Let’s be clear about what is clean.

3M™ Novec™ 1230
Fire Protection Fluid vs.
condensed aerosols
The National Fire Protection Association (NFPA) uses similar codes for their standards on clean agents and aerosol
fire suppression systems, 2001 and 2010, but that is where the similarity between these two standards ends.

NFPA 2001 addresses clean
agents, NFPA 2010 does not
One of the many benefits of using
halon 1301 in fire suppression was
that, when discharged, it left no
residue, required no agent cleanup and helped minimize downtime
for the valuable assets it protected.
As a clean agent addressed in
NFPA 2001, 3M™ Novec™ 1230 Fire
Protection Fluid preserves this very
important property for specifiers
who need a clean agent to protect
their customer’s assets. The cost of
downtime in the data center market
is now estimated at $11,000/minute.1
– so when a disruption occurs, it is
important to get up and running as

quickly as possible. The condensed
aerosols addressed in NFPA 2010
are dry chemical agents defined
as having particles of less than
10 micrometers in diameter. These
are extremely fine particles that
deposit a residue throughout the
protected space, including very
difficult to clean geometries.

Substitute vs. alternative
NFPA 2001: Standard on Clean Agent
Fire Extinguishing Systems (2018
Edition) defines a Clean Agent in
section 3.3.6 Clean Agent. “Volatile
or gaseous fire extinguishant that
is electrically nonconducting and
that does not leave a residue upon

evaporation. The word agent as
used in this document means clean
agent unless otherwise indicated.”
NFPA 2001 originated in the early
1990s as an effort to address
design, installation, maintenance
and operation of the new clean
extinguishing agents that came
into the market as substitutes for
halon 1301.
In the mid 2000s, NFPA 2010:
Standard for Fixed Aerosol
Fire-Extinguishing Systems evolved,
introducing an alternative fire
protection agent that unfortunately
leaves a residue throughout the
area it is designed to protect. NFPA
2010 likewise addresses this in the
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2015 Edition of NFPA 2010, section
4.2.7. “The potential adverse effects of
agent particulate residue on sensitive
equipment and other objects shall be
considered where aerosol extinguishing
agents are used in spaces containing
that type of equipment.”
In summary, NFPA 2001 addresses
clean agent substitutes for halon
including 3M™ Novec™ 1230 Fire
Protection Fluid, while NFPA 2010
addresses an alternative option to halon,
for those hazards where cleanliness is
not a concern.

Relevance of SNAP approval
The U.S. Environmental Protection
Agency’s (EPA) Significant New
Alternatives Policy (SNAP) Program
regulates alternatives to halon, but
makes no promise that the alternatives
it lists for halon preserve the properties
of halon or are included in the NFPA
2001. Just because an agent is listed
in the EPA SNAP program, does not
mean you should assume it is capable of
providing fire protection that minimizes
downtime of your operations.

The devil’s in the dust
Dust and particulates in data centers
have always been a concern, but the
trend toward higher packing density and
tighter geometries heightens the need
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for cleanliness. As the density of servers,
components and circuitry increases,
so does the negative impact of dust,
contaminants, gases and moisture that
can cause ion migration and creep
corrosion and lead to component
corrosion and/or electrical short
circuiting. The accumulation of dust and
other contaminants on surfaces needed
for heat removal, such as heat sink fins,
can also impede the performance of
the device.
The need for cleanliness in data
centers is critical to maintaining
continuity of operations for high valued
electronic assets. NFPA 76: Protection
of Telecommunication Facilities 2,
specifically advises against the use of
dry chemical agents, or condensed
aerosols, in any area containing
telecommunications equipment
because they deposit residue.
The agents included in NFPA 2001,
including 3M™ Novec™ 1230
Fire Protection Fluid, offer a clean,
no-residue solution.

Mechanism of discharge
Clean agent systems are stored under
pressure which provides the energy for
their release into a protected space. This
method of discharge does not introduce
additional risk to the safety of personnel
or the contents of the protected space.

Condensed aerosol fire suppression
systems, on the other hand, are
discharged through the energy
created from a pyrotechnic reaction.
Minimum safety distances from
the aerosol generator need to
be maintained to prevent injury
to personnel (at 167°F/75°C) or
combustion of the contents being
protected (at 392°F/200°C), as
dictated in NFPA 2010.

Safety considerations
As reflected in the SNAP regulations
and NFPA 2001, Novec 1230 fluid
is acceptable for use in occupied
spaces and provides the largest
margin of safety compared to any
other clean agent. NFPA 2010 on
condensed aerosol systems leaves
the determination of acceptability for
occupied spaces to the manufacturer
of the agent. Recent incidents, which
have included fatalities from a discharge
of an aerosol system into an occupied
space, have called into question the
acceptability of dry chemical aerosol
systems in occupied spaces.3 Per the
British Standard BS EN 50600-2-5:
2016 Information Technology 4:
Data center facilities and infrastructures
are specifically advised against the
use of aerosols in occupied spaces.
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Condensed Aerosols

NFPA 2001, ISO 14520

NFPA 2010, ISO 15779

Clean Agent

Yes

No

Halon or FM-200® substitute

Yes

No

Leaves residue

No

Yes2

Demonstrated damage to sensitive electronics

No

Yes5

Recommended for use in occupied spaces

Yes

No4

Achievement of 95 percent of the minimum design
concentration shall not exceed 10 seconds

Achievement of 95 percent of the design
application density shall not exceed 60 seconds

Discharge time
UL Listing

UL 2166

UL 2775

Agent Discharge Mechanism

Pressure

Aerosol generated through pyrotechnic reaction

None, vapor

<10 micrometer diameter

Safe for occupants, will not burn

Discharges at high temperature,
clearance requirements must be followed
for occupants and room contents

Particulate Size
Temperature of agent at discharge point

Cost of Data Center Outages, 2016, Sponsored by Emerson Network Power, Independently conducted by Ponemon Institute LLC.
NFPA 76, paragraph A.8.6.2.1.1
3 Chemical

Fire Extinguisher Leak Accident at Headquarters of Siam Bank, Bangkok. Mitkat Advisory Case Study, 2016.
http://www.mitkatadvisory.com/InsightPdf/Siam-bank-Case-study-Mar-2016.pdf
4 British Standard (BS) EN 50600, paragraph 7.1.4.5
5 Discharge of a Condensed Aerosol Fire Extinguishing System. Tech Talk, Vol. 15 (June 2015). Allianz Global Corporate & Specialty.
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Summary
3M™ Novec™ 1230 Fire Protection
Fluid provides a clean solution to help
protect your valuable assets. It is an
environmentally sustainable substitute
for halon and hydrofluorocarbons
(HFCs), like Chemours’ FM-200®,
preserving the cleanliness required
to minimize downtime in the event
of a fire.

Condensed aerosols are an alternative
fire protection solution suitable only
when cleanliness is not required and
downtime is not a consideration.
The evolution of data center design
has increasingly demanded a clean
environment to preserve continuity of
operations. Novec 1230 fluid provides
the cleanliness required, along with

the largest margin of safety of any
clean agent and a level of sustainability
unmatched by regulated clean agents
like halon 1301 and FM-200®.

For additional information
To learn more about all the reasons to choose 3M™ Novec™ 1230 Fire Protection Fluid, visit our web
site at: www.3M.com/Novec1230

Smart. Safe. Sustainable.
The 3M™ Novec™ Brand Family

The Novec brand is the hallmark for a variety of proprietary 3M products. Although each has its own
unique formula and performance properties, all Novec products are designed in common to address
the need for smart, safe and sustainable solutions in industry-specific applications. These include
precision and electronics cleaning, heat transfer, fire protection, protective coatings, immersion
cooling, advanced insulation media replacement solutions and several specialty chemical applications.

3M™ Novec™ Engineered Fluids ■ 3M™ Novec™ Aerosol Cleaners ■ 3M™ Novec™ 1230 Fire Protection Fluid ■ 3M™ Novec™ Electronic Surfactants ■ 3M™ Novec™ Electronic Grade Coatings ■ 3M™ Novec™ Insulating Gases

Safety Data Sheet: Consult Safety Data Sheet before use.
Technical Information: The technical information, recommendations and other statements contained in this document are based upon tests or
experience that 3M believes are reliable, but the accuracy or completeness of such information is not guaranteed.
Product Use: Many factors beyond 3M’s control and uniquely within user’s control can affect the use and performance of a 3M product in
a particular application. Given the variety of factors that can affect the use and performance of a 3M product, user is solely responsible for
evaluating the 3M product and determining whether it is fit for a particular purpose and suitable for user’s method of application.
Warranty, Limited Remedy, and Disclaimer: Unless an additional warranty is specifically stated on the applicable 3M product packaging or
product literature, 3M warrants that each 3M product meets the applicable 3M product specification at the time 3M ships the product. 3M
MAKES NO OTHER WARRANTIES OR CONDITIONS, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED WARRANTY OR
CONDITION OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR ANY IMPLIED WARRANTY OR CONDITION ARISING OUT
OF A COURSE OF DEALING, CUSTOM OR USAGE OR TRADE. If the 3M product does not conform to this warranty, then the sole and exclusive
remedy is, at 3M’s option, replacement of the 3M product or refund of the purchase price.
Limitation of Liability: Except where prohibited by law, 3M will not be liable for any loss or damage arising from the 3M product, whether direct,
indirect, special, incidental or consequential, regardless of the legal theory asserted, including warranty, contract, negligence or strict liability.

Electronics Materials Solutions Division
3M Center, Building 224-3N-11
St. Paul, MN 55144-1000 USA
Phone 1-800-810-8513
Web www.3M.com/novec
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