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Residue-free suppression

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

Advantages of CO2 fire extinguishing systems

® Available agent for the foreseeable future. No ban on its use.

® |[s well established. Has been successfully used for 80 years.

® |s a standard commercial product with many other uses and as a result is readily available in most towns and cities
around the world.

Low agent cost. Beneficial when frequent recharging is a factor, such as with engine test cell protection.

Installed system cost is lower when compared to clean agents.

|s stable and inert. Does not decompose when subjected to fire. Does not cause corrosion or damage materials and
equipment.

Vaporizes completely on discharge. No clean-up of agent required.

Protected facilities can be back in operation with a minimum of delay.

Suitable for Class A, B and C fires.

Readily accommodates systems with selector valves (integrated systems that protect more than one hazard from a
common carbon dioxide supply).

Carbon dioxide discharges by the force of its own expansion. Does not require super pressurizing agents, pumps, or
other pressurizing mechanisms.

e May be used simultaneously with other types of extinguishing agents with no effect on extinguishing efficiency.

—RAUmSERESEXTEL
CO2vs Clean Agents

RIE—

—FEK

Carbon Dioxide

B (T2 ) HMBR  PISRSH TR
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imR s  Clean Agent
(i : EFFSFRENERE | EERR )

S5 (TF32) M , BEASHIEED

Proposed Usage Ban

No ban or planned phase-out

AES?TUE[E:ZE Low cost per pound (kg) High cost per pound (kg)
gent Cost Beneficial for frequent recharging Less agent is required
: e : Expensive due to high agent cost and

Testing Inexpensive due to low agent cost environmental impact
(E—L T EROEBHHNER , REF

R FERRLL G | 2R RHECEIRIERR

iR Standard commercial product - - :

Avalabilty Readiy avaiable throughout the world | (v @Yaiecie I major urban areas o
Limited recharge facilities available
—LLIRTERRS BB ER | B ER

AR RERS. BREEAI —ERfUEEMRIEEATTA

Some halocarbon are banned in some countries
Planned phase-out of some halocarbon in
some countries

ESpilbeyics

Agent Breakdown

—FHUBAED R | FESHRIEL
A EY)

CO2 is inert and does not decompose
Will not contaminate liquids or food.

HUSESARG FTEo M . oHERNYas.
BEmE
Halocarbons break down when subjected

to high heat
Breakdown products can be toxic and corrosive.

EpLe

Personnel Safety

A YIEEIERER | 25705

B , AR

Lethal for humans and animals
Evacuation prior to discharge is required

BRYERISHY |, (ERETHARFSIERRAE
= ORIEEET , ARSIFRE

Low level of toxicity, low level concentrations
can be tolerated

Evacuation prior to discharge is recommended

oSN

Installation Cost

FEXSEIE , DFIBEETERHS. B8
B8R/
Relatively lower cost

Longer discharge times and small
diameter piping

ENMES |, HFIEEEERE. EREERK
Relatively high cost
Shorter discharge times and large diameter piping

PHRAERL
Cylinder Storage

IRIE NS R EXET AT

Substantial space required and
floor loading

due to the number of cylinders
required

DETE |, RIFERPEP X ERRMREERTE

Savings in space because comparatively fewer
cylinders are required

FEanfitng
Supply

[HZERAEm , (MBEHIARE

Widely available commodity
Price determined by the market

AFMHNEIR. FEE ARES | MSHEHL
ERTE

Limited sources for agent, proprietary licensing
Price determined by the manufacturers
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Hazard Area

=110 ey

BhiR XREEMBE

Risk Area Problems

S (E A R K ESH

Recommended Agent

RKEGH R S

Reasons for SelectionAgent

hl=. LI=EF

Computer Rooms
Control Rooms
Laboratories etc.

ARZE

Personal Safety

kR, SR,

SHEESAK ( Novecl230)
Clean Agents

PP RABARER

Occupied areas

must be maintained

IS probable

FiEE R ARI=SE , —aSiE

deep-seated Class A fires.

BATIBAKR X, FEFEASSERRRT  BEE—ESTHART | LIS EERTEIRF.
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Ships &Hovercraft Weight and Space Low bulk and weight
Machinery Spaces
_ , - MAAN:

R SEANRE | RAER S B
BT S HIVER AR E RIS RE SR T RERE LR "R RSB RIS !
Telecommunications | Sub Cooling Where rapid cooling resulting from the use SRR A
Equipment of CO2 is not acceptable due to SEdmzEn

temperature-sensitive equipment

ey It o LEITFESR

RIS ZEF(E] KK EGFE AR FTKEGFIRANMERE. BLASHE RS E ﬁéjz_ e R RS (T
Engine Test Cells Rate of Recharge Cost of agent where frequent recharge T - ] ‘

IPRAZZEN. PPIPFRNSSEIRFEE , B
WBIERIRT | FraRdr]). BXOFEMMACEM =X
A, WISRERTHHTER , MURESAIEMEH OERGFRS

EDRIHL HIEEFFOA. FAbRIP B RIS BT BRI R K 255 o e _
Printing Large Openings, Local Open or partially-enclosed spaces-CO2 is EIRRTEERHIT %ﬁjulﬁﬁtljiﬁﬁﬂﬁ , SR
Machines Application the only gas proven suitable for local PRIFXAYRIP. MTREICR (WImERER. X
application. ERVmEEETE. B EREE ) | PR mEE
—& KB (CO2 . e
RERERTER | A —RRUO2) | wcesmrant, REmtR AR T Y
Standards & Corrosion l FSDZI:?KI e Agent does not decompose and discharge RSN | BRI BBAIRARF AR BRI
Instrument Rooms does not cause corrosive action H, ZEAHIRER 2 ITEY.
TEHR RIS RTARKR = 4 7 PR 224
ERERTE | BEXR EKRATTOKZH e S .
Archives & Deep Seated Fire _ _ BaATENTERFEFE ORISR ( MRz
Eur Vaults CO2 is the only gas proven suitable for B ) | (BREWLPSEHTES R, Bk
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CO2 fire fighting system working
dynamics and advantages

Principles of Operation

A carbon dioxide system consists of a battery of one or more cylinders, manifolded together and connected to a system of
distribution pipe work terminating in special carbon dioxide discharge nozzles. These systems are custom designed for the
specific application. The guantity of carbon dioxide required for the protection of any particular hazard is dependent on the
cubic capacity or the surface area of the hazard, together with the type of material involved, temperature of the hazard, and
with allowance for special conditions. More than one hazard can be protected by the same bank of cylinders, and these
systems are referred to as joint systems. Selector or directional valves are utilized todirect the carbon dioxide to the fire area.
An interconnected reserve bank of cylinders is generally recommended for this type of protection.

Activation device

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

CE certificate
Cylinder valve, direction valve, solenoid valve, pressure switch are CE certified, good quality and reliable

There are two methods of applying carbon dioxide to hazards:

Total Flooding
Local Application

Total flooding

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

Local application

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

“FUEBEARSE
CO2Technical data

E\C0O)2z

mE CO2R4EH

High Pressure CO2 Fire Fighting System

HEAH TYERE o
Cylinder volume 70L Working tefmperature 0°C ~ 50°C
fEFE1(20°C) 5 7MPa
storage pressure :
RAREEE
Maximum agent filling density 0.6kg/L
& K T{EEF(50°C) 12 4MPa
max working pressure '
F8 R R DC24V 5% iz A < 608
Power supply Discharge time

EE_SUBERKXRZREERE
High Pressure CO2 Fire Fighting System Applications

SRMNFINEEHIGRACR | WNFRERLT
%, KEBEF

Chemicals fire with oxidant, like nitrocellulose
and gunpowder

EBSACR
Electrical and electronic
fire - Y
/ EREEMR , WNEE. BN, . L.
/. FE
/ Reactive metals fire, such as lithium,
sodium, potassium, magnesium, titanium,
N ‘ \ uranium, and plutonium
AR EL B VS B

Flammable and combustible
liquids and meltable solid

TN BIA R SIRRY SR
Gases which supply can be cut
off before discharge fire

EAEE K5k N SREWMNR (ISR, &
Solid surface fire (LiRZF )
ah5 BRI R Metal hydride fire, like potassium

Some deep parts in solid hydride, sodium hydride and etc

fire
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How can Dioxide Extinguishes Fire

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

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

E\C0O)2z

—RAUWERIEAN KK T BT =

"SR (CO2 ) B—MEBITHNSA, EF TR, A58, TFERE. THME, FAESEURIBTESE , k=582
50%.

“SiemEvERNmlm  ARSZNATRSIRE. RRER. BETNA. SaaEiiEE  FEITERATRK. &
S REXSHAVHINEEEE A EAVIREMN.

SWMA—EHERET | ARBIRBEFERRER: , MAEEBR _SHBGRSIRFITHNRE —F. — SRS INEARFER
( IEINIFIRAVSIEE ) |, FESKEERENEEE BXRN , XA EZEN _SHsa TRk E 2L RE Y.

TSRS HIESENEP LIRS IET | EEEFRENRT0°FARF850psig ( 21°ChtS58bar ) . MIREEE"SH
WRES |, BEREND-18°CAf20bar, “EUBREEN—MFRMEEMTRRAKBOLCERK | Ke9R2450t01. &b
o AEEHEESRAKRNENIRRRINGR | TREREIRASREEMIEEFR. —SARSFARIE—ICROTEEEA
AUfsmt e A fTst.

E_SHERIRIET , SERSE. NESBEBN _SABEEALIATF1ILI0F, AF_SABIMKENN , =5+
KSSEREER  BEU S iWIREHEE_SHIRIEN. E/LoME  cESEEE.

Properties of CO2 as a Fire Extinguishing Agent

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

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

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

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

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

F AN ety ()/7/08
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Safety notice BE_SFUBRXRAGZR R EHE

- & : P - W * HRIRERE
“FuHwmBEeERER , RER TEMERSAERAT |, TUEESR |
A= BALE B 7 BEEI% (2 Py AE T R, BE_SHEBREASKFTANENERE. AEARED. BE"SERIAEGEBERER TIEKESBELAE BN, SFE
| | ’ SRR ARGESTRNREY | EFR_SNBIEREBREEREENE , AU ERRASERRE.
COZ2 causes breathing difficulties to Temperature decreases rapidly during
human beings, with the increase of CO2 discharge, and fog happens,
CO2 concentration, human with unclear vision. * TEHSES
peings wil fade and become 4 FREN_EUBHTHIGRE. 2SRRGB 18 CRIS4A CHFRERES , RREISSINEIE. B
N ARSI S EEFE0 CEMA° CRIRE R E .,
* ERBFASZH
TR RIPRIX I, | WK, =R . EEARET , LIRS RENEEFSEREEERTELGN  EERFH MRV TEE  TRERE TIIRES.
—BROKFISCRBIERT , A GEIH AN .
RAALBDEI. After fire extinguishing, people are * SRHRAERLRIS
People must leave the protection not allowed to enter protection zone SEERERE, NEE B KNERETHEFNE | o LN e T S T B \BIRRE A,

zone immediately when CO2 until full ventilation has been done.
discharge starts.

* REREER
HREEKERE, WREFURERNRFIAIES | ILUSHRS sEFEE T 1B/ RNREF , BToeUEEREAE
EA.

¥ FR RGP * EREEERE

- 5 : BECS IR KR REGRIBFERIEEXK.
Characteristics and applications

flexibility of high pressure CO2 fire fighting system

RKIRER WS Toio % RAEE sl : -
- N _ \ ) ) : * easy to adjust the agent quantities to be used
Liuickly put out fire High efficiency No pollution Agent saving Low poisonous

High pressure cylinders are available in different capacities. Low pressure containers are typically available in one ton
increments. This greater flexibility among high pressure systems allows the stem designer to allocate storage with greater
efficiency, thus saving storage space and money.

4 ho need to use refrigeration units for temperature control
Refrigeration of carbon dioxide is not required. Cylinders can be stored without any special treatment at temperatures

Between -18 C and 54 C for total flooding systems, and 0 C to 49 C for local application.
ERTHEVE. EBIE. BXE. BiWlE. BYE. CIUE. fait. HE. BREIHE.

Eine. MR SFEEIRA,

& different gas filling methods in different temperatures
Cylinders can be easily adjusted for higher or lower temperatures by under filling for higher temperatures or adding nitrogen
for lower temperatures.

Suitable for computer rooms, libraries, archives, telecom rooms,
museums, hangars, marine ships, oil depots, paint, pulverized coal
bunkers, gas turbines and etc. # flexible space requirements

Flexible space requirements - if a single large space is not available multiple cylinder banks can be divided and stored in a

number of smaller locations.

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

% electrical power not required
Electric power is not required for high pressure carbon dioxide storage.

P ALY 09/10




£\ C0)2

L L0 = - L AL & — i B 8% 2% — 7T BRI K B

Chemical Laboratories - Engine Enclosures - Oil Circuit Breakers - Flammable Liquid Storage CO:z2Advantages
—FERRAYINSS ot X
Applications B2 2 Unclosable|Purging/| Extended
7 Openings |Inerting | Discharge
MRAHS 2 :
ST ‘ gH0. &~
B]/i55 REsT 2 EngineTest Cells s ®
Hydroelectric
TR Generators
g |E}lﬂﬂﬁt$|lﬂ Records
Storage
IKFIREBH 9
Dust Collectors
ICRAEE=E
Fur Storage Vaults
flh%&
= Food Milling
[REETFE Eaéding hgchines
= otton Gins
BN Enen & Garbage
utes
fretl, ELAE Newspaper
- Presses
iR ETE gatﬂgravpure
rinting Presses
IRAEEDRIA 3
Gas Turbines
SRt MhREDRIAL
Metal Rolling Mills
WASRECH Dip Tanks &
Drain Boards
SEHAM,
Open Spray Booths
BIE, HEKIR Iﬁarge Commercial
ryers
F AU gia;sei Generator
ets
AEUEFINESR Coal Handling,
. Grinding, Storage
SEIHAERA Flo Coat Painting
. ~ & Laminating
AR, B, HETF 2
Mixing Tanks
RN EE
Qil Quenching
BaE ®
Metal Processing
iz o Eagning Sprays
ryers
EEINT o mazard?gs
aterial Storage
R R ST gydmgen Cooled
“ enerators
ElaEEET IL:JIm:har Raised
0ors
A0
SUS B Institutional
e Kitchens
EERIER FAY=S(E] Edustrial Ovens
. Dryers
S5
Painting Facilities
TolEsg,. B *
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200L CO2 fire fighting system

{ZABISO11 228 IERIESK |, TERI=iEIT 25kgl A FRYEYIRT |, wnfEmiRIEs. Eit , TRz \67HMAREI200FH503E In accordance with the technical standards 150 11228, the use of mechanical
BT, IRBEEAIXE , (s RRILE. equipment for handling activities becomes mandatory when material's weight
overcomes25 kg. Consequently, there is no difference in the way of handling

BR , TASGRSALTRERE LERRAERINE , BASHESENRE | rTeERNEERNMERET. s REER cylinders ranging between 67 and 200 liters.

il , XS ERNZE SR ERNER.

The employee often, tries the manual handling of apparently slight cylinders,

FEity , WNREAAS RN , ML ERESSREE | ATIREEA08E0 , ¥ERRE R A TIREIN G, because of wrong estimate of their weight, laziness, lack of information and

training, with serious consequences for health and safety.
LA EBIM 1S E T Eusebi ImpiantifESNRfFET IR R P F ELHAE 3.

In contrast, the use of cylinders with larger volume clearly communicate the

AT ER RS ERKMEEBIrERNATRAERSEAERAVHEHZE £, R aESREEP , XA BEER I impossibility of a manual handling by requiring the timely use of equipment
RELTI T 2B IREINAARRIEEE 7. such as trucks, thus reducing the risk from manual handling loads.

E , EEEET  BEEIEEEE MR SEEEEE. BIEREANRERISItENE TEEEY , FF This reflection is supported by Eusebi Impianti's pluriennal experience in
ERGUEPET | (DR E(ERXEERARER. ERRYEPE , BT ERISSERER | IRRIRTTEENA SRS TSRS | storage and installation.

BT AR T HRRYERBE L T KENSEFIRE.
Technical standard requires very often cylinders to be assembled in skid,

Eusebi ImpiantifEfER B4R , ERTBE]LAHALZIEAIREE. cabinet or container by the supplier, so the handling problem only occurs
when customers have to refill the cylinders.

SeR— RN E R X SRR, Saaid. TREFZMERE.

For this reason the container is arranged with a beam on which cylinders are

MRS HNEE. —SHRGFIERNERE LIS REEIES |, #E21°CAY8.6barsiEEIAIEK., fixed. These are raised mechanically by a special truck leaning on the cart
used to carry it to the company which will do the maintenance. 50 on the

FrERNRERETAEME | BiEBERHTINTAE fiRe. ASTHAIERENENEIAY, aspect of maintenance, the cylinder's size is notso important such as saving

(R TRARERET | FrEliNAsfnE—EERNES S, HAZRFTEP AR, space and cost.

MEANEDSBETRERNZAMANSE. BE BN ARFSPERRMNEERSREN M {REHE0°CEI49°CZ(a , £ Eusebi Impianti can quote the handling equipment as part of the supply.

i R It E AR RITTE-18"CRIS4°CZ 8,
A basic cylinder assembly consists of a pressure vessel, a valve and siphon
tube assembly and a charge of carbon dioxide.

A variety of cylinder sizes are available. They are all designed to hold
pressurized carbon dioxide in liquid form at atmospheric temperatures,
corresponding to a nominal pressure of 8.6 bar at 21 C,

All cylinders are seamless. They are manufactured and tested in accordance
with the requirements. Large cylinders having capacities are made of steel.

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

The pressure inside the cylinder will vary as the temperature changes. In
general, the ambient storage temperature for standard cylinders used in local

application systems should be between 0 C and 49 C. For standard cylinders
used in total flooding systems, the ambient storage temperature should be
between -18 C and 54 C.

E\ EUSEBI IMPIANTI
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Reference List in 2008 to 2012
2008-2012 #F4r T2l 4%
o TOO POINT A [RECO2&%S: ATETaHAiA 2008
Bl RS
phB ROSETTI MARINO SPA CO2&% FESHEIT 2008
S TR R TR
ERER BRI R R
i DANIELI & C. OFFICINE HRICORNE SN RS =)k 2008
BRI A MO S S R R - Elplus company CO25 % BEE! 2009
EUSEBI IMPIANTI CO2MRERE vl 2010
RS ER
FXEBEHBRAT] ImE-$=3]
FEEREE A , DS ; HR S b 2011
X 5eBR7KEB LT E
IR EEDESREE) COZR X ZE G bE-E 2011
FERERSBIRAT Tl =
LERRE SR CO2ZTkF5G RE-HE 2011
B ESEESRER) CO2T K 25t Fig-E 2011
IS EFMO AR CO2RNE L xiE-E 2011
EUSEBI IMPIANTI
EEERABS GE CO2RKFE G HB&ER-Ar[E 2012
R EHRER IR E
O RS AL CO2ZT K FZ G =5V 2012
=T MY A= CO2RNE 5t 1ET 2012
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TURBIGO POWER STATION

Eusebi Impianti has safequarded the initial en’ﬁumnmental requalifi catmn E?hase of the Turhlgu ——
plant, while it was changed from 850 MW into a combined cycle. The power plant covers an area of 56 —
hectares and is situated in the territories of the Municipalities of Turbigo and Robecchetto, in ’the
province of Milan. -

Water mist systems have been installed to protect the transformers and oil boxes, CO2 sysfemst to

protect the MT stations, pre-action systems to protect the turbine bearings, inert gas systems in the
control rooms and panel rooms. All the systems are managed bj,* Eusebi Impianti's fire detection -

systems.
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AUTOMATIC FIRE FIGHTING SYSTEMS
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