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Patented Hypoxic (low oxygen) Venting Technology

Nitrogen concentration in the air causes a
mass — proportional increase in the total loss
of emitted thermal energy, which inhibits
combustion. Furthermore, increasing the
nitrogen content in the gaseous mixture
affects its molecular kinetic properties,
reducing the availability of oxygen molecules
for combustion.
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The invention of FirePASS is based on a
discovery made during research conducted
in the Hypoxic Room System manufactured
Hypoxico Inc. (www.hypoxico.com)
[ v York. It was discovered that the
processes of ignition and combustion in a
normobaric, hypoxic environment are far
different from the ignition and combustion
process that occurs in a hypobaric natural
altitude environment with the same partial
pressure of oxygen (ie up a mountain).
For example, air with a 451" (114.5 mm of
mercury) partial pressure of oxygen atan
altitude of 9,000' (2700 m).can easily support
the burning of a candle or the ignition
of paper. However, if a corresponding
normobaric environment is created with
the same partial pressure of oxygen (4.51" or
114.5 mm of mercury), a candle will not burn
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Hypoxic generators operate by filtering a part of the oxygen from ambient air and providing fresh
hypoxic air for ventilation. As a result, a slight positive pressure will be established inside of the
protected room and hypoxic air will leak out. The positive pressure will keep out dust and other
impurities, while constant hypoxic ventilation will remove gaseous products that might be generated
by the stored materials. The flow of the hypoxic air will be adjusted to maintain a level of oxygen
in the internal atmosphere between 15% and 15.5%. Hypoxic flow will shut down at 15% 02 and
automatically resume when a level of 15.5% is detected.
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and paper will not ignite. Even a match will
be instantly extinguished after the depletion
of the oxygen-carrying chemicals on its tip.
Consequently, any fire that is introduced
into this breathable normobaric, hypoxic
atmosphere is instantly extinguished.
Kerosene fuel, gas lighter or propane gas
torch will not ignite in this environment
either.

This  surprising observation leads to
an obvious question: “Why do two
environments which contain identical partial
pressures of oxygen (ie the same number of
oxygen molecules per specific volume) affect
the processes of ignition and combustion
so differently?” The answer is simple: “The
difference in oxygen concentration in these
two environments diminishes the availability
of oxygen to support combustion. This
happens due to the increased number of
nitrogen molecules interfering with the
kinetic properties of oxygen molecules”.
In other words, the increased density of
nitrogen molecules in the normobaric
environment creates a ‘“buffer zone”
that obstructs the availability of oxygen
molecules for combustion. When the kinetic



properties of both gases are compared it is
revealed that nitrogen molecules are both
sower and have a lower penetration rate (by
2 factor of 2.5) than oxygen molecules.

Figure 1 presents a schematic view of the
gensity of oxygen and nitrogen molecules
2 hypobaric or natural environment at
2n altitude of 9,000' or 2.7 km. (All other
amospheric gases are disregarded in order
% simplify the following explanations). Blue
sroes represent oxygen molecules, and
ar==n circles represent nitrogen molecules.

Fagure 2 shovvs the densuty of molecules
¥ 2 hypoxic environment vvlth the same
sertial pressure of oxygen (451" or 114.5 mm

cury), but at a standard atmosphenc
ge=ssure of 760 mm of mercury. This
enwronment contains approximately 15%
& oxygen by volume, which is perfectly
==ble for human life, but is not sufficient
support combustion. As can be seen, both
wronments contain identical amounts
axygen molecules per specific volume.
ver, the relative amount of nitrogen
molecules versus oxygen molecules s
eccmxnmately 6:1 in the second case (Figure
2\ compare to 4:1 in the altitude air (Figure 1).
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Figure 3 shows ambient air at sea level with
#= greater partial pressure (159.16 mm of
mercury) of oxygen than in the air found at
2n altitude of 9,000 or 2.7 km (114.5 mm). It

FirePASS FP-500 to FP-5000 FirePASSFP/SCU145 FirePASS SCU3X/SCU2X FirePASS

FP/SCU-145

should be noted that ambient air in any portion of th tmosp
to the top Mount Everest) has an oxygen concentration of 20.94% by v
the ambient air at sea level is under a substantially highe :

molecules per specific volume increases, so the dista
reduced, and the availability of oxygen to support con

Specialists of FirePASS Corporation discovered and st
Suppression and Flame Extinction in the normobaric env
(oxygen-reduced) air. Practical application of these stu:‘:
patenting of the Fire Prevention And Suppression System (Fire
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THE CONCEPT AND WORKING PRINCIPAL

FirePASS® satisfies all critically important properties,
such as:

- Re-ignition prevention

« Ozone depletion potential;

- Global warming potential;

- Atmospheric lifetime;

. SuppresSant residue level;

- Electrical conductivity;

- Polymeric materials compatibility;

- Stability under long-term storage;

. Toxicity of the chemical and its combustion and decomposition products;
- Speed of dispersion;

. Safety and occupational health requirements.

as required to Halon 1301 aitemnatives

dﬁerences between the funcnons or the two oxygen
human body, we can look to the schematic diagram, the
curve and flame extinction curve in normobaric h

The red curve represents the decline in combustion intensity. This correspond
of the stable flame and is dependent upon oxygen content in experim
100 % corresponds to the maximum flame height atamb
20.94%. Below 18% of O2 we see the continuing linear decli
the dependence of the oxy-haemoglobin saturation upon the
inspired air. Because the curve rises quickly with incre f
will be more than 90% saturated if exposed to alveola
to altitude 3300 m. and 14% O2 in the normobaric hy
the partial pressure of the oxygen determine

alveoli. All subsequent oxygen transpor‘ation
the balance between oxygen demand and availa
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How FirePASS oxygen reduction fire
prevention systems work

Fire safety advantages FirePASS fire
prevention system

- Fire protection mthom any mterrupnon no refilling or replacement needed

\bsolute safety for human b&Mgs through using breathable air - no nitrogen injection
vironmentally friendly - no chemicals used

sy to install and maintain

y small footprint and little building space needed

ch to any size of protected areas and number of protected compartments

. No fals edmc‘vrccs no dlscharge failures, no loss ofvvorkume no interruptions of working

No dwsruptlon of workmg processes, No consequential costs, no closing of unusable areas
due to fire damages, clean-up or repair.

HUMAN HEALTH AND SAFETY

Fire prevention by lowering oxygen level

A FirePASS prevention environment is established by ventilating a room with so-called
hypoxic, i.e. oxygenreduced, air. Hypoxic air is produced by partly filtering out oxygen from
ambient atmospheric air, thus typically reducing the oxygen content to 15%, compared to
the normal amount of 20.9%. This oxygen level corresponds to the partial pressure of oxygen
at an altitude of around 2.700m (9.000ft).

Safe working conditions
Most common flammable solid materials and liquids cannot be ignited in environments

with an oxygen level lower than 16%. However, humans easily tolerate an oxygen-reduced
atmosphere of 14 -16% 02 without any health hazards (instead of 20.9% O2 as in natural,
ambient air).Anybody travelling on a modern passenger airplane has experienced oxygen
concentrations of around 15%. In addition, millions of residents live in altitudes of 3.500m
1.000ft and above, such as in La Paz, Bolivia, without showing any impairment of their
physiological functions.~Scientific research has proven that working in such hypoxic
conditions does not impose any health hazards on normal healthy human beings.

Environmental Issues
The United States Environmental Protection Agency considers FirePASS agent to have Zero

effect on atmosphere and has approved it for fire protection.



Health / Safety
US EPA Considers FirePASS-S to have no
toxicological side effects. FirePASS-S, using
hypoxic air as its inerting agent, yields
toxicological results identical to that of 1G-
100 and thus, falls into NFPA Physiological
Effects for Inert Gas Agents list which states:
12-percent minimum oxygen corresponds
to No Observable Adverse Effect Level
(NOAEL)
10-percent minimum oxygen shows Low
Observable Adverse Effect Level (LOAEL)

Though chemically parallel to 1G-100
systems, employing hypoxic air vs. pure
N2, guarantees that the O2 level in the
protected space cannot drop below the
built in safety levels (10-12% O2 by vol.). This
is done without any complex O2 sensors or
feedback and adjustment systems.

Unlike all other inert gas systems, FirePASS
Prevention technology hasan absolute safety
threshold, which is oxygen % of the hypoxic
agent released (generally from 10% to 12%).
An incapacitated or unconscious occupant
breathing the FirePASS agent will only suffer
effects similar to that of being at the top of
a ski mountain while the inhalation of pure
N2 or pocket a of high N2 concentration
can be fatal. In addition, sincethe inclusion
of 02 into the inerting agent yields
aforementioned flame suppression benefits,
less toxiccombustion products are less likely
to reach poisonous concentration levels.
Furthermore, continuous safe ventilation
of hypoxic air will automatically clear the
environment of toxins while simultaneously
ending smoldering. The built in O2 safety
level present in FirePASS-S must not be
discounted as it extends an unprecedented
blanket of respiratory protection to occupied
spaces

APPLICATION AND INSTALLATION
Typical Applications: IT and Telecom rooms,
Data centre etc, Storages, Control rooms
in power plants, industrial production
and similar areas, Museums and archives,
Defence and Maritime.

The most prestigious installation of Fire Pass
System worldwide:-

« Museum of American History in Washington
DC protecting the First American flag
Chambers

- Oslo Museum of Cultural History, University
of Oslo-Norway. The museum of cultural
History is one of the

- Norway's largest cultural history museums.

FHT FirePASS is protecting 6 areas of around 14,000m3.

- Ministry of Defence Pension Fund, Muscat,Oman-Tier 4 Data Centre, FirePASS FP-1000 Twin
System is *
- protecting 9 areas in the Data Centre.

- Australia’s First FirePASS System installed at the Sydney Adventist Hospita
Wahroonga on
- Sydney's North Shore.
- Oslo City Archives-Norway. FHT Firepass FP-8000 Twin system is protecting
rooms with a
. volume of 8,000 m3. Offering full redundancy of air compression and
- All New Boeing Aircrafts are compulsorily implementing the FHT-Fir
the Wing Span /
- Fuel line area in the USA.

Features and Benefits

The “FHT- Fire PASS" technology guarantees;

- Unmatched Fire Safety

- Absolute safety for human beings

- Environmental friendliness

- Safe working conditions

- Configuration of Fire PASS hypoxic air venting syste
- Customer fit technology

v

No unsafe nitrogen dilution FirePASS doesn’t use the unsafs
offered by competition tying to circumventing our pate li
ventilation, nitrogen injection may cause lethal accidents an
ventilation of an area to be protected. Hypoxic ventilation w
ago for athletic training and medical treatment by our af
in New York. Since then thousands of people around the v
atmospheres every day: (www.hypoxico.com).

The National Building Code (NBC) has approved the Hypoxic active Fire
technology.

Kindly refer the “NBC PART IV” 6.5 Business Building (Grou
65 under Clause No. 6.5.2 (b)}

The Defence Research & Development Organisation letter dated. 22nd June 2016 has
considered FirePASS active fire prevention technology for incorporation in a suitable work
being executed. The Technology of preventing fire by contro [ ygen content
is an enclosed space appears to be technically viable and imp ng proactive

action to prevent outbreak of fire.




