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. Amendment .
Version Amendment details Staff
date
1.0 10/12/18 Manual creation A. Esteruelas
1.1 29/01/19 Amendment in gas description. Part 1.3. A. Esteruelas
IMPORTANT

The information contained in this manual is property of AIRfire Worldwide, who reserve the right to carry out
changes without prior notice. No reproduction, modification, total or partial translation is allowed for any purpose
than internal use. Every effort has been made to ensure accuracy of information contained herein, however, AlRfire
disclaims any liability for the use that may be made of this information. Anyone using the data contained in this
manual does so under their own responsibility and assumes whatever consequence they may encounter.

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

AIR fire

worldwide

C/ Mata 21, Local
08004 — Barcelona — Spain
Tel: (+34) 933 249 094
info@airfire.eu

www.airfire.eu

Thank you for your trust in AlIRfire, your confidence increases our desire to follow ahead.

NOTE:
Unless otherwise stated, images/ diagrams are for illustrative purposes only. Colours and dimensions may not
represent the true product. Always verify Technical Datasheets for as-built characteristics.
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1 INTRODUCTION

1.1 GENERAL

The terms DANGER, WARNING, ATTENTION denote that non-compliance with the warnings can
cause severe injuries and even fatalities, or that there is the risk of substantial material damage.
All other notices shall also be observed to prevent faults and resulting personal injuries and
material damage.

Do not expose yourself or others to hazards. Carefully read the following safety instructions before installing,
operating or servicing the system equipment, to prevent accidents, personal injuries and material damage. The
fittings and the product itself shall only be used for the intended purposes.

Limits and values listed in these operating instructions shall be observed, particularly operating pressures, ambient
temperatures and dimensions of the system installation too. The company AlRfire will accept no liability for damages
resulting from improper use or non-compliance with the instructions in this user manual.

1.2 HAZARD NOTICE

All work shall be performed by qualified personnel trained according to the operating instructions throughout the
service life of the system. Qualified personnel mean all persons officially trained by AlRfire in the planning,
installation, commissioning, operation and maintenance of the gas suppression systems. Furthermore, the personnel
shall comply with:

e Regional, national and internal regulations and safety standards.
e Use of appropriate safety equipment and work apparel.

These operating instructions are intended for all persons installing, operating and servicing the products and fittings
listed below. It is assumed that persons are aware of the general rules and safety guidelines for handling gases and
pressurized units. It is also assumed that the personnel are acquainted with handling electrical components.

In case of difficulties with operating the pressure units that cannot be resolved by consulting these instructions
further information must be requested from the manufacturer, AlRfire.

The manufacturer reserves the right to implement technical changes, improvements, and amendments. Always
consult the newest version of this user manual.

The extinguishing system described in this user manual may only be used for the protection of
enclosure meeting the designated system limits, otherwise the protective function cannot be
guaranteed.

Any modification of components and materials is prohibited, only parts which are listed in this
manual and properly functioning must be used. Unsuitable tools and working practices entail risks for personal

injuries and malfunctions.

Ignoring these instructions can cause severe personal injuries and material damage.
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1.3 FUNCTION OF THE EXTINGUISHING SYSTEM
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The Inert gas fire suppression system is designed as a permanently pressurised automatic fire suppression system,
i.e. the extinguishing agent is stored in a pressurised vessel at an operating pressure of 200 or 300 bar. This pressure
provides the energy to expel the extinguishing agent.

When a fire occurs in the protected enclosure, it is detected by the fire detection system which is in communication

with the automatic fire suppression system through an Extinguishing Control panel.

The heat/smoke created by the fire causes the detectors to send a signal to the extinguishing control panel. Which
consequently sends an electrical signal to the solenoid actuator of the cylinder valve, opening all the cylinder valves
and thus releasing the extinguishing agent. The system activation can be triggered manually or electronically. The
extinguishing agent released will then flow through the discharge pipework to the nozzles, which are arranged in a
manner to guarantee the entire protected enclosure is homogenousely flooded with extinguishing agent to
guarantee rapid fire suppression and avoid reignition.

I\ |
' 1. Detectors detect the fire dueto | |
| the smoke and the heat -

| l | 1 |
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Figure 1 - Room protection features

¢

3. Gas suppression system is
released and discharges the
gas into the room through
the pipe and Nozzles and
EXTINGUISH THE FIRE

2. Extinguishing control panel
receive the signal from detectors
and send the signal to the alarms
and to the Solenoid valve of the
gas suppression system
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1.4 DIRECTIVES FOR SYSTEM INSTALLERS AND SERVICE PERSONNEL

1.4.1 Using the Installation and Maintenance User Manual

There are two different useful ways to use this manual. First, following the index accurately (mainly when it is the
first system to be installed and the personnel has no previous experience) and secondly, as a reference book. In both
cases, it is necessary the use of the drawings provided with the system for accurate, project specific installation.

In the first way of use, the manual layout provides step by step installation of a system chronologically. It is also
convenient to refer to the project drawings to identify the position and number of the components to be installed.

As for the second way of use, this manual is used when the installer, with previous experience, firstly checks the
project drawings provided with the system. Since the denomination and technical data sheet of each part appears
in them, each component is easily located in the table of content of the manual and therefore, the appropriate
chapter can be quickly consulted.

Intention of this manual is to give specific instructions for installation, maintenance, and testing requirements for
AlRfire systems and components. In any case is intended to accomplish any requirements of the applicable and
mandatory standards of design and installation of systems.

1.4.2 Directives

AlRfire systems may only be installed by specialist companies with the required expertise,
qualified personnel trained by AlRfire directly.

Authorized companies and specialists installing a fire extinguishing system on behalf of AlRfire
must have been provided with enough training.

The installer of the extinguishing system is responsible for the correct installation and labelling of the approved
installed system.

The manufacturer and/or the installer of the fire extinguishing system must deliver technical
documentation and system-specific operating instructions at the time of commissioning the
system to the End User.

In addition, the operating instructions to the individual components complementing the
information in this documentation must be observed.

Do not hesitate to contact AlRfire in case of overlapping, missing information or doubts.

1.5 RULES FOR FIRE EXTINGUISHING SYSTEM OPERATORS

The system components shall never be damaged, disassembled or readjusted during operation of
cleaning/ maintenance work. A qualified installation engineer from the installing company must
be contacted in case of doubt.

This manual is written for those who install, operate and maintain Inert fire extinguishing systems
manufactured by AIRfire Worldwide. It contains system installation, operation and maintenance instructions

Inert fire suppression systems designed and manufactured by AlRfire are considered as heavy-duty equipment,
reliable and easy to mount, with simple test routines to check their operating condition as described in this manual.
However, AIRfire Worldwide wishes to clarify the following points:
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e All personnel who are assigned to the equipment shall be properly trained in its use, inspection, tests and
maintenance.

e AlIRfire recommends always the adoption of safe working practice in accordance with current health
legislation and safety procedure. It is recommended that personnel in charge of installation and
maintenance of the fire extinguishing system should be properly trained in its safe use and should read the
whole of this manual before initiating any of the operations mentioned above.

e All personnel working in an enclosure protected by Inert systems should be warned of the effects on
humans. Personnel in the protected area should be trained in the modes of actuation in case of alarm and
in the different types of system activation.

e During installation and maintenance operations personnel should be protected by wearing protective
clothing and shoes and when necessary helmet and gloves. Safety glasses or facemask should be worn
whenever holes are drilled for pipe supports or cylinder bank brackets. Such protection is also needed when
dealing with particle emission.

e Due to possible false alarm of the detection system (if installed) produced by dust or smoke caused by
installation works, the detection system in the area should be isolated or disconnected until comissioing of
the system has been finalised.

e All the equipment and pipe system should be installed in accordance with the project drawings. Systems
are made up of units tested within limitations. The system designer must be consulted whenever changes
are planned for the system or area of protection. Constructive drawings should be corrected, and
modifications included in the project.

e An authorized installer or system designer must be consulted after the system has discharged.

e Protective cap must always be installed on the discharge valve when a cylinder is being transported to its
destination.

CAUTION under
pressure container ®

Figure 2 - Manipulation warning
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2 SYSTEM CONFIGURATIONS

2.1 GENERAL SYSTEM DATA
2.1.1 Agent features and classification
The inert systems can be classified in the following groups:
e Agent:
- 1G-01: Argon
- 1G-55: Mixture of 50% Argon and 50% Nitrogen

- 1G-100: Nitrogen
- 1G-541: Mixture of 52% Nitrogen, 40% Argon and 8% Carbon Dioxide

e Storage pressure: 200 or 300 bar

e Cylinder capacity: 80 Lor 140 L

C/ Mata 21, Local
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To define the system is necessary to choose one point of each group and it can vary depending on the protected
volume taking into consideration that bigger capacity and more pressure means more quantity of gas which means

more protected volume with one storage unit.

The following table shows the quantity of gas (Kg), that can be storage in each cylinder unit depending on the

agent, cylinder capacity and pressure:

IG - 100

Cylinder type m Cylinder type

140 L 300 bar 70.40 140 L 300 bar
140 L 200 bar 49.30 140 L 200 bar
80 L 300 bar 40.30 80 L 300 bar
80 L 200 bar 28.20 80 L 200 bar

Cylinder type m Cylinder type

140 L 300 bar 56.15 140 L 300 bar
140 L 200 bar 39.87 140 L 200 bar
80 L 300 bar 32.09 80 L 300 bar
80 L 200 bar 22.78 80 L 200 bar

43.53
31.33
24.88
17.90

57.90
41.60
33.14
23.80
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2.2 SYSTEM VARIANTS

Depending on the design carried out to adequately protect the enclosure, different system variants are available:
2.2.1 System 1: Modular cylinder

Modular cylinder system consists of only one cylinder, that contains the Inert gas extinguishing agent. The valve
incorporates all actuation and discharge release components. Also, valve incorpore a pressure gauge with contact
for monitoring the pressure of the cylinder. The valve makes use of the pressure contained in the cylinder to open
its internal chamber when activated and release the gas. It is normally fitted with a manual actuator and electrical
solenoid actuator. Pneumatic actuation is also possible for special applications.

This configuration is used for small enclosures/ hazards where according design calculations the needed quantity of
gas to protect the volume is same or less than the capacity of one cylinder.

| Ne | Description | Code _ 7

1’a’ | 80 L. cylinder with 200 bar Inert 0332X1
1’b’” | 80 L. cylinder with 300 bar Inert 0332X2 9
1’c’ | 140 L. cylinder with 200 bar Inert 0333X1 \
1'd” | 140 L. cylinder with 300 bar Inert 0333X2 5
2‘a’” | Cylinder bracket 80 L 081110
2‘b”  Cylinder bracket 140 L 081120 8
3’2’ Inert Valve 200 bar 0732x1 4
3’b’ | Inert Valve 300 bar 0732X2
4 Solenoid actuator 24 Vdc 022001 7
5 Manual actuator 072203 6
6 Pressure gauge with contact 0540XX
7’a’ | Discharge hose (Female—3/4" M) 0412BX

7’b’ | Discharge hose (M24 F-3/4” F) 0413A0
Reduction M 1” NPT to F G%” (For

8a discharge hose 7 ‘a’) 124203
Reduction M 1” NPT to M G%”
8'b’ 124204
(For discharge hose 7 ‘b’)
9 Restrictor 1” 0922A0
10 | Discharge Nozzle 063XXX

More details of the modular cylinder components will
be explained in chapter 3: System components.

Figure 3 - Modular cylinder
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2.2.2 System 2: Cylinder bank

Cylinder bank or battery of cylinders is composed of two or more cylinders connected to a common manifold. An
automatic mean, check valves (n.8 in fig. 4 and fig. 5), are supplied to prevent agent loss and guarantee personnel
safety in case the system is activated when any cylinders are removed for maintenance.

The 1% cylinder of the system is known as the Master cylinder as it is fitted with the electric solenoid (n.4 in fig. 4
and fig. 5) and manual actuator (n.5 in fig. 4 and fig. 5) allowing to activate the remaining cylinders (slaves) of the
system. Upon activation of the Master cylinder, part of the pressure of the agent released at the opening of the
valve is directed through the pneumatic release line (n.9 in fig. 4 and fig. 5) towards the pneumatic actuators (n.10
in fig. 4 and fig. 5) located on the valves of the slave cylinders opening them pneumatically and simultaneously.

This configuration is used for large enclosures/ hazards where according design calculations the needed quantity of
gas to protect the volume is equal to 2 cylinders or more.

Depending on the system installation to be carried out, two configurations are available determined by the type of
discharge hose used (n.7 in fig. 4 and fig. 5), as shown on the following pages.

OPTION ‘A’

12},
\\

4 a =0

Figure 4 - Cylinder bank (OPTION A)
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e o e e

1’a’ | 80 L. cylinder with 200 bar Inert = 0332X1 Discharge hose (Female-3/4” M) = 0412BX
1’b’” | 80 L. cylinder with 300 bar Inert 0332X2 | 8 @ Checkvalve 3/4” 0112A2
1’c’ | 140 L. cylinder with 200 bar Inert | 0333X1 | 9 @ Release hose R7 1/8” 500 mm 0422A1
1'd” 140 L. cylinder with 300 bar Inert | 0333X2 | 10 = Pneumatic actuator 072202
2‘a’ | Cylinder bracket 80 L 081XXX | 11 = Manifold supports 081XXX
2‘b’” | Cylinder bracket 140 L 081XXX | 12  Discharge Manifold 133XXX
3’a’ | Inert Valve 200 bar 0732X1 | 13 = Manifold blind cap 13420X
3’b’ | Inert Valve 300 bar 0732X2 | 14  Pressure switch on manifold 051080

4 Solenoid actuator 24 Vdc 022001 | 15 Restrictor 092XA0

5 Manual actuator 072203 | 16 | Discharge Nozzle 063XXX

6 Pressure gauge with contact 0540XX | 17 Reduction (%” SF — %" SF) 124104

More details of the cylinder banks will be explained in chapter 3: System components
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OPTION ‘B’

Figure 5 - Cylinder bank (OPTION B)

e e e

80 L. cylinder with 200 bar Inert | 0332X1 Discharge hose (M24 F—3/4” F) | 0413A0
1’b’ | 80 L. cylinder with 300 bar Inert ' 0332X2 | 8 @ Check valve 3/4” 0112A2
1°c’ | 140 L. cylinder with 200 bar Inert | 0333X1 | 9 @ Release hose R7 1/8” 500 mm 0422A1
1’d’ | 140 L. cylinder with 300 bar Inert | 0333X2 | 10 = Pneumatic actuator 072202
2‘a’” | Cylinder bracket 80 L 081XXX | 11 = Manifold supports 081XXX
2‘b’ | Cylinder bracket 140 L 081XXX | 12  Discharge Manifold 133XXX
3’a’ | Inert Valve 200 bar 0732X1 | 13 = Manifold blind cap 13420X
3’b’ | Inert Valve 300 bar 0732X2 | 14 | Pressure switch on manifold 0510B0
4 | Solenoid actuator 24 Vdc 022001 | 15 @ Restrictor 092XA0
5 Manual actuator 072203 | 16 = Discharge Nozzle 063XXX
6 Pressure gauge with contact 0540XX

More details of the cylinder banks will be explained in chapter 3: System components
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3 SYSTEM COMPONENTS

The components of the system can be divided in different groups depending on their use:

e Storage vessel - Pressurized seamless steel cylinders containing the extinguishing agent.

e Activation components - Controls the activation of the valves so to discharge the agent contained in the
cylinders. There are 3 possible activation mechanisms: Electric, manual, and pneumatic.

e Monitoring components — Components that monitor the cylinder pressure and provide an electrical signal
alerting if the cylinder has leaked and/ or discharged.

e Distribution components - Directs agent flow during discharge from the cylinders to the protected zone.

e System support - It consists of a structure that supports the cylinders. According to the configuration there
are single row and double row models.

NOTE: All component codes that include an ‘X’ means that multiple versions are available. Always check
component specific Technical Data Sheet for further details.

3.1 STORAGE VESSEL

Storage vessel consists of an assembly of seamless steel cylinder where
the extinguishing agent is stored, and cylinder valve mounted on top to
maintain the agent inside.

All vessels are supplied with a transport cap mounted on top of the
cylinder valve to protect it.

Figure 6 - Storage vessels

4
ATTENTION:

The transport cap shall always be
installed whenever a cylinder is
being transported or manipulated.

Figure 7 - Transporting cylinder
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3.1.1 High-pressure cylinder: (033XXX)

The high-pressure cylinders are refillable seamless steel gas cylinders manufactured according ISO 9809-1 and in
compliance with Directive 2008/68/EC and Directive 2010/35/EU. The cylinder capacity are 80 and 140 litres,
pressurized with 200 or 300 bar (15 °C).

The cylinder-valve is supplied fully mounted onto the cylinder and is protected by the cylinder transport cap to avoid
any impacts (causing leaks or accidental discharge) during transportation and manipulation of the cylinder.

According previously mentioned directives, all cylinders include marked details (Fig. 9) on their shoulder to correctly
identify them, trace them and guarantee they fully comply with regulations/ standards in force.

Further details can be found in Technical Data Sheet, code: TDS0321A0.

(1) Ne Description

L(80L) ~ 1740 mm

L(1401) ~1710 mm

@ (80L) 267 mm

@ (1401) 360 mm

T 25E or 1” NPT

TRANSPORT CAP C1 Green, RAL 6018
(03920%) Cc2 Red, RAL 3000

Year of first
period. test

Mark of thread

Ultrasonic inspection

Minimum wall
thickness

™" Working and test

Conformity mark and
numbor of the notified
body

Waeight of empty
cylinder

Country of approval
[ ——
nominal water capacity

Serial number and marking of test group ( letter or

Flgure 9 - Inert cyllnder number of heat/batch number of heat freatment )

Figure 8 - Cylinder shoulder marking
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3.1.2 Cylinder label: (14100X)

All cylinders are supplied with their corresponding label holding all relevant data (Fig. 10):
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e Inert stored in the cylinder, e  Weight of the empty cylinder (033XXX) incl. valve
e Inert quantity, (0732XX),

e  Cylinder serial number, e Total Weight,
e  Working pressure, e Date of filling.

The label(s) are delivered with order documentation and not on the cylinder. This is to prevent any damages during
transport and cylinder installation.

As soon as the cylinder has been installed and the system is to be commissioned, the label(s) shall be attached on
the cylinder in a visible location, easy to read and not covered by the cylinder bracket. Following the cylinder serial
number marked on the shoulder, stick the corresponding label with same serial number.

E

p——
TG-0 1 100%Agon (o EEEEE
ONU: 1008
CARICA DI 1G-01
neree [N
e I

CYLINDER nr.
DOUTCILLE ng

PRESSURIZZATD A

PRESSURIZED AT - w2 10y TEMPERATURA DI STOCCAGGIO: da-20 "G 2 + 50°C
FRESSURISEC A ‘STORAGE TEMPERATURE: -20°C to + 60°C

TARA DELLA BOMZOLA (k) [ TEMPERATURE STOCKAGE: -20°C to + 50°C
CYLINDER TARE (k) WCLUDED VALV

TARE DC DOUTTILLE (o) e el PRESSIONE DEL TEST IDRAULICO INDICATA SULLA BOMBOLA
PESO TOTALE fkg) J——— HYDRAULIC TEST PRESSURE MARSED 0N THE CYLINDER

TOTAL WEIGHT {kg} TARE - CHARGE K01 PRESSION DEFAELIVE HYDRAULIGUE MARGUE SUR LE BOUTEILLE
POIDS TOTAL {kg} TARE + CHARGE K01

DATA DI FACMPIMENTD
FRLING DATE
DATE DE REMFPLISSAGE
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1l S50 cavessor installats in aree contormi 2l 201030/UE.
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Figure 10 - Cylinder label
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3.1.3 Inert gas cylinder valve: (0732XX)

Ne Description
Push button — valve closure

Safety screw with burst disc

Pilot line connection, G1/8”

Actuator connection

1
2
3
4 Valve outlet
5
6

Cylinder thread

Figure 11 — Inert cylinder valve

The valves 0732XX operate according to the pressure difference principle.

By actuating the release device (connected in position 5 of Fig. 11), the integrated pilot valve in the Inert cylinder
valve opens and the upper pressure chamber vents immediately. This pressure drop causes that the cylinder
pressure pushes the closing piston in the open position. The Inert cylinder valve is now open allowing a total

discharge of the agent in the cylinder. The Inert cylinder valve 0732XX can be triggered manually, pneumatically, and
electrically.

The cylinder is filled through the valve outlet (position 4 of Fig. 11).

For the protection against unacceptable high pressure in the cylinder the valve is equipped with a burst disc safety
device (position 2 of Fig. 11).

NOTE: Inert cylinder valve 0732XX is equipped with a pressure gauge connection port.
The valve is supplied mounted onto the cylinder. Do not try to disassemble any of the accessories that come
incorporated. The components that connect to the valve (discharge hose and activation components) shall be

installed later, following the order they are described in this User Manual.

Further details can be found in Technical Data Sheet, code: TDS0732XX
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ATTENTION AND WARNINGS:

e During handling and transportation, until commissioning of the automatic fire suppression system
the valve outlet shall always be kept closed with a gas-tight seal (valve outlet cap supplied).
o No activation component shall be mounted while handling, assembling, filling and transporting the
cylinder, until commissioning of the automatic fire suppression system. Unintentional actuation of
the activation components leads to the system discharge and risk of injury and damage.

e For the mounting or dismounting of the valve from a pressure cylinder, a suitable tool must be used to

avoid damaging the valve.

e Damaged or leaking valve shall be replaced immediately.

e  Modifications of the cylinder valve and corresponding activation components are not permitted.

e Thevalve thread and the cylinder thread must be free from impurities, grease, and other adhesive residues.

o Before screwing the valve make sure that the valve interior is free from impurities.

e The valve unscrewing is only allowed when the cylinder is empty, free of pressure.

NOTE:

Negligence or bad handling could cause uncontrolled discharge, injuries to personnel and damage to property. In
case of doubt, always consult AlRfire technical department.

This equipment is pressurized.

For any installation or maintenance operation, the valve outlet cap shall remain screwely fastened on the valve
as a safety measure.

When any Installation, maintenance or test operation are finished, do not forget to remove the valve outlet cap
and reconnect discharge hose.
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3.2 ACTIVATION COMPONENTS
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Control the activation of the valves so to discharge the agent contained in the cylinders. There are 3 possible

activation mechanisms: Electrical, manual, and pneumatic.

Figure 12 - Activation components

In modular cylinder configuration, the activation would be
the same as the Master cylinder, solenoid activation
(electrical) or manual activation

In a cylinder bank configuration there are 2
different valve activations:

. Master cylinder: It's the responsible
to receive the signal from the extinguishing
control panel to the solenoid valve and release
itself to then activate the other cylinders of
the bank pneumatically. One part of the gas
contained in the cylinder is used for the
activation; the rest is discharged to the
manifold. A manual actuator is also mounted.

. Slave cylinder: Is the cylinder(s) that
follow the Master cylinder. The valve counts
with a pneumatic actuator that is activated by
the agent released from the Master cylinder
and distributed through the release hoses.

MASTER CYLINDER

SLAVE CYLINDER
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3.2.1 Manual actuator: (072203)

The manual actuator allows manual activation of the cylinder
valve. It is compulsory to always include such actuator. Located
ontop of the cylinder valve or solenoid valve (022001), the lever
(Pos. 1) is manually operated to open the valve and activate the
system. It includes a safety pin (Pos. 2) to prevent accidental
activation and this safety pin incorporates a safety seal (Pos. 3) to
avoid incorrect manipulation.

N2 Description

1 Lever

2 Safety pin

3 Safety lock

4 Connection to cylinder valve or solenoid valve

Figure 13 - Manual actuator Further details can be found in Technical Data Sheet code:
TDS072203

3.2.2 Pneumatic-manual actuator: (072213)

The pneumatic-manual actuator can be installed directly on the
cylinder valve or ontop of the solenoid valve (022001). It allows manual
activation as well as pneumatic activation of the cylinder valve. Useful
for special activation configurations e.g. Dual redundant solenoid setup
or selector valve systems. It includes a safety pin (Pos. 2) to prevent
accidental activation and this safety pin incorporates a safety seal (Pos.
3) to avoid incorrect manipulation.

N2 Description

1 Lever

2 Safety pin

3 Safety lock

4 Connection to cylinder valve or solenoid valve
5 Release hose connection

Figure 14 - Pneumatic-manual actuator
Further details can be found in Technical Data Sheet code: TDS072213
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3.2.3 Solenoid valve: (022001)

The solenoid valve allows to open the cylinder valve
2 electrically (receive signal from a fire panel for
example). It is installed directly onto the cylinder
valve. On top of it can be installed other actuators.

Ne. Description

Connection to cylinder valve

Connection for other actuators

1
2
3 Male connector plug socket
q

Cable gland inlet

5 Body

Further details can be found in Technical Data Sheet
1 code: TDS022001

Figure 15 - Solenoid valve
3.2.4 Pneumatic actuator: (072202)

The pneumatic actuator is installed directly on top of the slave cylinder valve
allowing to activate it pneumatically. It is equipped with an internal piston and with
two pneumatic connections. Once pressure arrives above the piston, it pushes it
down opening the valve associated to the head.

Ne. Description

1 Release hose connection

2 Connection to cylinder valve

Further details can be found in
Technical Data Sheet code: TDS072202

Figure 16 - Pneumatic
actuator

3.2.5 High-pressure release hose: (0422A1)

The high-pressure release hose is a flexible connection in
the release circuit to activate the valves pneumatically. It is
installed between the pilot line connection from the Master
cylinder valve to

the  pneumatic N2

9, Description
actuators and/or
pneumatic- 1 Male connection
manual actuator 2 Swivel female connection
on the slave
cylinders. 3 Hose
Figure 17 - High-pressure release hose
Further details can be found in Technical Data Sheet code: TDS0422A1
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3.3 Monitoring components

Figure 18 — Monitoring components
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3.3.1 Pressure gauge with contact (0540XX)

Pressure gauge is provided with each cylinder valve to indicate the pressure inside the cylinder. Its electrical
contact allows real time monitoring notifying in case of leaks.

¢ Use only pressure gauges with contact specified by AlRfire S.p.A.

¢ The pressure gauges with contact can be assembled and disassembled under pressure.

¢ Before mounting the pressure gauge, the plug screw (Pos. 1 in Fig. 19) at the pressure gauge connection on the
valve shall be unscrewed. When dismounting the pressure gauge the plug screw shall be screwed back in place.

Further information at its Technical Data Sheet (code: TDS05400x-A)

Figure 19 — Pressure gauge with contact and plug screw

3.3.2 Pressure switch on manifold with locking device (0510B0)

The pressure switch closes or
opens an electric circuit when a Description
discharge from the manifold takes
place. Notifying gas flow has
occurred. The electric signal may
be monitored by a control panel to
operate and/or shut down other
electrical devices. Once activated it
is rearmed manually by pulling the
rearming button (4), which incorporates the latching mechanism.

Electrical body

Brass body

Manifold connection

B W N |

Rearming button

Figure 20 - Pressure switch on
manifold

It is mounted on the manifold pipe or on the blind manifold cap.

Further details can be found in Technical Data Sheet code: TDS0510B0-1
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3.4 DISTRIBUTION COMPONENTS

The distribution components are the components responsible to direct the extinguishing agent from the cylinders
to the protected enclosure.
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3.4.1 High-pressure discharge hose 902: (0412BX)

The discharge hose 902 is used to connect the cylinder valve to the manifold
so to direct the agent flow to the pipe network.

It is installed between the cylinder valve and the check valve. In case of a
modular cylinder, it is installed directly to the discharge pipe. It is
recommended to connect first the male port of the hose to the check valve
and then the female nut to the outlet of the cylinder valve.

WARNING: It is necessary to connect the coupling (124104) between the
check valve and discharge hose when installing cylinder bank systems.

Ne. Description

Male connection to check valve or discharge pipe (modular cylinder)

2 | Swivel female connection to cylinder valve
3 Hose

Further details can be found in Technical Data Sheet code: TDS0412BX

Figure 22 - Discharge hose 90°
3.4.2 Coupling Swivel Female to Fixed Female: (124104)

This coupling is used for connecting the high-pressure discharge hose 902 (0412BX) to the check valve (0112A2).
Only required for cylinder bank systems.

Description

1 | Fixed female to check valve

2 | Swivel female to discharge hose (0412BX)

3 | Flat gasket

Further details can be found in Technical Data Sheet code:
TDS0124104

(2

Figure 23 - Coupling SF to FF
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3.4.3 High-pressure discharge hose straight: (0413A0)

The discharge hose straight is used to connect the cylinder valve to the manifold so to direct the agent flow to the
pipe network. It is installed between the cylinder valve and the check valve. In case of a modular cylinder, it is
installed directly to the discharge pipe.

Figure 24 - High-pressure discharge hose straight

Description Description Description

Swivel female G3/4” Swivel female G3/4”

(Flat gasket included) (Flat gasket included) 3 Hose

Further details can be found in Technical Data Sheet code: TDS00413A0

3.4.4 %" Check valve: (0112A2)

The %” check valve (used only in cylinder banks) prevents the gas backflowing from the manifold pipe into the
cylinders, thus ensuring a complete discharge of all the cylinders. It also acts as a safety element during maintenance
operations, in case cylinders are disconnected from the manifold and an accidental discharge is produced it prevents
the gas from being released and injuring personnel.

Ne Description

1 Thread to manifold

2 Thread to discharge hose

3 O-ring

Further details can be found in Technical Data Sheet code: TDS0112A2-B

CEOgg - g wurp: 260

&

Figure 25 - 3/4" Check valve
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3.4.5 Discharge manifold (13XXXX)

Figure 26 - Discharge manifold

The cylinder discharge manifold collects all the gas discharged from the cylinders connected to it via the discharge
hoses, directing the flow toward the pipe network to discharge into the protected enclosure.

Nominal diameter of the manifold is determined by the results o L.
obtained from the hydraulic calculation software. Ne Description

1 Manifold pipe

The manifold pipe is located above the cylinder bank.
2 Blind cap of manifold

Further details can be found in Technical Data Sheet code: 3 NPT Thread outlet
TDS13XXXX-1

3.4.6 Restrictor (092XA0)

The restrictor is used to control the discharge and flow of inert
systems, to reduce the storage pressure from 200 or 300 bar to
60 bar downstream of the manifold side according to the
standards. It is installed between the end of the manifold and the
piping network.

Inside the restrictor, is mounted a diaphragm with a calibrated
orifice obtained from the hydraulic calculation software VdS
approved. The software takes into consideration all features of
the enclosure, piping layout and system details. The orifice
diameters are determined in increments of 0.1 mm.

The restrictor body has an arrow marked to show the direction of
flow of the gas.

Note: The AlRfire inert system flow calculation software is
required to determine restrictor orifice sizes and pressure

downstream of the restrictor. —
Ne Description

1 Restrictor body

Fi 27 -R i
2 Diaphragm igure estrictor
3 Cir-clip

Further details can be found in Technical Data Sheet code: TDS092XA0-1
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3.4.7 High-pressure nozzle (063XX1)

Through the nozzles is discharged the extinguishing agent into the protected enclosure. They are designed so that
according each available diameter a predetermined amount of agent is released. The agent flow is controlled by a
calibrated diaphgram (2) inside the nozzle body, determined by the results from the hydraulic calculation software

VdS approved. It guarantees a homogenous gas distribution throughout the volume.

Further details can be found in Technical Data Sheet code: TDS063XX1-A

N2 Description

1 Nozzle body

2 Diaphragm

3 Cir-clip

Figure 28 - High-pressure nozzle
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3.5 SYSTEM SUPPORTS

/ -
Figure 29 - System supports

The cylinder support is a metallic structure consisting of a frame (brackets) that hold in place the cylinders. The
brackets can be used in modular cylinders or for cylinder banks in single or double row configurations. The brackets
can be fixed to the wall or to the floor.
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3.5.1 Wall bracket

This type of cylinder bracket is installed directly to the wall.

Description
1 Clamp
2 Nut
3 Washer

4 Threaded rod

5 Rod fattener

6 Wall mount bar

Figure 30 - Wall bracket Further details can be found in
Technical Data Sheet code:
TDSO081XXX-A

3.5.2 Floor bracket

This type of cylinder bracket allows the cylinders to be installed free standing, when a wall is not available.

Description

1 Clamp
2 Nut
3 Washer

4 Threaded rod

5 Rod fattener

6 Bar

7 Floor support

8 Manifold support

Further details can be found in
Technical Data Sheet code
TDS081XXX-A

Figure 31 - Floor bracket
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3.6 OTHER ACCESSORIES

3.6.1 Lock-off valve (11130X)

The lock-off valve is a manually operated valve located between the
discharge manifold and the nozzles, which can be locked in the closed
position to prevent flow of Inert to the protected enclosure. To be
used especially when the protected enclosure is normally occupied by
people avoiding creating a hazard to the personnel in case of a
discharge (during system maintenance or testing for example). The
lock-off can have single or double limit switch and can be ATEX.

Ne Description

1 Ball valve 2 ways*

2 Limit switch plate

Further details can be found in — :
Technical Data Sheet code | 3 | Limitswitch
TDS11130X-A

Figure 32 - Lock-off valve

3.6.2 Pilot cylinder (112XXX)

The pilot cylinder is used for activating the slave cylinders in a selector valve system configuration. It can be activated
manually or electrically. The electrical activation can be ATEX solenoid actuator.

Ne Description

N2 pilot cylinder

Pilot valve

Manual actuator

1
2
3 Solenoid actuator
4
5

Pressure gauge

For further information regarding the AlRfire Pilot
cylinders consult the manual: (TUM112XAX)

Figure 33 - Pilot cylinder
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4 INSTALLATION — ASSEMBLY INSTRUCTIONS

- During the installation, it is recommended to follow step by step all points of this manual.
- Prior to starting installation check the cylinder bank location.
o Itis recommended the placement of the cylinders be in a dedicated room near as possible but
outside the protected enclosure.
o Bigenough to be able to comfortably position all equipment and carry out easily installation and
maintenance procedures.
- The equipment shall not be exposed to severe weather conditions, direct contact with flame, excessive
humidity and safe from unauthorized handling and mechanical or chemical damage.
- A minimum of two operators is required to perform equipment installation.

4.1 GOODS RECEPTION

Check all the material has been correctly received according to delivery documentation. If in doubt do not hesitate
to contact AlRfire.

Carefully unpack the cylinders and other components of the system. Cylinders must be in a safe and stable place.

“-

< . 4 . S a9

Figure 34 - Cylinder unpacking

WARNING:
e The cylinder transport cap must always be firmly screwed in place whenever a cylinder is being
transported/ manipulated.
e Do not remove the valve outlet cap until all distribution components are installed and ready to
be connected to the cylinder valve.
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4.2 SYSTEM SUPPORT INSTALLATION

NOTE:

e Never begin to mount bracket by connecting manifold pipe to the nozzle pipe system. Such
method gives rise to many adjustment problems during the installation of the remainder of
the cylinder bank components.

e Always complete the final installation of brackets, cylinders, and manifold pipe prior to
performing connection between the manifold pipe and the nozzle system. This method
prevents many adjustment problems during installation of different cylinder bank
components.

e [Itis very important never to install nozzles directly at cylinder valve outlet for two reasons.
Firstly, if nozzle is installed directly on valve outlet there are many possibilities that the
nozzle will be at a person's height. In case of cylinder discharge (accidental or otherwise)
pressure released could cause serious injuries to personnel who might be somewhere near
to the cylinder. Furthermore, the strength of reaction produced by the discharge is always
generated at the gas outlet. If coupled to the cylinder outlet, the result could be that the
wall bracket could be violently pulled out.

Thoroughly clean the area where the system is going to be located. Check the drawing measurements to ensure that
the cylinder bank fits perfectly in chosen location.

Verify that the floor where the system is going to be mounted is as flat as possible.

The wall where the bracket is going to be fixed (if it is the case) must be solid and perpendicular to the floor (avoid
partition walls, plasterboard or similar).

If the bracket must be fixed to a partition wall, plates to support the bracket on the opposite face of the partition
wall shall be used in accordance with drawing below:

Ne Description
1 Partition wall
2 Bracket bar
3 M12 screw
4 M12 washer
5 Support plate
6 M12 nut
Figure 35 - Fixing bracket in partition
AlRfire Worldwide S.L. www.airfire.eu
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4.2.1 Bracket installation
AlRfire supplies the cylinder fixing brackets together with equipment. Among them, 2 types may be distinguished:

- Brackets to mount on the wall.
- Brackets provided with vertical support column to mount on the floor.

The characteristic of these types of brackets is that in any case, the cylinders are completely fixed, and the manifold
can be located at the right distance of the cylinder valve without any problem. By this way, these configurations give
stability and rigidity to the cylinder bank assembly.

a) Modular cylinder bracket: It is for one only cylinder.

b) Single row bracket: All bank cylinders are aligned in a single row and the weight of the manifold pipe rests
on the bracket structure.

c) Double row bracket: All bank cylinders are aligned in two parallel rows and the weight of the manifold pipe
rests on the bracket structure.

NOTE: Every type of bracket can have one or two level, available under request.

Please see the Bracket Manual Installation (TUMO081XXX-A) to verify the bracket type that is necessary for your
project and how to install it.

e LY oL i amtan
=0 oa T 02
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Figure 36 - Modular cylinder single level and double level
brackets, dimensions
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Figure 37 - Bank cylinder single level and double level brackets, dimensions

4.2.2 Storage cylinder positioning \

Position the cylinders in the brackets and secure them with
the bracket. Do not completely tighten the screws yet.

WARNING: Do not remove the cylinder transport
cap.

Figure 38 - Positioning cylinders in brackets
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4.3 SYSTEM INSTALLATION:

4.3.1 Discharge manifold (133XXX) - Installation: (only for cylinder bank systems)

Manifold shall be mounted considering its adjustment at the right height to the cylinder valves so that the connection
of the discharge hose between both parts will be easy and hasslefree.

NOTE: Manifold supports are not included with the cylinder bank system as they can vary depending on the wall
type where they will be installed, and other particularities of the cylinders storage room better assessed by the
installer directly on site.

Depending on the length of the manifold it may be divided into sections to facilitate transport to site and onsite
manipulation.

Before mounting the manifold to the supports it is necessary to assemble the different sections between them. In
each shipment are included the necessary union couplings to assemble the manifold. Screw the union coupling (2)
with the appropriate wrench to one of the sections and then connect the other section making sure to align the
check valve connections.

Screw the manifold blind cap (4) and the restrictor (5) to the manifold with a wrench according to the union size.

NOTE: Use high-pressure thread sealant on the thread unions.

®

Ne Description

1 Manifold section 1

2 Union join

3 Manifold section 2

4 | Blind cap

5 Restrictor

Figure 39 - Discharge manifold assembly
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Position the manifold onto the manifold supports and mount the U-bolt.

Figure 40 - U-Bolt detail

Figure 41 - Manifold positioning
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Ne Description
1 | Manifold support*
2 | Nut*

3 | Washer*
4 | U-Bolt*
5 | Manifold

*Material not supplied by
AlRfire.

AlRfire Worldwide S.L.
AIRfire Worldwide® is a registered trademark of AIR FIRE S.p.A.® all rights reserved
Technical amendments reserved

Technical User Manual Inert Systems — TUMINEEN - Version 1.0 / Date: 10 December 2018.

www.airfire.eu

Page 37 of 75


http://www.airfire.eu/
mailto:info@airfire.eu
http://www.airfire.eu/

C/ Mata 21, Local
08004 — Barcelona

le) ® Spain
ﬂre Tel: (+34) 933 249 094
h www.airfire.eu
worldwide info@airfire.eu
Installation and Maintenance User Manual

4.3.2 Pressure switch with locking device (0510B0) — Installation:

- Modular cylinder: Install the pressure switch on the discharge pipe using a Tee shaped pipe connector
between discharge hose and discharge pipe (pressure switch thread is %" BSPT).

- Cylinder bank: Screw the pressure switch (1) into the manifold blind cap (2) with a 25 mm wrench, as shown
in Fig. 42.

NOTE: Use high-pressure thread sealant on the thread union.

Ne Description
Pressure switch with
1 . .
locking device
| J 2 Bilnd cap
3 Manifold

/\ /\ 3
RGN,

Figure 42 - Pressure switch with locking device

Electrical connection:

Connect the electrical contacts to the fire extinguishing control panel according to manufacturer’s indications.
The pressure switch can be connected as follows:

- For a normally closed circuit connect to terminals 1 and 2.
- For a normally open circuit connect to terminals 3 and 4.

ALL FIRE FIGHTING INSTALLATIONS SHOULD BE CONNECTED TO GROUND.

NOTE: The pressure switch electrical connections do not have polarity. All
electrical connections should be connected in single cable runs from the
switch straight to the panel, so to simplify comissioning procedures and
maintenance operations.

Figure 43 - Pressure switch
electrical connections
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4.3.3 Pipe and fittings installation
Pipes should be installed in accordance with the isometric drawing supplied with the project.
Measurements, dimensions and pipe quality indicated in the drawing shall be complied with, any modifications of
these values. as well as any modifications of the content and/ or architecture of the protected enclosure, will
affect system operation not guaranteeing fire suppression. In case of any modification(s) being required, the

engineering department responsible for the system design shall be notified for appropriate actions to be taken.

Piping shall be of metallic non-combustible material having physical and chemical characteristics such that its
deterioration under stress can be predicted with reliability.

Where piping is installed in severely corrosive atmospheres, special corrosion —resistant materials or coatings shall
be used accordingly to guarantee best results for long term durability.

The pipe system shall comply with the pressure requirements specified in the table below. ASTM A-106 grade A, B
or C seamless steel pipe of the following classes (According to ANSI B-36-10) is recommended:

Type of pipe after restrictor

Pipe Size Max Working Pressure Pipe Class

%II
%H

1%11

1%” 65 bar Schedule 40 or larger

2-y2n
31/
41/

Note: Other pipe classes can be used, if the type of piping installed can withstand the maximum pressure
at maximum storage temperatures, in this case 65 bar at 502C.

Pipes smaller or equal to 2" nominal diameter shall not be connected by welding on site. Connections on
site shall be threaded.

- Installation shall be earthed.

- Pipe painting shall be red (RAL 3000).

AlRfire Worldwide S.L.

AlRfire Worldwide® is a registered trademark of AIR FIRE S.p.A.® all rights reserved
Technical amendments reserved

Technical User Manual Inert Systems — TUMINEEN - Version 1.0 / Date: 10 December 2018.

www.airfire.eu

Page 39 of 75


http://www.airfire.eu/
mailto:info@airfire.eu
http://www.airfire.eu/

C/ Mata 21, Local
08004 — Barcelona

le) ® Spain
ﬂre Tel: (+34) 933 249 094
h www.airfire.eu
worldwide info@airfire.eu
Installation and Maintenance User Manual

4.3.4 Piping supports installation

Pipe supports shall be of a non-combustible material, shall be suitable for the expected temperature and shall be
able to withstand the dynamic and static forces involved. Due allowance shall be made for the stresses induced in
the pipe work by temperature variations. Adequate environmental protection shall be given to supports and
associated steelwork.

The distance between pipe supports shall be as the following table:

Nominal @ (mm) Nominal @ (inches) Max. distance between supports (m)

10 3/8” 1.0
15 1/2” 1.5
20 3/4” 18
25 1” 2.1
32 11/4” 2.4
40 11/2” 2.7
50 27 34
70 21/2" 3.5
80 3” 3.7
100 4” 4.3

Adequate support shall be provided for nozzles and their reactive forces such that in no case shall the distance
from the last support be greater than as follows:

- For pipelines with a smaller or equal diameter than 25 mm, the maximum distance from support to nozzle
shall be 0.1 m.
- For pipelines more than 25 mm diameter, the maximum distance from support to nozzle shall be 0.25 m.

Movement of pipework, caused by temperature fluctuations arising from environment or the discharge of
extinguishant, may be considerable particularly over long lengths and should be considered when deciding support
fixing methods.
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Correct installation of pipe support according to their position:

FI4ED FLOOR SLPPORT

AVl

77

W FIXED WALL SUPPORT

7 4 Wl

Figure 44 — Nozzle pipe support

4.3.5 High-pressure Nozzles (063XX1) installation
The nozzles are designed to be installed directly onto the pipe that will have to be threaded GAS according to 1SO-

228. Use high-pressure thread sealant to the distribution pipe thread and tighten using the right fixed wrench
according to nozzle diameter.

To prevent mistakes during installation, AlRfire supplies the nozzles punch marked with:
- The calibration diameter, (which follow the results obtained in the hydraulic calculation report)
NOTE: Fixing of the nozzles and nozzle alignment is very important. The nozzles should never point

at false ceilings or mobile/ loose objects as gas discharge could raise the ceiling tiles or drag objects.
Never locate discharge nozzles directly on the valve outlet.

DRILL SIZE MARK

Figure 45 - Diaphragm drill
marking
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4.3.6 Distribution components installation.

a) %” Check valve (0112A2) installation: (SPECIFIC ONLY FOR CYLINDER BANK SYSTEM)
- Check the %" check valve o-ring (3) is in position.
- Check the direction of the arrow (2).
o This arrow indicates the sense of the flow. It must always be installed with the arrow towards
the manifold.
Screw the %” Check valve on the manifold (1) with a 38 mm wrench.
Apply 25 Nm as maximum torque.
- Repeat this process with all %” Check valve of the system.

NOTE: Do not put any sealant on the thread.

CHECK VALVES

Figure 46 - Check valve

Figure 47 - Check valve on manifold

b) Remove the cylinder transport cap:

WARNING: From this point on starts the cylinder valve manipulations, for this reason it is important
to actuate carefully to avoid any accident or unwanted system activation.

NOTE: Keep the cylinder transport cap near the system. They must be assembled again to the cylinder
in case of refill or maintenance procedures.

Figure 48 - Removing cylinder transport cap
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c) High-pressure Discharge Hose DN16 902 (0412BX) (option A):

To install this hose model, to the cylinder bank manifold, a %” coupling (124104) between the %” check valve and
the hose is needed:

- Swivel Female %” to Fixed Female 3” Coupling (1241A0) installation: (only for bank of cylinders)

Check the flat gasket (Pos. 3 in Fig. 49) is set inside the coupling. Screw the coupling thread (1) on the %” check valve
with a wrench of 32 mm. The reference value for the mounting torque is approx. 40 Nm.

NOTE: Do not put any sealant on the thread.

- High-pressure Discharge Hose DN16 902 (0412BX) installation:
Check the flat gasket (Pos. 1 in Fig. 50) is set inside the hose. Screw the male thread of the hose to the port of the
coupling with a wrench of 30 mm (Fig. 51). It's important to tighten the discharge hose until its female nut connection
is positioned close to the outlet of the cylinder valve to guarantee an easy mounting. The reference value for the
mounting torque is approx. 100 Nm.

NOTE: Do not put any sealant on the thread.

Attention: In case of modular cylinder, screw the discharge hose directly to the restrictor using the reduction
coupling, code 124203.

Note: In this case, use high-pressure thread sealant
on all reduction coupling threads.

Ol

py

&

Figure 49 - Discharge hose coupling

COUPLING

HOSE 902 /

Figure 51 - Hose mounted to the coupling and
check valve

Figure 50 - Discharge hose flat gasket
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d) High-pressure Discharge Hose DN16 Straight (0413A0) (option B):

Check the flat gasket (Pos. 1 in Fig. 52) is set inside each end of the hose. Screw the G3/4” swivel female port of the
hose to the check valve with a wrench of 32 mm (Fig. 53). The reference value for the mounting torque is approx.
40 Nm.

NOTE: Do not put any sealant on the thread.

Attention: In case of modular cylinder, screw the discharge hose directly to the restrictor using the reduction
coupling, code 124204. Note: In this case, use high-pressure thread sealant on all reduction coupling threads.

CHECK VALVE

Figure 52 — Flat gasket

STRAIGHT HOSE

Figure 53 - Straight hose mounted

e) Install the hose to the valve outlet port:

Remove the valve outlet cap (Fig. 54) to connect the discharge hose. Check if the flat gasket is set inside of the hose.

Using option, A: Screw the M24 or W21,8 swivel female port of the hose (Pos. 2, Fig. 55) to the outlet valve port
(Pos. 3, Fig. 55) with a wrench of 30 mm. The reference value for the mounting torque is approx. 40 Nm.

Using option, B: Screw the M24 swivel female port of the hose (Pos. 2, Fig. 55) to the outlet valve port (Pos. 3, Fig.
55) with a wrench of 32 mm. The reference value for the mounting torque is approx. 40 Nm.

NOTE: Do not put any sealant on the thread.

VALVE OUTLET CAP

Figure 54 - Valve outlet cap
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ad

Figure 55 - Connecting discharge hose to valve outlet
4.3.7 Activation components installation

Pneumatic actuator (072202) installation: (only for cylinder bank)

Once determined which cylinder will be the Master, the remaining cylinders (Slaves) will have the pneumatic
actuator mounted on their valves.

NOTE: The Master cylinder usually is the first cylinder of the bank, located furthest away from the manifold outlet.

Screw the pneumatic actuator (1) on top of valve (2) with a wrench of 41 mm. The reference value for the mounting
torque is approx. 25 Nm.

NOTE: Do not put any sealant on the thread.

Attention: The 1/8” port of the pneumatic actuator must be positioned in parallel (inline) to the valve outlet.

TH

Figure 56 - Mounting pneumatic actuators to valve head
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High-pressure release hose (0422A1) installation: (ONLY FOR CYLINDER BANK SYSTEM)

From Master cylinder to Slave cylinder:

Pneumatic release line starts at the Master cylinder valve

The male connection of the release hose (1) goes to the master cylinder. In the front part of the master cylinder
valve there is a screw (2) (code 079005), which shall be unscrewed with a wrench of 12 mm and connect the male
connection of the activation hose (1) with a wrench of 14 mm in the master cylinder.

A NOTE: Do not put any sealant on the thread.
/ 1\
%: s %\ This screw G1/8” (2) (code 079005), shall be screwed in the free inlet of the pneumatic actuator of last
slave cylinder (Fig. 59).
@)\(
fl"\;r_
Figure 58 - Release hose
Figure 57 - Master cylinder, Screw 1/8"
Figure 59 - 1/8" screw mounted on last cylinder
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Screw the male connection of the release hose (1) to the Master cylinder valve 1/8” release port (3).

/ o

Figure 60 - Release hose connected to Master valve

The release hose has two types of threads. One end has male connection (Fig. 57, pos.1), and the other end has
swivel female connection (Fig.61, pos. 5). To connect the swivel female thread to the pneumatic actuator, a nipple
G1/8” (Fig. 61, pos. 6) has to be used. Screw the nipple (6) to the pneumatic actuator port (4) with a wrench of 14
mm. Then screw the swivel female end of the hose (5) to the G1/8” nipple (6) with a wrench of 14 mm.

NOTE: Do not put any sealant on the thread.

000

Figure 61 - Nipple for release hose connection to
pneumatic actuator
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From Slave cylinder to Slave cylinder:

Screw the male connection of the release hose (1) to the free pneumatic actuator port of first slave cylinder (7).
Screw the G1/8” nipple (6) to the pneumatic actuator port of the second slave cylinder (8). Screw the swivel female
connection of the release hose (5) to the G1/8” nipple (6)

Repeat this process with the next slave cylinders up to a maximum of 5 slave cylinders.

i

Figure 62 - Release hose connected from slave to slave cylinder

Important: If the bank of cylinders has more than 1 master cylinder + 5 slave cylinders (6 cylinders total), the
procedure: From Master cylinder to Slave cylinder shall be repeated. The 7th slave cylinder acts as a new master
cylinder that will activate the following slave cylinders (see Fig. 63 and 64).

NOTE: The maximum number of cylinders per solenoid actuator or manual actuator are 79 cylinders.
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Figure 63 - Release scheme for single row cylinder bank
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Figure 64 - Release scheme for double row cylinder bank
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Solenoid actuator (022001) installation:

Attention: The solenoid actuator shall be installed during the commissioning phase only so to avoid
incorrect manipulation and possible accidental activation of the system, which would discharge the
agent.

The solenoid actuator is installed on the Master cylinder valve.

It is important to check that the solenoid actuator plunger (Fig. 66) is in the armed position before
connecting to the cylinder valve. If plunger is released (extended position), please see the instructions
in section 7.3.2. of this manual before assembling Solenoid, otherwise cylinder valve will be activated
causing agent to be discharged.

SOLENOID ACTUATOR PLUNGER

2,3 20,25 mm -
6,5+0,2 mm-

Figure 65 - Solenoid actuator plunger position
Figure 66 - Solenoid actuator
plunger

e  Screw the solenoid actuator (1) on top of the master cylinder valve
(2) with a 41 mm wrench. The reference value for the mounting
torque is approx. 25 Nm.

NOTE: Do not put any sealant on the thread.

e Connect the electrical cables to the extinguishing panel/ fire alarm
control panel.

Figure 67 - Solenoid actuator
mounted on cylinder valve
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Electrical connections:

EVERY FIRE FIGHTING INSTALLATION SHOULD BE ELECTRICALLY GROUNDED.

Attention: The solenoid actuator has polarity that is indicated on the body. Connect the cables according
the label (Fig. 68). Ideally all electrical connections should be single, continuous lines to corresponding
panel, simplifying testing and maintenance work.

24VDC:0.5A

(+) ()

EARTH

Figure 68 - Solenoid
actuator connections

Manual actuator (072203) installation:

Attention: The manual actuator shall be installed during the
commissioning phase only so to avoid incorrect manipulation
and possible accidental activation of the system, which would
discharge the agent.

Check that the safety seal is fastened to the safety pin and it is not
damaged. Screw the manual actuator (1) on top of the solenoid actuator
(2) with a 30 mm wrench. The reference value for the mounting torque is
approx. 25 Nm.

NOTE: Do not put any sealant on the thread.

Figure 69 - Manual actuator
mounted on solenoid
actuator.
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Pneumatic-manual actuator (072213) installation: (only used in cylinder banks)

Attention: The pneumatic-manual actuator shall be installed during the
~ commissioning phase only so to avoid incorrect manipulation and possible
/ e accidental activation of the system, which would discharge the agent.

Check that the safety seal is fastened to the safety pin and it is not damaged. Screw
the pneumatic-manual actuator (1) on top of the solenoid actuator (2) with a 41 mm
wrench. The reference value for the mounting torque is approx. 25 Nm.

NOTE: Do not put any sealant on the thread.

Figure 70 - Pneumatic-
manual actuator mounted
on solenoid actuator

Double activation/ Redundant solenoid configuration: In certain situations, it is necessary to provide extra
reliability and foresee incase the solenoid actuator does not work. In this case it is needed to use the pneumatic
manual release to allow activation of a 2" solenoid.

G 1/8” Nipple

Figure 71 - Double activation/ redundant solenoid configuration
Pilot cylinder (112XA0) installation:

Attention: The pilot cylinder shall be installed during the commissioning phase only so to avoid incorrect
manipulation and possible accidental activation of the system, which would discharge the agent.

For more information regarding the AlRfire Pilot Cylinder consult its corresponding manual:
TUM112XAXEN-A
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5 COMMISSIONING

Inert extinguishing system shall be inspected and tested by trained and competent personnel during system
commissioning after its installation phase. Furthermore, a system inspection and maintenance schedule shall be
followed. The objective of a periodical inspection is to ensure that the system is in perfect operating condition
always. It is also useful for identification of problems due to age, accidental and environmental damage,
unauthorized handling, changes in the contents of protected volume, uses, openings communicating with rooms
and in general all those factors which may negatively affect the predicted performance of the extinguishing system.

5.1 SYSTEM COMMISSIONING AND HAND-OVER

Commissioning the fire extinguishing system consists of an installation inspection to evaluate compliance of installed
system with that projected and the execution of a series of tests, which ensure proper operation of the extinguishing
system.

This document covers commissioning operations and inspections for AlRfire automatic gas suppression systems
only. For detection system and other related fire safety systems possibly present as well, commissioning operations
and inspections, the appropriate manufacturer must be contacted directly.

Only personnel properly trained on how to manipulate fire suppression systems shall perform system hand-over
inspection and commissioning.

It is recommended to study the installation drawings carefully showing the connection diagrams and the AlRfire
standard cylinder bank releases; in the case of commissioning of a non-standard cylinder bank it is necessary to
consider the drawing supplied together with the cylinder bank components.

The tests to be carried out for system commissioning should follow the steps described in this manual, failing to do
so could cause accidental system discharge. Extinguishing system tests for components, which are not described in

this manual, should not be carried out.

During the execution of tests all personnel not assigned to commissioning operations should evacuate the cylinder
storage area and the area or areas protected by cylinder bank.

Protection masks and gloves should be worn for handling components subjected to pressure.

All operations carried out during commissioning must be included in the Commissioning checklist
in Annex I.
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5.1.1 Component revision

After the installation of the system, proceed with a hand-over inspection of the system. This consists of a component
revision where the condition, proper connection, and installation of components is in accordance with project
documentation.

5.1.2 Commissioning operations and operational tests
For commissioning, it is recommended to carry out all the tests described herein after.

Some of these tests are also carried out for maintenance operations. The material supplied by AlRfire is subject to
factory quality control, so the following tests on the installed system constitute a complement to ensure proper
operation of the extinguishing system and to prevent possible damage resulting from installation.

5.1.3 Blow out with nitrogen

Blowing out a pipe system with nitrogen (or any other suitable gas) ensures that the inside of the pipe is cleaned
and clears pipe or nozzle obstructions. Nitrogen flow should be continuous. To perform the blow out, follow the
steps below.

e Remove the master or pilot cylinder valve head cap.

e Remove the manifold pressure switch with locking device.

e Connect to the manifold free port (where pressure switch was connected) a dry nitrogen cylinder, fitted
with the output set at pressure 50 bar in accordance.

e Remove all nozzles of the system to be blown out. To perform nozzle reinstallation, it is very important to
have available isometric drawings or project document where the location of each nozzle is specified, as
the internal calibrated diameters differ for each.

e Plug all the free pipe ends, except one.

e  Open the nitrogen cylinder valve. Open the ball valve located at nitrogen cylinder outlet and keeps blowing
for approximately 5 seconds.

Clouds of dust may be produced during this test liquid and solid residues may be thrown through the free outlet.

e Repeat the operation freeing a different pipe end each time and plugging the remainder until all the pipe
ends are completed.

e Remove all the plugs and replace the nozzles into their original position.

e Disconnect the nitrogen cylinder and reconnect the pressure switch with locking device.

e  Replace the master or pilot cylinder valve head cap.

5.1.4 Gas integrity pneumatic test for open pipes
This test verifies the gas integrity for the pipe distribution system.
When do you perform this test? Always, except when:

e  Other pipe tests have been performed which ensure its gas integrity.

e Thedistribution system is very simple, fitted with no more than one accessory which changes flow direction
between the manifold and the nozzle.
Limitations

e if the temperature to which the pipe is exposed undergoes variations of over 10 2C during the 10 minutes
test, the results of the test will not be reliable.

e Remove the master or pilot cylinder head cap.

e Remove the manifold pressure switch with locking device.
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On manifold, connect a nitrogen cylinder to the pressure switch port (nitrogen or any other suitable gas)
with the output set at 3 —5 bar. Insert a “T” fitted with a 4" or %4” PN-16 (relief) sphere valve.

Remove all nozzles making up the system to be blown out. To carry out nozzle reinstallation it is very
important to have available isometric drawings or project document where the location of each nozzle is
specified, as the internal calibrated diameters differ for each.

Plug all the free pipe ends except one.

Connect to the free end a 0-10 bar pressure gauge or a pressure recording device. Pressure recording may
be continuous or carried out only at the beginning and end of test.

Pressurize the pipe slowly at 3 - 5 bar. Wait for 10 minutes and register the initial pressure value. Shut off
the pressure supply, keeping the pressurization for 10 minutes and then, register the pressure again.

Has the test been successful?

The pressure registered at the end of the test should be at least 80% of the pressure registered at the beginning of
the test. Otherwise, look for system leakage: with pressurized pipe, check with soapy water the pipe and accessory
joints. If any leakage is found, depressurize, and redo the threaded joints and repeat the test.

Once the test is finished:

5.1.5

This test should be carried out when the pressure switch is already connected (to the
manifold and to the alarm control panel) and it is not going to be disconnected again. Carry
out this test again in case of pressure switch disconnection for maintenance operations or
for any other reason.

Re-arming of the AlRfire pressure switch with locking device:

Depressurize system by means of the relief valve inserted into the nitrogen connection.

Disconnect the nitrogen supply and reconnect the pressure switch with locking device.

Disconnect the pressure meter and unplug the free pipe ends. Locate the nozzles into their initial position.
Install the master or pilot cylinder valve head caps

Operating test for the pressure switch with locking device

Remove the box cap of the electrical system.

Remove the box electric body without disconnecting the wiring. With the help of
a ballpoint pen or a rod, push the lower piston until the upper terminals in the
box are short circuited by the contact rod. Check that the control panel receives
a corresponding alarm signal.

Re-insert the pressure switch body into its box, replace the box cap and re-arm
the pressure switch

To re-arm this device it is only necessary to pull the circular button incorporated
in the latching system.

Figure 72 - Pressure
switch reset
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5.1.6 Release circuit pneumatic integrity test.

To carry out this test, dismantle the complete triggering system: Unscrew all pneumatic actuators and the first
release hose from the Master cylinder.

Place the complete and mounted release system, just with a free inlet of the first release hose, on a solid and stable
surface.

In this free inlet shall be connected the source of pressurized gas at least at 12 bar. While pressure gas entrance is
maintained, the plunger of the pneumatic actuator keeps its release position.

Mormal Easitiun Release Position

1

~ 2,10 not activated

~ 7,60 activated

N

Figure 73 - Pneumatic actuator

Upon removal of pressure source, the plunger automatically goes back to its initial position (not
activated).

During this test, pneumatic actuators cannot be mounted onto the valve as it will cause an unintended
release of the valve and discharge of the gas.
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5.1.7 Operating test for Master cylinder release solenoid actuators

How to test the solenoid actuator:

e Unscrew solenoid actuator of the valve for the Master cylinder

e Once, it is removed, release it activating the Test mode of the extinguishing control panel.
e Check that the plunger is in Released position” as per picture at right.

e Change the mode of the panel and Reset the Solenoid actuator

The plunger of the electrical release device must be reset using a special resetting tool. Details are
described in chapter 7.3.2. “Reset of Solenoid actuator”
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Figure 74 - Solenoid actuator plunger
5.1.8 Other accessories

For the accessories where their commissioning is not specified in this manual, please see specific manual of each
accessory.

See section. 3.6 Other accessories.
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6 OPERATIONS

Normally the activation of the system is automatic where the fire
extinguishing panel sends an electrical signal to the solenoid on the
master cylinder. If needed the system can also be activated manually.

NOTE: Please see section 7 of this document to see the operations after
actuation.

6.1 Manual activation (072203)

The manual actuator is located on top of the master cylinder. It is mounted
above of solenoid actuator.

To activate the manual actuator: Remove the safety tag (1), allowing to
remove the safety pin (2) and operate the lever by pulling firmly (3).

Figure 75 - Activating manual actuator

6.2 Pneumatic-manual activation (072213)

The pneumatic-manual actuator is located on top of a secondary
master cylinder. It is mounted above of solenoid actuator.

To activate the pneumatic-manual actuator: Remove the safety tag
(1), allowing to remove the safety pin (2) and operate the lever by
pulling firmly (3).

Figure 76 - Activating pneumatic-manual
actuator
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6.3 Electrical activation (022001)

The solenoid actuator (1) is located on top of the master cylinder (2).

Solenoid actuator activation is produced through an electrical signal sent from the extinguishing fire panel. This
signal is sent through an electrical cable to the coil of the solenoid actuator. When the coil is energized, it produces
the movement of an internal plunger which will activate the cylinder valve.

Figure 77 - Electrical activation
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7 SERVICING/ MAINTENANCE

System maintenance and servicing is extremely important to ensure the functionality of the system on a long-term
basis and to reinstate it after a fire has been extinguished.

All work may only be performed by qualified and trained personnel.

7.1 PROCEDURE IN THE EVENT OF FAILURE OF FIRE

When extinguishing discharge is not released within delay time specified by the Main Panel from fire alarm, if you
can see a fire or the alarm system has failed to operate, WAIT UNTIL AREA IS EVACUATED to manually actuate
extinguishment. The following operations should be carried out quickly and in order:

The person in charge of manual operation should wear a helmet and safety glasses which he will find in the
storage area, next to the cylinder bank and close to the warning signs containing the operational
instructions for manual discharge.

Visually check the condition of the cylinder bank (flexible hoses, gauges on cylinders show correct pressures
in accordance with labels, selector valves are closed).

Operate the pilot cylinder release or Master cylinder. (see section 6.1 and 6.2. of this document)

7.2 PROCEDURE AFTER CYLINDER BANK DISCHARGE

At the hazard:

© N W

9.
10.

Prior to opening the door or to operating hazard ventilation where discharge has taken place, wait for the
arrival of the fire brigade.

Once the hazard is controlled clean the area.

Check visually condition of the Inert installation within the hazard (general pipe condition, nozzle condition)
Follow the Check list for maintenance after fire of Annex .

Cylinder bank:

Verify that all Inert cylinders have been discharged (check pressure gauges of the cylinders indicate 0 bar).
Otherwise, notify the AlIRfire technical department.

Unlatch the pressure switch (see section 7.3.1. Re-assembly the pressure switch with locking device)
Disconnect the electrical cable between Solenoid actuator and Extinguishing panel

Unscrew the Solenoid actuator and manual release of the Master cylinder or Pilot cylinder

Visually check the condition of the Inert installation within the hazard following instructions routine of
check list of Annex Il.

Refill the empty cylinders (see section 7.4. Filling procedure of gas cylinders)

Installation hand-over and commissioning of fire extinguishing system should be carried out again

7.3 OPERATIONS AFTER AN ACTUATION

Manual operations to be carried after an actuation:

- Re-assemble the pressure switch with locking device.

- Reset the Solenoid actuator.
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7.3.1 Re-assembly of pressure switch with locking device
Unlatch the pressure switch by pulling the lever (1).

The pressure switch is in the cylinder storage area, mounted on the discharge manifold or on the blind cap manifold.

Figure 78 - Pressure switch re-assembly
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7.3.2 Reseting solenoid actuator

Remove / unscrew the solenoid actuator. A special resetting tool must be used to re-insert the plunger.

Screw the resetting tool (1) to the plunger solenoid valve port (2) whit a wrench of 41 mm. Operate the lever by
pulling (3).
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Figure 80 - Solenoid plunger

Figure 79 - Reseting

solenoid actuator
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7.4 FILLING PROCEDURE OF GAS CYLINDERS THROUGH CYLINDER VALVE 07XXXX

1. Fillingthe cylinder is only permitted with Dismounted release device. It means the removing of the Solenoid
actuator, Manual release and/or pneumatic actuator.

2. Suitable filling device to use over the valve outlet with the correct operating pressure respectively filling
weight.

3. Take necessary actions when exceeding the permissible filling pressure or filling weight.

4. Close the filling line when reaching the correct filling pressure or filling weight.

5. The cylinder valve is closing by a short actuation of the filling valve. (= just pushing with the finger until the
block — no additional means or tools are allowed — actuating distance ~ 5 mm) - the quick-release valve
07XXXX closes automatically.

Push button — valve closure
Figure 81 - Red push button

6. The filling line may be vented and unscrewed now.

7. Close immediately the valve outlet by using the provided closing cap.

8. Please note that only the user has the full responsibility for the implementation of the filling process. Special
requirements from the manufacturer of the extinguishing agent must necessarily be considered and may
cause the need to deviate from the described filling procedure.

9. Before to mount the release devices, make sure that all of them have been reset. See section 7.3. of this
document.

Figure 82 - Valve outlet cap
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7.5 MAINTENANCE PROCEDURE

System maintenance and servicing is extremely important to ensure the functionality of the system on

a long-term basis and to reinstate it after a fire has been extinguished.
All work may only be performed by qualified and trained personnel.

7.5.1 Service intervals
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Service type Work to be carried out Interval
a) Check the general condition of installation
b) Check that the information labels of the components are
in a good state and are easy to read them. And the user
Visual and'warni'ng signs ats well as t'he cylinder/s adhesive labels Biannual by
| . are in their appropriate location. specialist
nspection ) . .
spectio c) The safety devices for system handling and maintenance personnel
are in perfect condition.
d) Check the electrical connections of the fire suppression
system with the control panel (Solenoid actuator,
pressure switch).
Control a) Read the pressure gauge to check if the internal pressure Bianhu'al by
pressure of of the cylinder is according to the cylinder label (200 or specialist
the cylinders personnel
300 bar).
a) Nozzles: In dusty atmospheres check that the discharge
orifices are not obstructed.
b) Releases: Carry out an operating test for the solenoid
Test actuators. Annually by
. . . . . . specialist
inspection c) Alarms: check the audible and visual function of the alarm
. - . . personnel
devices giving the instructions from control panel. Test
mode.
d) Check the right position and connection of the pressure
switch on manifold.
. . . Every two
Revision of a) Inunusually dirty and dusty environments the pipe Zarz bW
wear and tear distribution system should be blown out with dry nitrogen Z eciaIiZt
parts to clean the internal parts of the pipe. Before to do it, it’s P
personnel

necessary to remove the Nozzles.

Send the cylinder to the manufacturer for their testing and

Cylinder and e

| testi refilling:
valve . e.s ing a) Internal and external Cylinder evaluation and retrofit.
and refilling

b) Cleaning and painting.
c) Agent refilling.

Every ten years
by specialist
personnel
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7.5.2 Maintenance schedule

. Control Revision of @ Cylinder and
\IE] Test .
System age . pressure of | . . wear and  valve testing
Inspection . inspection -
the cylinders LCETETR and refilling
6 months X X
1 year X X X
1 year + 6 months X X
2 years X X X X
2years+6 X X
months
3 years X X X
3years +6 X X
months
4 years X X X X
4 years +6 X X
months
5 years X X X
5years +6 X X
months
6 years X X X X
6 years + 6 X X
months
7 years X X X
7 years +6 X X
months
8 years X X X X
8years +6 X X
months
9 years X X X
9 years + 6 X X
months
10 years X X X
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8 USE OF INSTALLATION

8.1 GENERAL FUNCTION OF A FIRE EXTINGUISHING SYSTEM

The following sketch illustrates a typical firefighting installation:

Figure 83 - Gas suppression system basic layout

The system of the above picture is composed of the following components:

- Fire suppression system:

Master cylinder

Slave cylinder

Manifold

Pressure switch on manifold
Pipe

Nozzles

-  Detection system:

Extinguishing control panel with manual release button
Detectors

Fire alarm

Sounder/Beacon

Manual pull station

Lighted signal
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8.2 GENERAL CONSIDERATIONS

Inert systems are designed for the following methods of actuation:
- Automatic Operation: an electrical signal causes the release of master cylinder to initiate the discharge procedure.

- Manual operation: the discharge is activated by operating the manual release lever located on the pilot cylinder or
the master cylinder.

The automatic release signal comes from the detectors. The detectors operate by sending a signal to the control
panel when a fire is detected inside the room.

At the same time, the control panel sends an instruction to open the master cylinder valve. At this moment, it is
IMPOSSIBLE TO STOP THE DISCHARGE OF THE EXTINGUISHING AGENT, which will be produced imminently.

The pipe where gas from all cylinders is collected is called the discharge manifold. A pressure switch is located on
the manifold or in the blind cap manifold, which sends a signal to the control panel to indicate that the agent
discharge has begun.

Gas flows through the pipe system to the nozzles and is expelled at high velocity towards the fire.

System manual actuation is also possible by means of the Release Push Button. This device should only be used
WHEN THE ROOM HAS BEEN EVACUATED. Use of this device involves the same operation described above for
actuation of the automatic fire detection systems. If the delay time is over and the discharge has not been produced,
actuate the cylinder bank manually.

Gas is discharged from the nozzles at high velocity. So, suitable means of room evacuation should be provided, as
far as possible from the direct reach of the nozzle. The strength of extinguishing agent discharged is not enough to
raise heavy objects (computers, tables, cupboards, machines), nor raise personnel but it can raise papers, light books
and movable objects located near the discharge nozzle.

Appropriate warning signs should be affixed not only in the enclosure protected by the installation but also at the
cylinder storage areas. Appropriate warning signs should provide instructions in case of the fire alarm. The storage
area should be provided with instructions for manual system actuation including requirements to previously check
that the area to be protected has been VACATED.

Appropriate warning notices should be affixed inside protected room informing its occupants about the type of
protection and modes of actuation in case of fire. All these signs should be clearly legible and resistant to
environmental conditions. It is advisable to provide adhesive labels in red or green background and white letters.
Notices should incorporate at least the following messages:

Typical sign inside the protected enclosure:

CAUTION
AREA PROTECTED WITH FIRE EXTINGUISHING

SYSTEM. WHEN ALARM SOUNDS EVACUATE THE
AREA
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Typical sign outside the protected enclosure:

CAUTION
AREA PROTECTED WITH FIRE EXTINGUISHING

SYSTEM. WHEN ALARM SOUNDS DO NOT ENTER
UNTIL AREA VENTILATED

Typical sign affixed near the protected areas:

CAUTION

THIS AREA IS PROTECTED BY FIRE EXTINGUISHING
SYSTEM. UPON DISCHARGE, AN UNBREATHABLE
ATMOSPHERE MAY BE PRODUCED IN THIS AREA.

WHEN ALARM SOUNDS OR UPON GAS DISCHARGE,
EVACUATE HAZARD AREA IMMEDIATELY.

Typical signs placed at every manual actuation device:

CAUTION
THE RELEASE OF THIS MECHANISM WILL PRODUCE

A DISCHARGE OF THE FIRE EXTINGUISHING SYSTEM.
ENSURE HAZARD AREA IS EVACUATED BEFORE
RELEASING

For better extinguishing action, all inlets of air which might re-ignite the fire should be prevented. Once discharge is
complete, wait a minimum of 30 minutes prior to activating room ventilation, to prevent fire re-ignition. It is
advisable to call the fire brigade at the time of activation of room ventilation.
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9 ANNEX I: Check list for commissioning

Features of the installation

Country of installation

Date of installation

Installer company

Code of the system

Name of the responsible
installer

Check points for system commissioning:

Are system drawings and mounting schemes of the project available? [ ]ves [ INo
Working pressure | ... bar | Total Quantityofgas | ... Kg
Cylinder capacity | . L N? of pneumatic actuators | ... units
N2 of manual release devices | ... units | N2 of Solenoid actuators | ... units
o Revision of thread connections between
N¢ of pressure gauges units | components ]
Observations:
Blow out with Nitrogen satisfactory? ] Gas integrity pneumatic test for open pipes ]
satisfactory?
Operating Test for the pressure switch ] Are the Original schemes for the pneumatic
with locking device release line available?
Verification of the right mounting of D Gas integrity pneumatic test for pneumatic D
components of the pneumatic line line satisfactory?
Operation test of Master cylinder D Verification of the correct reset of the D
actuators satisfactory Solenoid actuator
Operation tests for the pilot cylinders (if ] General inspection of the system satisfactory ]
the system has)
Observations:
Signature of responsible:
IN e e ,at v, (o) of 20
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10 ANNEX II: Check list for service after system actuation

Features of the installation:

Country of installation Installer company

Installationdate | ...... YA /20...... Name of the responsible

installer

Code of the system

. Responsible company for
Last maintenance date .
....... [/ 20...... maintenance
Working pressure Cylinder capacity
............. bar S
Manual release Electric actuation
Triggering type
Fire confirmation [INo []VYes, cause: .cowooereomsrcenecen.

Reason of the system triggering

Replaced components

Has AlRfire technical department been
noticed about the service? D No D ves

Responsible company for the cylinders
transport to the refilling point

Responsible company for the refilling of
cylinders

Observations:

Signature of responsible:

AlRfire Worldwide S.L. www.airfire.eu
AlRfire Worldwide® is a registered trademark of AIR FIRE S.p.A.® all rights reserved

Technical amendments reserved

Technical User Manual Inert Systems — TUMINEEN - Version 1.0 / Date: 10 December 2018. Page 71 of 75


http://www.airfire.eu/
mailto:info@airfire.eu
http://www.airfire.eu/

AIR fire

worldwide
Installation and Maintenance User Manual

11 ANNEX lll: Check list for Maintenance

Features of the installation

Country of installation

Installer company
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Installation date

Code of the system

Name of the

responsible installer

Maintenance

- Visual inspection
- Control pressure of
the cylinders

[

Maintenance type

Functionality

Maintenancedate | ...... YA / 20...... Date of last maintenance | ....... YA / 20......
Responsible person Res'pon5|ble company for
maintenance
Biannual Annual Every 2 years Each 10 years

Revision of wear
and tear parts

[

Cylinder and valve
testing and refilling

[

System working pressure

Cylinders capacity

Verification of the correct cylinders
pressure

Verification of the good state of the
labels of the cylinders and the room

Safety valve in good state

Electrical connections revised

Revision of nozzles and internal discs
satisfactory

satisfactory

Operation test of the extinguishing panel
satisfactory

[

General visual inspection OK

(Each 2 years) Blow out test with Nitrogen done satisfactory due to the dirty and dusty ambient

L]
[]
Operation test of the electrical trigger ]
L]
L]

General maintenance (each 10 years)

Responsible company of the cylinders hydrostatic tests

Responsible company for the cylinder refilling

Observations:

Signature of responsible:
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Figure 4 - Cylinder bank (OPTION A)
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Figure 55 - Connecting discharge hose to valve outlet

Figure 56 - Mounting pneumatic actuators to valve head

Figure 58 - Master cylinder, Screw 1/8"

Figure 57 - Release hose

Figure 59 - 1/8" screw mounted on last cylinder

Figure 60 - Release hose connected to Master valve
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Figure 63 - Release scheme for single row cylinder bank
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Figure 65 - Solenoid actuator plunger position

Figure 66 - Solenoid actuator plunger

Figure 67 - Solenoid actuator mounted on cylinder valve

Figure 68 - Solenoid actuator connections

Figure 69 - Manual actuator mounted on solenoid actuator.
Figure 70 - Pneumatic-manual actuator mounted on solenoid actuator
Figure 71 - Double activation/ redundant solenoid configuration
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