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The water mist systems -
modern sustainable
firefighting solution
Ecological, Economical, Efficient,

Effective, Reliable, Long-term,

Save and Harmless solution

The use of water mist systems as a modern sustainable technology in the firefighting industry has grown

significantly over the last two decades. Water mist systems offer significant advantages over conventional

fire protection systems - they use less water than traditional sprinkler systems, cause less damage to high-val-

ue tangible assets, and are also a cost-effective and environmentally friendly firefighting solution. And yet,

when it comes to fire extinguishing based on the water as an extinguishing agent, we initially think of tradi-

tional sprinkler systems.

Introduction

Sprinkler technology is stable and reliable and has
proven its effectiveness in practice for over a hundred
years. Sprinkler systems can provide protection through-
out the building, but they do not provide the ,three-di-
mensional” protection as a new water mist technology
would, and are usually designed only to control fire,
protecting the building’s structure and people’s safety. In
addition, the response time of sprinklers in case of fire is
relatively long, and the water generated through the sprin-
klers is a significant amount.

Significant water consumption - this is the main dis-
advantage of the sprinkler technology. It not only leads
to unnecessary waste of water resources and complex
water supply infrastructure, but increases the risk of
property and equipment damage more than the fire itself.
Sprinkler technology has long been standardized and the
industry prohibits water use optimization. This naturally
leads to the development of water mist technology as a
sustainable alternative with many improved performance
indicators for efficiency, safety, environmental friendliness
and feasibility.

WHAT IS WATER MIST?

Spraying water in the form of very fine micro-sized
droplets forms a water mist with a large volume and
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the process is called water ,,atomization”. Water mist is
determined by droplet size of less than one millimeter

(1 mm). According to the international standards in the
firefighting industry, water mist represents atomized water,
in the volume of which 99% (NFPA) or 90% (CEN) of
water droplets are smaller than 1T mm (1000 microns). This
value is calculated for a minimum operating pressure and
a distance of one meter from the nozzles. The size of the
droplets is a result of the water pressure and the type of
spray nozzle used. Three main types of water mist can be
defined - with droplet sizes from 10 to 200 microns, from
200 to 350 and over 350 microns (Fig.1). And respective-
ly there is three main types of water mist systems - low,
middle and hight pressure.

WHAT IS WATER MIST FIRE
EXTINGUISHING TECHNOLOGY?

Water mist firefighting technology is a relatively new
technology originally developed for marine vessels, where
low water consumption is an essential requirement to the
fire system.

The new technology shares many similarities with
the well-known sprinkler systems. Both technologies use
water as an extinguishing agent, a water distribution pipe
network, zone valves and spray nozzles mounted on ceil-
ing or wall. In contrast, however, water mist technology
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is based on the use of a much smaller amount of water,
composed of many more droplets of much smaller sizes.
The main reason being the difference in the working
pressure used by these two technologies. While sprinkler
systems typically operate at pressure up to 12 bar, water
mist systems operate within a wide range of up to 200
bar. Thus, the sprinkler system produces droplets with a
typical diameter of T mm and more, while the water mist
systems produce water droplets with a typical diameter
of 0.T mm.

Why does the droplets size matter?

When the droplets are smaller, the heat transfer rate
is higher and therefore the result is faster cooling and
extinguishing the fire. Moreover, the smaller droplets fall
slower from ceiling to floor, stay longer in the air and
therefore there is more time to interact with the heat and
smoke from the fire. This makes the water mist technology
very effective in firefighting. Water mist systems typically
consume up to 90% less water than sprinkler systems,
resulting in minimal damage after extinguishing and sig-
nificantly simplified infrastructure for water transportation
and storage such as tanks, pumps and pipes.

HOW DOES WATER MIST FIRE
EXTINGUISHING TECHNOLOGY WORK?

To explain the operation of water mist systems, it is
necessary to clarify how fires occur. For a fire to occur,
we need to have four elements in place at the same time:
combustible material / substance, heat, oxygen, and
chemical reaction (Fig.2).

Water Mist Fire Extinguishing Systems - Sustainable Technology in the Fire Protection Industry

Water mist is determined by droplet size of less than
one millimeter (1 mm). According to the international
standards in the firefighting industry, water mist
represents atomized water, in the volume of which
99% (NFPA) or 90% (CEN) of water droplets are

smaller than 1 mm (1000 microns).

Three main types of water mist can be defined - with
droplet sizes from 10 to 200 microns, from 200 to

350 microns and over 350 microns.

Fig.1: Three main types of water mist depending on droplet size.

The first three elements are often called the ,fire trian-
gle”. The addition of the fourth element (chemical reac-
tion) forms the so-called fire tetrahedron”. Removing any
of these elements will result in extinguishing the fire while
interrupting or weakening one of these elements will lead
to fire control or suppression. Water mist takes away one
or more elements of the fire tetrahedron.

How does water mist work?

Water mist ,copes” with fire by reducing heat, displac-
ing oxygen and controlling the fuel source. The key to the
effectiveness of water mist technology is the design of the
nozzles together with the established pressure criteria to
create a mist of very small water droplets. The small drop-
lets absorb heat more rapidly than the larger droplets due
to the larger surface to mass ratio. Water in the form of
mist of very small droplets has a larger volume and a larg-
er surface area than the same amount of water composed
of larger droplets. The result is rapid heat absorption and
rapid evaporation leading to rapid cooling and displacing
of oxygen.

When water droplets absorb enough heat, they evap-
orate quickly, creating a local inert medium with a large
volume. Thus the oxygen is taken away from the combus-
tion zone, disrupting the fire tetrahedron. On the other
hand small water droplets remain in the air longer and
fill the space, saturating the air. The result is evaporation
and expulsion of the oxygen up to the moment when it is
no longer possible to reignite. The water mist also helps
to pre-wet and block heat transfer to adjacent flammable
materials / substances, reducing the risk of fire spreading
and growing.
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This ,three-dimensional” extinguishing mechanism -
cooling, oxygen depletion and heat transfer blocking,
determines the high extinguishing speed and high extin-
guishing efficiency of water mist technology and also the
outstanding performance of the systems based on this
technology. This means that water mist can be used to
fight fires in places where ordinary water would not be
the most suited or most efficient extinguishing agent.

HOW DO WATER MIST FIRE
EXTINGUISHING SYSTEMS WORK?

Water mist fire extinguishing systems are fixed auto-
matic fire protection systems. These include components
for detection, activation, water supply and water atomiza-
tion. The purpose of water mist systems is to generate, de-
liver and maintain an appropriate concentration (density)
of water droplets sufficient to prevent from the relevant
fire risk.

Water mist systems provide ,three-dimensional” fire
protection - an incomparably improved feature compared
to traditional sprinkler technology.

Once the system is activated, the water mist removes
heat and oxygen from the burning zone. The result is con-
trol, suppression and extinguishing of the fire. Lowering
of the temperature can be observed in the area of water
mist interaction with fire, reducing the radiated heat and
reducing the oxygen concentration to such an extent that
the further fire burning is no longer possible.

The phenomena underlying the operation of water
mist systems can be defined as a ,three-dimensional”
protection against fire, as follows:
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For a fire to occur, we need to have four elements
in place at the same time: combustible material /

substance, heat, oxygen, and chemical reaction.

Removing any of these elements will result in
extinguishing the fire while interrupting or
weakening one of these elements will lead to fire

control or suppression.

Fig.2: Fire tetrahedron. Water mist takes away more than one ele-
ments of the fire tetrahedron.

1) Fire extinguishing
A sharp decrease in the rate of heat release, which

leads to the total elimination of any type of fire - flaming
or smoldering.

2) Fire suppression

A small but stable and constant reduction of the rate
of heat release, resulting in controlling the degree of
combustion.

3) Fire control

Limiting the expansion of the fire and protecting the
structure (by cooling of the objects, absorbing the exhaust
gases during combustion and/or pre-wetting of the adja-
cent flammable materials).

Due to these unique characteristics of the technology,
there are two types of fire protection strategies through
water mist systems, which can be defined, as follows:

1) Water mist systems for local application or sys-
tems for protection of specific facilities or areas.

These systems are designed to directly affect the
protected object or area. They can be installed in closed
facilities, separate objects or specific areas in buildings or
in open spaces. (A typical example are generators in pow-
er plants, machine spaces, fryers in public kitchens).

2) Water mist systems for general use or protec-
tion in the entire volume.

These systems are designed for total fire protection in
enclosed spaces, usually pre-defined rooms or premises.
(A typical example are production facilities in chemical
plants, control rooms in power plants, server rooms, etc.).
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Water mist systems
provide three-dimensional
fire protection

The unique extinguishing mechanism -
cooling, oxygen depletion and heat
transfer blocking, determines the out-
standing performance of the systems

Another categorization of water mist systems can be
made based on the components used, as follows:

Extinguishing agent: Drinking water, sea water, deion-
ized water, water with antifreeze, water with additives,
water with inert gas; Detection: Automatic nozzles with
thermosensitive element, detectors for very early fire
detection, actuators, control panels; Atomization: Noz-
zles and orifices with single and double fluid system for
low, medium and high pressure depending on the various
established criteria; Water supply: Wet pipe systems, dry
pipe systems, pre-action systems, flooding systems, stain-
less steel or plastic pipes; Water delivery: Storage contain-
er (tank or bottles), pumps.

The design of water mist systems requires determi-
nation of flow rate, nozzle pressure, pipe size, area or
volume covered by each nozzle, density of water mist re-
leased, number and type of nozzles and nozzles location
at the specific site.

Depending on the pressure at which the systems
operate, we can determine three main types of water mist
systems:

B Low pressure (up to 12,5 bar)
B Medium pressure (from 12,5 to 35 bar)
B High pressure (over 35 up to 200 bar)

Each of these systems covers different fire hazards
and each of them requires specific design and calculation
criteria. Each of the three systems works with various
specially designed nozzles that meet the relevant pressure
criteria. By increasing pressure in the system, the size of
the droplets decreases. The high pressure system produc-
es much finer droplets of a size less than 50 microns, and
uses smaller pipe dimensions in comparison to low and
medium pressure systems.

Different configurations can be applied to each of the
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three categories of water mist systems depending on the
fire risk covered:

B Automatic water mist systems

These systems use nozzles with a thermal element that
prevents water release prior the activation of the system.
The nozzles are mounted onto a pipe network connected
to a pressurized water supply. When exposed to a certain
high temperature, resulting in a fire, for a certain period
of time, the thermal element is activated and allows the
water to flow through the nozzle. The nozzles may be
mounted onto a ,wet pipe” or ,dry pipe” type of sys-
tem. In one case, the nozzles are mounted onto a pipe
network containing water, and in the other case - to a
pipe network filled with compressed air. The ,dry pipe”
system can be pre-action and in this case an additional
fire detection system detecting smoke or flame is installed.
Activation of the detection system will allow the water to
fill the pipe network. The water is discharged only through
the nozzles with activated thermosensitive element.

B Deluge water mist systems

These systems use open discharge nozzles (without
a thermal element) mounted onto a pipe network that is
connected via a valve to a pressurized water supply. The
valve is controlled mechanically or by an automatic fire
detection system. Once the detection system is activated,
it sends an electronic signal to the control panel, which
in turn sends a signal to open the discharge valve. Once
the valve is open, water enters the system and provides
water to all nozzles connected to the valve. This protects
the area and is most commonly used in enclosed spaces
with machines, turbines and other equipment. The name
of this type of systems is systems with general or ,volume
application”. When the room has such a volume that
does not allow a complete solution, a system with ,local
application” is used.
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The water mist fire
extinguishing systems -
efficient fire protection solution

based on fully tested and approved
firefighting technology

Fire spreads so quickly that it takes only thirty seconds to make it very difficult to be controlled. This little known

factis the reason for the enormous damage that a fire cause to buildings, people, physical assets and workflow.

The problem can be overcome by using water mist systems - the only performance-based system in the fire

protection industry.

Water mist is highly effective in fighting fires. The
unique properties of the technology are highly manifested
in comparison with sprinkler systems. Water mist systems
provide the greatest speed, efficiency and effectiveness in
firefighting while using little water resources and are really
sparing in terms of equipment and installation space.

WATER MIST FIRE PROTECTION MEANS
EFFICIENT FIRE PROTECTION

Water mist systems are designed to protect both the
occupants of the buildings and the tangible assets and
equipment inside the buildings. The purpose of water mist
fire protection is to eliminate all dangers to people and to
minimize damage to property, equipment and the build-
ing’s or premises’s structure. In case of fire, the system is

activated immediately in the areas where the fire is detect-

ed. In addition to the exceptional extinguishing efficien-
cy, the water mist has excellent properties for capturing
smoke released during combustion, thus ensuring maxi-
mum safety for people - there is no danger of suffocation,
and facilitates evacuation. Thanks to the small amount of
water, damage to property and equipment is minimized.

Water mist extinguishing technology makes
it possible to create stable and high-quality engineering
solutions that provide efficient extinguishing with a mini-
mum amount of water. Water mist systems are designed
to create the required water density, depending on the
type of fire and the application. They cover all fire classes
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with almost the same maximum efficiency. For example,
very hot fires (class B and class F) can be extinguished
with a very small amount of water (water density below
0.8 mm/ m2), and the characteristics for class A fires or
deep closed fires (water density between 1.6 mm / m2
and 2.1 mm / m2) are much better than those of the
equivalent sprinkler system.

Tested and approved technology

The innovative technology behind water mist systems
is already comprehensively proven and approved by reg-
ulatory authorities in the fire industry, including through a
number of independent tests and inspections by third par-
ties. Water mist is a performance-based technology and
is the only technology which is full-scale fire tested. This
technology allows engineers to create custom fire pro-
tection solutions, which meets the unique needs, expec-
tations and requirements of clients. The systems realized
with water mist cover almost all fire risks. They are the
right choice when it comes to innovative, reliable, envi-
ronmentally friendly, safe and long-term fire protection.

The main internationally refereed water mist guidelines
and standards are CEN EN 14972, NFPA 750, FM 5560,
, IMO A800 / MSC 265, IMO MSC Circ.1165, VdS 3188
(VdS 3883), UL 2167, BS 8489, BS 8458, APSAD D2,
Nordic Standard, Danish Guideline, Swedish Standard
(reference IWMA).
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High-rise buildings are sites with a high risk of
occurrence and rapid uncontrolled spread of fire,
which can cause enormous damage to the build-
ing construction, property and people. Water

mist systems can prevent such a scenario.

Water mist systems respond quickly and operate
smoothly and securely to protect people and

property.

One of the many examples of high-rise buildings fires in the world - water mist systems can prevent
such a scenario. (Source of picture: https://apfmag.mdmpublishing.com)

WHAT ARE THE MOST SIGNIFICANT
BENEFITS OF THE WATER MIST SYSTEMS?

The main advantage of water mist is the inteligent use
of water. The use of less water compared to traditional
sprinkler systems, thanks to which damage to premises
and tangible assets is minimal. On the other hand, due to
the lower water requirements, smaller diameter pipelines
are used, which reduces the cost of materials as well as
the cost of installation. The small amount of water makes
water mist systems suitable for stand-alone applications
where access to water may be limited. In such situations,
a tank or bottles filled with water may be used.

The intelligent use of water brings several benefits:

B A distinctive advantage is the ability to use water
tanks with significantly smaller dimensions compared
to sprinkler systems, as well as the ability under certain
conditions to connect the installation directly to the main
water supply network and thus eliminating the need to
build a tank. This allows architects or general contractors
to use the space for other purposes, such as redistribu-
tion of work space, additional parking spaces and other
services for the benefit of the occupants of the building.

B |ower water consumption also allows the use of
smaller diameter distribution pipes. Water mist systems
typically use stainless steel pipes with an outer diameter
of 12 mm, 22 mm, 28 mm and 42 mm. This saves space
in suspended ceilings, which can be shared with other
installations in the building such as ventilation, air condi-
tioning, lighting and more. The use of small diameter pipes
simplifies the installation of the system and coordination

Water Mist Fire Extinguishing Systems - Sustainable Technology in the Fire Protection Industry

with other installations in the building. Pipes can be cut
easily, shaped and processed on site without the need for
prior preparation.

B Damage reduction is another important advantage
of water mist systems over sprinkler systems. They provide
significantly less water damage to buildings, premises,
property and equipment. For this reason, the water mist
systems are installed in a wide range of critical applica-
tions - from historic buildings of significant cultural value
to extremely complex modern technological facilities that
require a high degree of security and business continuity.
The rapid recovery, even continuous workflow in case of
fire, is the most significant benefit of the water mist sys-
tems especially for critical applications with a continuous
production cycle. Saving water resources is an additional
advantage of water mist systems, which makes them an
economical and environmentally sustainable solution for
fire protection.

B An important advantage of the water mist system
is the reliability in the protection of high-rise buildings.
The use of pipes and tanks of small size saves substantial
space to accommodate the installation and also signifi-
cantly relieves the load on the supporting structure with
approximately 80% less weight. Another advantage is that
there is no need to place the pumping stations on more
levels, leaving these spaces free for other purposes such
as more apartments, shops, parking lots, retail space, etc.
Water mist systems require approximately 30% fewer
nozzles due to the greater distance between them, which
saves expensive equipment and facilitates the construc-
tion of the installation.
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Water mist is the technology with variety of buildings applications - modern administrative and office buildings, multifunctional tall buildings, buildings with complex architec-
ture, public spaces, hotels, hospitals, apartments, shopping malls, etc. (Source of pictures: pexels.com, pixabay.com)

An additional benefit of the high-pressure water mist
technology is the effective protection of glass facades
from thermal damage. Instead of ,pouring” water on the
glass, the water mist system sprays the fine water droplets
in front of the glass, effectively cooling the space and
protecting the glass from thermal shock. This method of
cooling makes it possible to use thinner glass and other
modern structural materials, ensuring the realization of
modern and sustainable architectural concepts. Last but
not least, the unique benefit of applying water mist sys-
tems in high-rise buildings is their exceptional reliability in
terms of human safety.

WHERE CAN THE WATER MIST
TECHNOLOGY BE APPLIED?

Water mist is the most economical technology with
the widest variety of applications. Then the answer to
this question can be very short - almost everywhere. But
if we have to describe all the applications, it will take us
much more time as the list is long.

Water mist technology can be used as a complete
solution for almost any fire class. Examples of the use of
water mist are industrial facilities, chemical plants, engine
rooms, control rooms, industrial kitchens, cable tunnels,
turbines, etc. In industries where fuels and lubricants are
used, as well as combustible and flammable liquids, there
is a risk of rapidly developing fires. This type of fire can be
extinguished quickly with the help of water mist due to its
ability to absorb heat very quickly. Food manufacturers
who use large industrial deep fryers can also take advan-
tage of the technology. Water mist nozzles can be mount-
ed directly in the fryer hood to prevent the spread of fire.

Buildings storing valuable historical heritage such as
museums, libraries and art galleries contain valuable,
irreplaceable assets. It is not only the fire that presents
a huge risk to these assets, but saturation with water in
conventional sprinkler systems can also cause consider-
able damage. The significantly smaller amount of water
used by the new technology prevents this damage, while
providing more effective fire protection.

Water mist is the technology with variety of industrial applications - production sites, chemical, pharmaceptical and other processing plants, storage for flammable liquids,
coating or painting lines, industrial cookers, offshore oil platforms, etc. (Source of pictures: pexels.com, pixabay.com)

Water Mist Fire Extinguishing Systems - Sustainable Technology in the Fire Protection Industry
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Water mist is the technology with variety of public spaces applications - historical buildings, archives, museums, galeries, libraries, archives,
concert halls, public parkings, public transport facilities, atriums, escalators, etc. (Source of pictures: pexels.com, fotolia.eu)

The water mist technology covers a wide range of ordi-
nary and industrial fire risk applications. It is assumed that
the only applications where water mist may not be the
best fire protection solution are warehouses and storage
rooms. Everything else can be protected with water mist -
offices, hotel rooms, restaurants, meeting rooms, atriums,
parking lots, high-rise buildings, tunnels, saunas, hospitals,
nursing homes, churches, concert halls, museums, ar-
chives and libraries, cable tunnels, power plants, engine
rooms, escalators, data centers, railway and sea trans-
port vehicles, freight containers, offshore oil platforms.
Water mist systems are increasingly used in the printing,
chemical and oil industries. The technology can help you
protect any type of structures - wooden, brick, glass and
steel. Even Nasa’s international space station is equipped
with a portable water mist system.

It can be summarized that the water mist systems
are the most attractive solution for specific and complex
applications. For example, the demand for water mist
technology for data center fire protection has increased in
recent years. Concerns among telecommunication service
providers about the safety of the technology have gradual-
ly switched focus onto the benefits the water mist systems
would provide in case of fire - the continuous workflow.
They recognize the technology as the ideal solution,
thanks to its many advantages, including easy installation,
fast activation, and smooth operation of facilities even in
the case of fire. For example, a water mist system with
double pre-action and modular design would provide
additional safety and space flexibility for these sites.

It is expected for the water mist systems to become the fastest growing client’s sector in the

firefighting industry with growth of over 8% in the coming years. Thanks to flexibility, econ-

omy, excellent efficiency and minimal damage, customers from industry, business and the

public sector are increasingly inclined to implement water mist fire protection systems.

Water mist systems are the most attractive solution for specific applications - data centers and telecommunications facilities, machine spaces, cable ducts, electronic equip-
ment, turbines and generators, clean rooms, labs, transport engines, etc. (Source of pictures: pexels.com, fotolia.eu)

Water Mist Fire Extinguishing Systems - Sustainable Technology in the Fire Protection Industry

White Paper Page 9 of 10



THE WATER MIST SYSTEMS - SUSTAINABLE
TECHNOLOGY WITH A FUTURE

Water mist is a 100% environmentally friendly firefight-
ing technology. By using water as an extinguishing agent,
the technology is harmless to humans and environment
and contributes to the implementation of safer and more
sustainable solutions in building construction.

The favorable environmental impact, reduced water
consumption, safety and reliability compared to other fire
extinguishing systems will lead to an increasing demand
for water mist systems. In light of these significant environ-
mental, technical and commercial advantages, the water
mist systems are becoming more widely recognized as an
alternative to sprinkler technology.

Water mist systems are the ideal solution for fire
protection of the modern environment.

The origin and development of water mist systems
for marine and offshore applications in the late 1980s is
stimulated by the Montreal Protocol as a result of which
the production of halon is phased out due to its harmful
effects on the ozone layer.

Today, new environmental factors stimulate the de-
mand for effective ecological fire extinguishing solutions.
It can be seen in the increasingly high demands for more
physical space, the rapid development of modern high-rise
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This white paper demonstrates the capabilities of water mist fire extinguishing systems in general situations. It make no representation as to the
suitability of water mist systems for your requirements. The information provided in this white paper should not be relied on as a substitute for
professional advice concerning specific applications. This paper is only informative and aims to promote water mist systems, their application
and further development. This paper is not a guide to the design, installation and/or maintenance of water mist systems. You should seek pro-
fessional advice to determine the suitability of water mist systems for your needs.

For further information regarding this white paper or water mist systems, please contact us:
phone: +359888441336 or e-mail: info@techinfo.bg.
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