

e 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 SAPPHIRE tank gauge to determine that
tank pressure is in the operable range.

 Visually verify that the control panel and/or releasing
device is functioning properly.

e Perform any other checks that may be required by the
authority having jurisdiction.

» Record that the system has been inspected and inform
the proper personnel.
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Maintenance

ANNUAL MAINTENANCE EXAMINATION

Systems shall be maintained at regular intervals, not more
than one year apart, or when specifically indicated by an

» inspection. Exception: Tank pressure and agent quantity

A\

shall 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 exami-
nation and any necessary repair, recharge, or replacement.
It will reveal if there is a need for hydrostatic testing of the
tank. The procedures listed in this section are the minimum
that are necessary to maintain a system. If circumstances
warrant them, a more thorough procedure should be fol-
lowed 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 II-C releasing device, before
proceeding with annual maintenance
examination, insert lock pin in ANSUL
AUTOMAN 1I-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.
Check the condition of the nozzle for corrosion or dam-
age and make certain it is not obstructed internally 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 (signs) throughout the
area. Make certain they are in place, mounted securely,
readable, and are not damaged.

5. Check all tank bracketing. Make certain all tanks are
secured in the brackets. Check for corrosion, damage,
or missing components.

6. Check the condition of all tanks. Look for signs of dam-

age or corrosion, and check the tank’s last hydro date.
(NFPA 2001 states “Cylinders continuously 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 emp-
tied or stamped while under pressure.”) Refer to NFPA
2001, Chapter 4 Inspection, Maintenance, Testing, and
Training, for hydro requirements.

. Check condition of all tank discharge hoses. Look for

signs of structural problems like abrasions or weather
checking. Make certain all hoses are connected prop-
erly. All hoses must be tested every 5 years. Refer to
NFPA 2001, Chapter 4 Inspection, Maintenance,
Testing, and Training, for detailed testing requirements.

. Check condition of all actuators by completing the fol-

lowing:

» Remove all actuators from the tank valves (elec-
tric, manual, and pneumatic) and leave them off
until the final step in Maintenance Section.

» For pneumatic actuators, check the condition of
each actuator to make certain they operate freely.
When finished, reset the pin in the up position. Do
not install on tank valves.

» For electric actuators, make certain all wires are
properly connected. Do not install on tank
valves.

NOTICE

Before proceeding with Step No. 9, make
certain all electric actuators have been
removed from all valves and that the nitro-
gen cartridge has been removed from the
ANSUL AUTOMAN II-C release and that
the locking pin in the release mechanism
has also been removed.
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ANNUAL MAINTENANCE EXAMINATION (Continued)

9.

9a.

Tank Weighing — Option 1

Tanks must be weighed (without liquid level indicator)
to determine agent quantity. The weighing procedure is
as follows:

* Remove all manual controls, actuators and actuation
pipe or tubing and flexible electrical connectors.

e Disconnect and remove discharge piping/discharge
hoses from tank valves.

* Install Safety Outlet Caps onto tank valves.

* Remove tanks from bracketing and weigh tanks. Any
tank showing more than the maximum allowable
weight loss must be recharged by a qualified
recharge agent.

» Record weight of tank on record tag.

* Replace tanks in bracketing and remove Safety
Outlet Caps.

» Reconnect discharge piping/discharge hoses and all
control heads, pressure actuators, pressure actua-
tion pipe or tubing and flexible electric connectors.

Tank Weighing — Option 2

Determine agent quantity using liquid level indicator.
The liquid level indicator is used to determine the liquid
level in 280, 390, 450 and 850 Ib. tanks. During a main-
tenance examination, the indicator will enable a service
representative to convert a linear measurement to
agent weight in order to determine if the tank has any
weight loss. This measurement is accomplished with-
out removing the tank from the fire suppression
system.

To measure the liquid agent level:

a. Remove the protective cap from the measuring
device housing.

b. Lift the measuring tape to the end (or approximately
3 in. above the expected level). Slowly lower the tape
until a magnetic interlock is felt. See Figure 1.

h

MEASURING —>
TAPE

CAP —> “
REMOVED

MAGNETS
INTERLOCKED

FIGURE 1

006255

c. Read the measurement on the tape directly at the
top of the plastic sleeve in the measuring device
housing (see Figure 2). Record this measurement
and note the temperature of the tank module.

NOTICE
The tank module temperature can be
determined by measuring the ambient
temperature at the tank location. The
tank must be stored at this temperature
for at least 24 hours to obtain an accu-
rate liquid level reading.

READ LEVEL mme—dl.;

HERE

006263

FIGURE 2

006263

d. To reinstall tape, quickly pull on the tape to disen-
gage the magnetic interlock. Then slide the tape into
the housing and replace the protective cap.



ANNUAL MAINTENANCE EXAMINATION (Continued)
e. Using the Agent Quantity Table(s) located in this sec-

10.

11.

12.

13.

14.

tion, determine the weight of charge as follows:

* Find the liquid level reading along the left hand
vertical line of the table.

e From that point, follow the horizontal line to the
point where it intersects with the temperature col-
umn (using the tank temperature noted in Step c).

* Read the weight of Novec 1230 agent at the
level/temperature column intersection.

. Compare the weight from the table to the weight of

charge stamped on the tank nameplate. If the mea-
surement shows a net weight loss of more than 5%,
the tank must be weighed to verify the liquid level mea-
surement. If the weight loss still exceeds 5% of the
weight of charge, the tank requires recharging.

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.
Note: If system includes an ANSUL AUTOMAN II-C
release, make certain cartridge is removed, release is
cocked, and locking pin is not in place before each test.

Check all detectors. Make certain they are in place,
clean, and not damaged. If required, check the sensi-
tivity of each per the instructions of the detector manu-
facturer. See appropriate AUTOPULSE Control System
manual for detailed instructions.

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.

While checking the detectors and electric pull stations,
inspect each alarm device. Check the alarm’s condition
and verify that they operate properly when energized.
Reset the alarm circuit after each test.

If the system includes an ANSUL AUTOMAN, check
release by completing the following:
» Make certain locking pin is not in place, and man-
ually test release by operating the “STRIKE” but-
ton on the release mechanism.

e Cock ANSUL AUTOMAN II-C release using cock-
ing lever, Part No. 26310, and install locking pin.

15.

16.

17.

18.

19.

20.
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» 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 temperature grease such as Dow Corning
No. 4. Reinstall gasket into cartridge receiver. Do
not install cartridge at this time.

When all tests are complete, reset control panel and all
accessory electrical equipment.

Make certain all electric and pneumatic actuators are
reset.

Install all electric and pneumatic actuators on tank
valves. Hand tighten.

Install nitrogen cartridge in ANSUL AUTOMAN II-C
release by completing the following:

» Make certain release mechanism is cocked and
locking bar is in place.

» Remove shipping cap and weigh nitrogen car-
tridge. Replace if weight is 1/2 oz. (14.2 g), or
more, below the weight stamped on the cartridge.

e Screw cartridge into release mechanism, hand
tighten.

» Remove locking pin.

» Close cover on enclosure, install locking pin
through “STRIKE” button, and secure with visual
seal, Part No. 197.

Record annual maintenance date on tag attached to
unit and/or in a permanent file.

Inform proper personnel that the system is back in ser-
vice.
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Resetting and Recharge

CLEARING ELECTRICAL EQUIPMENT

Refer to AUTOPULSE Installation, Operation, and
Maintenance manuals for detailed instructions on resetting
the electric detection system.

NOTICE
If AUTOPULSE Control System is utilizing
an ANSUL AUTOMAN II-C releasing
device for pneumatic actuation,
AUTOPULSE panel will remain in troubl e
condition until ANSUL AU TOMAN I[I-C
release is cocked.

CHECK MECHANICAL AND ELECTRICAL 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, orobstructions, clean
and re-install.

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.
Note: Before resetting release mechanism, bleed pres-
sure from actuation piping by pulling ring on safety
relief valve located on actuation piping.

AUTOPULSE Control System — For complete resetting
instructions, refer to the appropriate installation, operation,
and maintenancemanual.

RECHARGING

/\\ CAUTION

Make certain tanks contain no pressure before removing
valves. If tank contains pressure, removing valve could
cause violent tank movement, causing personnel injury
or property damage.

Valve Teardown

Note: In order to maintain Factory Mutual approval, factory
filled SAPPHIRE tanks must be used.

1. Remove empty SAPPHIRE tanks by removing the
actuators (either electric or pneumatic).

2. Remowe piping and discharge hose from valve outlet
and remove empty tanks from bra ckets.

3. Tank valves must be rebuilt and all O-rings replaced
prior to tanks being recharged. Follow instructions list-
ed in Step No. 4 and 4a.

4. 1in and 2 in. Valves — Valve cleaning/O-ring replace-
ment instructions. Refer to Figure 1 for component
desciriptions.

The following components are required for valve

rebuilding:

* Bonnet assembly, Part No. 570543 for 1 in., Part No.
570541 for 2 in.

 Piston assembly, Part No. 570551 for 1 in., Part No.
570552 for 2 in.

¢ O-ring kit, Part No. 570559 for 1 in., Part No. 570584
for 2 in.

« If necessary, recoil cap assembly, Part No. 570553
for 1 in., Part No. 570554 for 2 in.

a. Remowe the valve from the tank.

b. Remowe the siphon tube locking screw to allow
removal of the siphon tube from the valve.

c. Remowe the socket head cap screw that holds the
recoil cap chain to the valve body.

d. Remowe bonnet locking screw from the same port
as socket head cap screw mentioned in Step “c”
and unscrew the bonnet assembly, using the
spanner wrench, Part No. 570574. Remowve and
discard O-ring from bonnet assembl y.

e. Remowe the piston assembly by pushing up on it
from the bottom of the valve Discard complete
piston assembl y.

f. Remove collar O-ring, and siphon tube O-ring.
Discard both.

g. Clean all internal valve surfaces. Use caution not
to cause any scratching to surfaces.

h. Use O-ring kit, Part No. 570559 for 1 in. or Part
No. 570584 for 2 in., to replace with all new
O-rings. Apply Dow Corning No. 4 lube to all
O-rings before installing on components.

i. Push in new piston assembly.

j.  Screw in bonnet assembly, including new O-ring.
Tighten with spanner wrench.

k. Thread in bonnet locking screw followed by wash-
er, chain and socket head cap screw. The cap
screw holds the recoil cap chain to the tank valve
body.

I. Install collar and siphon tube O-ring. Before
installing, coat with Dow Corning No. 4 lube.
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Resetting and Recharge

RECHARGING (Continued)
Valve Teardown (Continu ed )

m. Push siphon tube into base of valve and rotate
until locking screw hole in the siphon tube is
aligned with the siphon tube locking screw hole in
the valve base. Install siphon tube locking screw.

n. Do not install valve into tank until Step “1g” in
“Filling Instructions.”

BONNET
o ASSEMBLY

;'ff Y

i RECOIL CAP, PART
—L .4~ NO.570553 (1 IN.),
570554 (2 IN.)

BONNET LOCKING
SCREW, PART NO.
570597

M4 X 6 MM
SOCKET HEAD

CAP SCREW
} _ﬁ/ STAINLESS

- STEEL

M4 WASHER
STAINLESS

o
\ SIPHON TUBE LOCKING
. SCREW, PART NO.
570595 (1 IN.),
570596 (2 IN.)

NOTE: O-RING KIT,
INCLUDES ITEMS
1,2,3

1 IN. AND 2 IN. VALVE COMPONENTS

FIGURE 1

006768

4a. 3 in. Valve — Valve cleaning/O-ring replacement
instructions. Refer to Figure 2 for component descrip-
tions.

The following components are required for valve
rebuilding:

« Top cap assembly, Part No. 570598

« Piston assembly, Part No. 570601

e O-ringkit, Part No. 570599

« If necessary, recoil cap assembly, Part No. 570600

a. Remove valve from tank. Note: Siphon tube for 3
in. valve stays in the tank collar.

b. Unscrew top cap.

c. Remowe body and collar O-rings. Replace with
new O-rings in a later Step.

d. Remove the piston from the valve body and dis-
card.

e. Clean inside surfaces of valve body. Be careful not
to scratch surface. Spray a small quantity of PTFE
silicone into the inside of the valve.

f. Lubricate top cap O-ring with PTFE silicone and
install into upper groowe on valve body.

g. Lubricate collar O-ring with PTFE silicone and
install on valve collar threads.

h. Lubricate piston O-rings with PTFE silicone and
install piston in valve body.

i. Install top cap on valve body. Hand tighten.

j. Valve assembly is now ready to be leak tested.
See Testing Section.

TOP CAP, PART NO. 570598
"4~ (INCLUDES SCHRADER

{_ . @ ?_\ VALVE)

BODY O-RING (INCLUDED
WITH O-RING KIT, PART
NO. 570599)

3 PISTON
I _a— ASSEMBLY,
PART NO.
570601

RECOIL CAP, PART

" .F;“':: }\?/ NO. 570600

O-RING KIT,
PART NO. 570599)

FIGURE 2

006904

TESTING

On completion of the valve tear down, the valve assembly
requires two tests — Leak Test and Pre-Dome Test (Pre-
Dome Test is required only if burst disc had been changed).

The tests must be conducted using a nitrogen source, a
test bottom cap, close down adaptor, and an outlet filling
adaptor. See Figure 3 for Test Station Component Layout.

Bottom Top Closing Outlet Filling
Valve Test Cap Adaptor Adaptor
Size Part No. Part No. Part No.
lin. 570272 570579 570576
2in. 570276 570579 570592
3in. 570374 570579 69891



TESTING (Continued)

1. The valve assembly is assembled to the test bottom
cap. The outlet adaptor is assembled to the valve outlet.
Attach the nitrogen line and make certain the vent valve
on the outlet adaptor is closed.

4.
. Slowly release the gas pressure from the nitrogen test

. Burst Disc Pre-Dome Procedure — Open the nitrogen

regulator to 580 psi (40 bar) and slowly allow pressure
to the valve through the bottom test cap. This is to pre-
dome the burst disc. Hold this pressure for 1 minute to
ensure that there is no drop in pressure indicted by the
rest gauge on the nitrogen test set-up.

. Pour water/soap solution into the top cap Schrader

valve and apply leak detection spray to all ports on the
valve. If no leaks are detected, the pressure to the
valve must be reduced to 363 psi (25 bar) and the
close down adaptor must be attached. To close the
valve piston, increase the nitrogen pressure to the
close down adaptor to 580 psi (40 bar).

Check for leaks.

set-up, vent the close down adaptor, and make certain
that the outlet filling adaptor is opened before removing
the adaptors.

If a leak had been detected, it must be rectified and
retested. If the leak persists, the valve assembly must
be rejected.

BALL
VALVE

!

PRESSURE BALL
GAUGE VALVE

\

P Il

REGULATOR

l NITROGEN

Y@ - [
VENT @) BALL
VALVE
-<—— PRESSURE

[‘:ﬁi GAUGE

TOP —» O ]«— BALL

CLOSING BOTTOM VALVE

ADAPTOR TEST CAP

;//ENT VENT

OUTLET
FILLING
ADAPTOR

PRESSURE
GAUGE

FIGURE 3

004977
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Resetting and Recharge

FILLING INSTRUCTIONS
1. RechargingInstructions:

a.

See Figure 4 for a typical recharge station configu-
ration.

Install a drier (such as a Hammond DRIERITE fil-
ter) in a threaded port on the Novec 1230 agent
container. A drier is required because humid air
may cause the agent to convert to an acid.

The outlet of the container requires an inline (20
micron or smaller) filter.

The agent can either be pumped or gravity fed to
the tank.

Tank must be visually inspected and clean inside.
IMPORTANT — No moisture is allowed in the
tank. It must be completely dried. Water mixed
with agent will cause acid.

Rebuild valve. See “Valve Rebuild Instructions,”
Step 4 and 4a.

Reinstall valve and siphon tube assembly into tank.
Tighten securely.

Purge tank by pressurizing through a Outlet Fill
Adaptor Assembly (see chart on Page 9-2) to 100
psi (6.9 bar) with dry nitrogen, then vent pressure.
This process will remove humid air from the tank.

Fill tank with correct amount of agent by weight.
See nameplate for this information.

Set regulator to 20 psi (1.4 bar) lower than the
required tank pressure based on ambient tempera-
ture. Refer to pressure vs. temperature chart in this
section. Pressurize tank. Agitate tank while pres-
surnizing.

After correct pressure is reached, close valve near
tank valve outlet.

Close tank valve by using Top Adaptor Assembly,
Part No. 570579, as follows. Set regulator to 450
psi (31.0 bar). Pressure Top Adaptor Assembly.
Open and close the valve rapidly to prevent over-
pressurizng of tank.

. Vent pressure from tank valve outlet.

Remowve Fill Adaptor Assembly and install recoil
cap on valve outlet.

Agitate tank by rolling or inverting so that the agent
can absorb the nitrogen.
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Resetting and Recharge

FILLING INSTRUCTIONS (Continued)

p. Add more nitrogen through the Top Adaptor Assembly.
Using the pressure vs. temperaure chart at ambient
temperature, set the regulated pressure at the corre-
sponding pressure plus 8 psi (0.6 bar). It takes 8 psi
(0.6 bar) to overcome the spring force in the valve core.
Note: Do not use gauge on valve to determine
recharge pressure.

g. Repeat Steps “0” and “q” until the agent has fully
absorbed the nitrogen.

r. Let tank assembly sit for 3 hours.

s. Check the tank valve for leaks by using soap and
water solution.

t.  Check tank gauge pressure based on pressure vs.
tem p erature chart.

u. Repeat Step “o0”

v. Recheck gauge pressure. If gauge reading
decreased, repeat Step “p.”

NOVEC 1230 PRESSURE VS. TEMPERATURE CHART

w. Once tank pressure is correct, remove from fill sta-
tion.

PUMP OR

GRAVITY

FED

FILL
PRESSURE

/GAUGE

TOP

AGENT
STORAGE TANK

FILTER (20 OR

VENT LESS MICRONS)

VALVE

OUTLET FILL
ADAPTOR

FIGURE 4

006767

2. Replace recharged tanks in bracket and follow
“Installation” procedures to put system back in service.

3. Inform proper personnel that the system is back in ser-
vice.

430
(29.6)

410

(28.3)

390

(26.9)

370

(25.5)

350 i =

(24.1) _ - al

N ¢
o &
x5

~

PRESSURE PSIG (BAR)

310 D

(21.4) P

290

(20.0)

270

(18.6)

250

A7.2), 20 (7) 40 (4) 60 (16)

TEMPERATURE °F (°C)

120 (49) 140 (60)

006770

80 (27) 100 (38)
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Example — Computer Room,
Storage 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 SAPPHIRE 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
of fuel.

Computer room/subfloor protection can be accomplished by
installation of a total flood SAPPHIRE system. The
system is designed in accordance with the ANSUL design,
installation manual and NFPA Standard 2001, “Standard for
Clean Agent Fire Extinguishing Systems.” It is important
that an effective agent concentration not only be achieved,
but shall be maintained for a sufficient period of time to
allow effective emergency action by trained personnel.”

The SAPPHIRE system consists of a tank(s), a piping
arrangement and discharge nozzles located in the comput-
er room, storage 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
agent discharge. The rooms and subfloor must be tight to
prevent loss of 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 a SAPPHIRE system to provide
detection and thus suppression of a fire before it has a
chance to do serious damage.

The authority having jurisdiction may have additional
requirements.

HAZARD

»+ A computer room having dimensions of 46 ft x 20 ft x 10 ft
(140mx6.1mx3.1m)

» A storage room having dimensions of 12 ft x 12 ft x 10 ft
B.7mx3.7mx3.1m)

A subfloor having dimensions of 46 ft x 20 ft x 1 ft (14.0 m
» X6.1mx0.3m)

» No unclosable openings.
 Ventilation to be shut down at system actuation.
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Example — Computer Room, Storage Room, and Subfloor

10 FT.
(3.1m)

J
=

1FT.
(03 m)

006891
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Example — Computer Room, Storage Room, and Subfloor

& EERISE

2UPPIEISNION DWYLHICTEMD

Sapphire™ Designer Pregram - ANSL3.60b
UL: EX4510 FM: 3014140
File Name: Example - AnsulManualCMSR.FLC

Consolidated Report
Customer Information

Company Name: Tyco Fire Suppression and Building Products
Address: One Stanton Street
Marinette, WI 54143-2542

Phone: 715-735-7411
Contact:
Title:

Project Data

Project Name:
Designer:
Number:
Account;
Location:
Description:

Page: 1 of ¢
Calculation Date/Time: Thursday, August 26, 2010, 11:52:26 AM

Copyright (c} Hughes Associates, Inc. Licensed to: Ansul Incorporated

006905a
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» Example — Computer Room, Storage Room, and Subfloor

SQFFH["{E Consolidated Report
Enclosure Information

Elevation: 4000 ft (relative to sea level)
Atmaospheric Correction Factor;  0.86
Enclosure Number: 1

Name: Computer Room
Enclosure Temperature...
Minimum; 70F
Maximum: 70F
Maximum Concentration: 4.204 %
Design Concentration...
Adjusted: 4.204 %
Minimum: 4.200 %
Minimum Agent Required:  300.5 Ibs
Width:  46.0 ft
Length: 20.0 ft
Height: 10.0 ft
Volume:  9200.0 cubic ft
Non-permeable: 0.0 cubic ft
Total Volume: 9200.0 cubic ft
Adjusted Agent Required: 300.8 Ibs
Number of Nozzles: 1

Page: 2 of 9

Calculation Date/Time: Thursday, August 26, 2010, 11:52:26 AM
Copyright {c) Hughes Associates, Inc. Licensed to: Ansul Incorporated

006905h



doF

SECTION X

UL EX-4510 9-1-10 Page 10-5
REV. 1

Example — Computer Room, Storage Room, and Subfloor

[

Fnisc Consolidated Report
Enclosure Information

Elevation: 4000 ft (relative to sea level)
Atmaospheric Correction Factor;  0.86

Enclosure Number: 2
Name: Storage Room
Enclosure Temperature...
Minimum; 70F
Maximum: 70F
Maximum Concentration: 4.214 %
Design Concentration...
Adjusted: 4.214 %
Minimum: 4.200 %
Minimum Agent Required:  47.1 Ibs

Width: 12,0 ft
Length: 12.0ft
Height: 10.0 ft

Volume:  1440.0 cubic ft
Non-permeable: 0.0 cubic ft

Total Volume: 1440.0 cubic ft

Adjusted Agent Required: 47.2 lbs
Number of Nozzles: 1

Page: 3 of 9
Calculation Date/Time: Thursday, August 26, 2010, 11:52:26 AM
Copyright {c) Hughes Associates, Inc. Licensed to: Ansul Incorporated

006905¢



SECTION X

UL EX-4510 9-1-10
REV.1

Page 10-6

» Example — Computer Room, Storage Room, and Subfloor

NSO RRRISE Consolidated Report
Agent Information
Agent: Novec / Propellant N2
(Novec is a trademark of 3M)
Adjusted Agent Required: 348.0 Ibs
Container Name: 450 Ib Cylinder Assemby
Container Part Number: 570641
Number of Main Containers: 1
Number of Reserve Containers: 0
Manifold: No Manifold
Starting Pressure: 360 psig
Pipe Take Off Direction: Horizontal
Agent Per Container: 348.0 Ibs
Fill Density: 54.7 Ibs / cubic ft
Container Empty Weight: 233.2 Ibs
Weight, All Containers + Agent: 581.2 Ibs
Floor Area Per Container: 1.40 square ft
Floor Loading Per Container: 416 Ibs / square ft
Pipe Network
Descripticn Start End Type Diameter Length Elevation
Main Cyl. X 1 0 1 2in 5.36 ft 5.36ft
Flex Hose 1 2 2in 0.39 ft 0.00 ft
Flex Hose 2 3 2in 1.711t 1.711t
Pipe 3 4 40T 2-1/2in 4.45 ft 4.45 ft
Pipe 4 5 40T 2-1/2in 2501 0.00 ft
Pipe 5 6 40T 2in 2.50 1t 0.00 it
Pipe 6 7 40T 2in 21.00 1t 0.00 ft
Pipe 7 8 40T 2in 4.00 ft 0.00 ft
Pipe/E1-N1 8 9 40T 1-1/2in 0.251t -0.25 ft
Pipe 5 10 40T 3/4in 2501t 0.00 ft
Page: 4 of 9

Calculation Date/Time: Thursday, August 26, 2010, 11:52:26 AM
Copyright {c) Hughes Associates, Inc. Licensed to: Ansul Incorporated

006905d
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NSO RRRISE Consolidated Report
Part 1 - Pipe Pipe
Description Start End Type Diameter Length Elevation
Pipe 10 11 40T 3/4in 5201t 0.00 ft
Pipe 11 12 407 3/4in 5.80 ft 0.00 ft
Pipe/E2-N1 12 13 40T 3/4in 0.751t -0.75 #

Part 2 - Equivalent Length

Start  End 890 45 Thru Side Union Other Added Total
0 1 0 0 0 0 0 0.00 ft 3501t
1 2 0 0 0 0 0 2inFlexN1 0.00 ft 041t
2 3 1 0 0 0 0 ZinFlexN2 0.00 t 17.2 1t
3 4 0 0 0 0 0 0.00 ft 4.5t
4 5 1 0 0 0 0 0.00 ft 9.1 ft
5 6 0 0 1 0 0 0.00 ft 6.0 ft
6 7 1 0 0 0 0 0.00 ft 26.5 1t
7 8 1 0 0 0 0 0.00 it 951t
8 9 1 0 0 0 0 0.00 ft 4.6t
5 10 0 0 0 1 0 0.00 ft 7.01
10 11 1 0 0 0 0 0.00 ft 741
1 12 1 0 0 0 0 0.00 ft 801t
12 13 1 0 0 0 0 0.00 ft 301
Part 3 - Nozzles

Start End Flow Name Size Type MNozzle Area

0 1 348.01bs

1 2 348.0 Ibs

2 3 348.0 Ibs

3 4 348.0 lbs

4 5 348.0 Ibs

5 6 300.8 Ibs

6 7 300.8 Ibs

7 8 300.8 Ibs

8 9 300.81bs E1-N1 1-1/2in 16 Port- BR 1.0380 square in

5 10 47.2 Ibs

10 11 472 lbs

11 12 47.2 Ibs

Page: 5 of 9
Calculation Date/Time: Thursday, August 26, 2010, 11:52:26 AM
Copyright {c) Hughes Associates, Inc. Licensed to: Ansul Incorporated

006905e
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» Example — Computer Room, Storage Room, and Subfloor

Parts Information

Total Agent Required: 348.0 Ibs
Container Name: 450 Ib Cylinder Assemby (Part: 570641)
Number Of Containers: 1

NSO RRRISE Consolidated Report
Part 3 - Nozzles
Start End Flow Name Size Type Nozzle Area
12 13 47.21bs E2-N1 3/4in  16Port-BR  0.3436 square in

1 - 2 in Flexible Discharge Hose (Part: 570538)

List of 90 degree elbows:
1-1-1/2in

2-2in

1-2-1/2in

3-34in

List of Tees:
1-2-1/2in

Page: 6 of 9

Field1
Nozzle Type Diameter  MNozzle Area Part Number
E1-N1 16 Port-BR  1-1/2in 1.0380 square in 570606
E2-N1 16 Port-BR  3/4in 0.3436 square in 570603
Nozzle Drill Diameter Drill Size
E1-N1 0.2874 inches 7.30 mm
E2-N1 0.1654 inches 4.20 mm
Pipe: Type Diameter Length
40T 3/4 in 14.25 ft
40T 1-1/2 in 0.25 ft
40T 2in 27.50 ft
40T 2-1f2 in 6.95 ft
'Other' ltems:

Calculation Date/Time: Thursday, August 26, 2010, 11:52:26 AM
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Example — Computer Room, Storage Room, and Subfloor

SQFFH["{E Consolidated Report
System Acceptance

System Discharge Time: 9.5 seconds
Percent Agent In Pipe: 31.7%
Percent Agent Before First Tee: 11.7%

Enclosure Number: 1
Enclosure Name: Computer Room

Minimum Design Concentration: 4.200%
Adjusted Design Concentration: 4.204%
Predicted Concentration; 4.205%

Maximum Expected Agent Concentration: 4.205% (At70 F)

Minimum Adjusted Predicted Nozzle

Agent Agent Agent Pressure
Nozzle Required Required Delivered {Average)
E1-N1 300.5 Ibs 3008 lbs 300.8 bs 112 psig

Enclosure Number: 2
Enclosure Name: Storage Room

Minimum Design Concentration: 4.200%
Adjusted Design Concentration: 4.214%
Predicted Concentration: 4.210%

Maximum Expected Agent Concentration: 4.210% (At 70 F)

Minimum Adjusted Predicted Nozzle
Agent Agent Agent Pressure
Nozzle Required Required Delivered {Average)
E2-N1 471 Ibs 47.2 Ibs 47.2 Ibs 76 psig

Page: 7 of 9
Calculation Date/Time: Thursday, August 26, 2010, 11:52:26 AM
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» Example — Computer Room, Storage Room, and Subfloor
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Example — Computer Room, Storage Room, and Subfloor
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» Example — Computer Room, Storage Room, and Subfloor
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Example — Computer Room, Storage Room, and Subfloor
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» Example — Computer Room, Storage Room, and Subfloor
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Example — Computer Room, Storage Room, and Subfloor
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» Example — Computer Room, Storage Room, and Subfloor
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Example — Computer Room, Storage Room, and Subfloor
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» Example — Computer Room, Storage Room, and Subfloor
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