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	2. Fire triangle/ tetrahedron.
  


	3. Causes and Spread  of Fire.
How Fires Start
The process is called oxidation which is the process of combining oxygen with other substances. A
fi
re starts
because the heat/energy created as part of the oxidation process is created faster than can be released,
quickly causing combustion and the resulting
fl
ames. Whilst oxidation is a process that happens everyday
such as when metal rusts, the di
ff
erence is the speed of which it occurs. Fire is a rapid oxidation process that
spreads quickly and will keep burning until one or more of the three necessary components is removed.
Fire is a chemical process that requires three components to be present:
• Heat – enough to make the fuel burn
• Oxygen
• Fuel – anything that will burn whether solid, liquid or gas
 


	4. How Fires Spread
Once  a
fi
re has started it grows through the transfer of the heat energy from the
fl
ames. This can happen in three
di
ff
erent ways:
• Conduction – Fire spreads through direct contact between materials. Materials like metal that are good
conductors absorb the heat from the
fi
re and pass this throughout the molecules of the material. This can
cause any combustible materials that come into contact with the item to ignite.
• Convection – The
fl
ow of
fl
uid or gas from hot areas to cooler areas. The
fi
re heats the air around it which
rises, taking the smoke along with it, but can become trapped by the ceiling if in an enclosed space. As a
result the hot air is forced to travel horizontally and eventually downwards, spreading the heat from the
fi
re
across a wider area and making it very dangerous very quickly.
• Radiation – Heat is transferred via electromagnetic waves in the air. This heat is then absorbed by
combustible objects in its path causing them to heat up and possibly ignite without even touching the
fi
re.
Although some materials such as concrete do not allow radiation to pass through them, the radiated heat
from a burning building can cause surrounding structures to catch
fi
re.
 


	5. Classi
fi
cation of Fires
Depending  on the type of fuel that is burning
fi
res can be separated into 5 di
ff
erent classi
fi
cations which makes it
easier to choose the most appropriate method to
fi
ght the
fi
re.
• Class A – Fires involving ordinary combustible materials. These are things such as wood and textiles and
are the most common type of
fi
re, occurring when materials become heated to ignition temperature.
• Class B – Fires involving
fl
ammable liquids. Petrol, alcohol and paint are all examples of
fl
ammable liquids.
They spread quickly, burn easily, have an ignition temperature less than 100°C and produce thick toxic
smoke.
• Class C – Fires involving
fl
ammable gases. Gases such as butane and propane have the potential to
explode through a single spark and can be one of the most dangerous types of
fi
re to
fi
ght.
• Class D – Fires involving burning metals. Although a lot of heat is required to ignite most metals, they are
good conductors so transfer heat quickly to their surroundings. Some metals can also burn when in contact
with air and water, meaning that if the wrong
fi
re
fi
ghting method is used explosive reactions could happen
as a result.
 


	6. • Class F  – Fires involving cooking oil. Due to the high temperatures involved in cooking oil and fats these
fi
res
can pose a di
ffi
cult challenge. Common in both homes and professional kitchens water should be avoided as
it can cause the
fl
ames to rapidly spread out, making the
fi
re worse.
• Electrical Fires – As electricity does not actually burn but is the element that sets surrounding material alight
(a source of ignition rather than a fuel), an electrical
fi
re can fall into any of the above classi
fi
cations. For this
reason it does not have its own classi
fi
cation but does have it’s own
fi
re safety requirements.
 


	7. Combustible
Combustible materials are  those that readily ignite and burn. Many common construction materials are
combustible, including wood and wood-plastic composite and plastic products (commonly used for decking and
siding). A number of tests have been developed that evaluate the
fi
re performance of combustible materials. With
regard to wild
fi
re, two properties are helpful in characterizing the relative combustibility of di
ff
erent materials –
fl
ame spread index and heat release rate.
The
fl
ame spread rating of a material is determined by subjecting material placed in a horizontal tunnel to a gas
fl
ame. A combustible material will be rated as Class A, Class B, or Class C based on its performance in this test. A
material rated as Class A would have a lower
fl
ame spread, and therefore a better performance rating, than a
Class C material. The results of the
fl
ame spread test results in a numeric rating. If the numeric value is less than
25, then a Class A
fl
ame spread index is assigned. Numeric values for Class B are between 25 and 75. Values
above 75 fall into the Class C category. Most commercial wood species have a
fl
ame spread index between 90
and 160.
Noncombustible
A noncombustible material is one that is not capable of undergoing combustion under speci
fi
ed conditions (ASTM E
176). Non-combustibility can be assessed by a standard test method, ASTM E-136, Standard Test Method for
Behaviour of Materials in a Vertical Tube Furnace at 750 degree C. The test described in ASTM E-136 uses a furnace.
The test begins with four samples of a given material. To be considered noncombustible, three of the four replicate
test specimens must meet one of the following two sets of criteria:
 


	8. 1. When the  weight loss of the specimen during the test is 50% or less, then
a. The recorded temperature of the material is not greater than 30°C (54°F) above a temperature measured in the
test apparatus.
b. There is no
fl
aming from the specimen after the
fi
rst 30 seconds of the test.
1. When the weight loss of the specimen during the test exceeds 50%, then
a. The recorded temperature of the material is not greater than the temperature measured at a speci
fi
c location
in the test apparatus.
b. There is no
fl
aming from the specimen at any time during the test.
Criteria No. 2 is provided for materials that contain large quantities of combined water or other gaseous
components, a condition that would not apply to current exterior-use construction materials.
Criteria No. 1 is the most useful for characterising construction materials. Note that a material complying by this
criteria can be deemed noncombustible even though some limited
fl
aming may occur. The conditions given in
criteria No. 1 were based on research conducted by Setchkin (1952).
 


	9. Ignition-resistant
In most parts  of North America, “ignition-resistant” is not de
fi
ned so it can mean di
ff
erent things to di
ff
erent
people. The International Code Council’s International Wildland-Urban Interface Code and the California Building
Code have de
fi
ned ignition-resistant materials as those meeting a minimum
fl
ame spread rating after being
subjected to a speci
fi
ed wetting-drying weathering cycle. The horizontal
fl
ame spread tunnel used for the
fi
re test
is shown in Figure 2. The duration of “ignition resistant” test is 30 minutes compared to the 10 minute duration
used to evaluate
fl
ame spread. In California, a material labeled “ignition resistant” has passed the 30 minute test.
An example of an ignition-resistant material is lumber that has been pressure impregnated with a
fi
re retardant
that has been rated for use on the exterior of a building.
Wood and wood-based products that qualify as an ignition resistant material have been treated with a
fi
re
retardant, probably using a vacuum-pressure cycle. The accelerated weathering cycle is used to remove easily
leached
fi
re retardant chemicals from the product prior to the
fi
re test.
Fire Resistant
Fire resistance ratings and tests provide guidance on
fi
re safety issues. They are designed to evaluate the
capability of a material or assembly to contain a
fi
re within a compartment or building, or continue to provide a
structural function in the event of an (internal)
fi
re (Beitel 1995). For example,
fi
re resistance ratings will help
determine if a given building construction will allow enough time for people to exit a burning building before it
collapses (Kruppa 1997).
 


	10. A common
fi
re test  to evaluate
fi
re resistance of walls uses a large vertical furnace (Figure 5) to expose a wall to
radiant heat from gas burners. The duration of the test ranges from 20 minutes to several hours, depending on the
desired rating and the product or assembly being tested. Temperatures inside the furnace reach about 1700°F
(~925°C) during the
fi
rst hour.
Gypsum wallboard is often used to improve the
fi
re resistance of a wall. Gypsum wallboard has been used on the
common wall adjoining these two buildings. Incorporating gypsum wallboard in the wall system is another
example of an assembly. Using gypsum wallboard in the construction of exterior wall assemblies is one way
some combustible siding products can meet the provisions for use in wild
fi
re prone areas.
 


	11. Building Plans, Drawings,  and Schematics
Fire suppression schematic
 


	12. Evacuation Building Plan
  


	13. Code Of Fire  Safety
 


	14. BIS has formulated  more than 150 standards on
fi
re safety in buildings and
fi
re
fi
ghting equipment & systems
and important ones are: Code of practice for
fi
re safety of building (IS 1641 to IS 1646), electrical generating
and distributing stations (IS 3034), cotton textile mills (IS 3079), rubber and plastic (IS 11457 Part 1), libraries
and archives (IS 11460), iron and steel industries (IS 13694), hotels (IS 13716), educational institutions (IS
14435);
fi
re detection and alarm systems (IS 2189);
fi
rst aid
fi
re extinguishers (IS 2190); internal hydrants and
hose reels (IS 3844); temporary structures and pandals (IS 8758);
fi
re protection-safety signs (IS 12349);
external hydrant systems (IS 13039 );
fi
xed automatic sprinkler
fi
re extinguishing systems (IS 15105);
gaseous
fi
re extinguishing systems (IS 15493); HFC 227ea (IS 15517); water mist system (IS 15519); portable
fi
re extinguishers (IS 15683); long range foam monitors (IS 15811);
fi
re detection and alarm system (IS
15908), etc.
Fire Regulations
 


	15. Fire Insurance
Fire insurance  is a kind of insurance which covers damages and losses caused by
fi
re. Fire insurance helps to
cover the risk of loss of property caused by
fi
re accidentally or unintentionally. A
fi
re insurance policy covers
the loss that the insurer may su
ff
er due to destruction of or damage to property or goods, caused by
fi
re,
during a speci
fi
ed period and up to agreed amount. The policy speci
fi
es the maximum amount, which the
insured can claim in case of loss. This amount is not the measure of the loss. The loss can be analyzed only
post the
fi
re incident. The insurer is liable to make the payment for the actual amount of loss not exceeding the
maximum amount
fi
xed under the policy.
Valued Policy
This is a
fi
re insurance policy in which an agreement is framed and the insurer undertakes to pay in the event of
destruction of property by
fi
re.
Speci
fi
c Policy
This is a
fi
re insurance policy which insures a risk for a speci
fi
c amount. In case of any loss under this policy,
the insurer pays all the loss provided. It is not more than the sum speci
fi
ed in the policy. Thus, the value of the
property is not considered for this purpose.
 


	16. Average Policy
This is  a
fi
re insurance policy that is insured if the property is under-insured, ie; insured for a sum smaller than
the value of the property. The insurer must bear only the proportion of the actual loss which the sum assured
bears to the actual value of the property at the time of loss.
Floating policy
This type of
fi
re insurance policy covers several types of goods lying at various locations for one amount and
one premium. The premium normally charged under this policy is the average of the premia that would have
been paid if each batch of the goods had been insured under the speci
fi
c policy for speci
fi
c sums.
Excess Policy
When the stock of the insured
fl
uctuates, the insured can take a policy for an amount below the amount in
which his stocks do not normally fall under. In this instance, the insured might have to take another insurance
policy to cover the maximum amount of stocks which might reach sometimes. The former type of policy is
called First Loss Policy and the latter is called Excess Policy.
Blanket Policy
A blanket policy is that which covers all assets,
fi
xed as well as current, under one policy.
 


	17. Comprehensive Policy
An insurance  policy which covers risks such as
fi
re,
fl
ood, riots, strikes, burglary etc, up to a certain speci
fi
ed
amount is known as a comprehensive policy.
Consequential Loss Policy
The objective of this insurance policy is to indemnify the insured against the loss or pro
fi
t caused by any
interruption of business due to
fi
re. It is also known as loss of pro
fi
t policy.
Reinstatement Policy
It is a policy under which the insurer pays the amount which is su
ffi
cient to reinstate assets or property
destroyed.
Open Declaration Policy
It is a policy where the insured makes a deposit with the insurer and declares the value of the subject. Risk of
such nature is covered. Such policies are normally taken where the value of stocks etc,
fl
uctuates signi
fi
cantly.
 


	18. Wet Risers
Wet rising  mains are
fi
tted in tall buildings due to the excessive pressures required to pump water to high levels.
A Wet riser is a supply system intended to distribute water to multiple levels or compartments of a building, as a
component of its
fi
re
fi
ghting systems.
They are advantageous to the
fi
re service in two respects. Firstly they provide a
fi
xed distribution system within
the building that requires no
fi
re service resources or equipment. Secondly it is designed as part of, and to
maintain, the compartmentation of the building.
Wet rising mains consist of vertical pipes similar to the dry rising main system with landing valves at each
fl
oor
except the ground. The pipe system is connected to a permanent water supply normally a tank fed from the town
mains. Duplicate automatic pumps, one duty and one standby supply this water to the pipe system.
 


	19. Dry Risers
A dry  riser is a system of pipe work and valves that runs up through a building. The system allows
fi
re
fi
ghters
to easily access water from each individual
fl
oor of the building. It consists of a vertical pipe with a water inlet
on ground level located on an external wall and outlets known as landing valves, which are usually located in a
dry riser cabinet on each
fl
oor. The dry risers are usually located in the
fi
re
fi
ghting shaft.
Dry Risers are an essential part of any building design where the height of the building exceeds 18 metres from
the
fi
re brigade access level to the top
fl
oor. They are also required where there are
fl
oors more than 10 metres
below ground.
Fire Sprinkler System
A sprinkler system is a network of pipes running through the ceiling of a building holding water under pressure.
Each sprinkler is nothing but a faucet (or "tap," as they call it in some countries)—a hole in the pipe through
which water can escape into the building below. In a normal faucet, you turn a screw to open up a valve that
allows water to escape. In a sprinkler, the hand-operated faucet is replaced by a heat-sensitive plug designed to
open automatically when
fi
re breaks out. In some sprinklers, the plug is made of an alloy called Wood's metal, a
mixture of bismuth, lead, tin, and cadmium that melts at a relatively low temperature. In other sprinklers, the plug
is a small glass bulb full of a glycerin-based liquid designed to expand and shatter when it gets hot. The basic
idea is the same in both cases: the plug is meant to break and open the sprinkler as soon as a
fi
re breaks out.
 


	20. Smoke Detectors
A smoke  detector is an electronic
fi
re-protection device that automatically senses the presence of smoke, as
a key indication of
fi
re, and sounds a warning to building occupants.
Commercial and industrial smoke detectors issue a signal to a
fi
re alarm control panel as part of a building’s
central
fi
re alarm system. By law all workplaces must have a smoke detection system.
Household smoke detectors, or smoke alarms, issue an audible and/or visual alarm locally from the detector
itself. They can be battery-powered single units or several interlinked hardwired (mains-powered) devices
backed up by batteries. The latter must be installed in all new buildings and after major refurbishments.
Fire dampers begin operation when room temperatures rise to around 165 degrees Fahrenheit, at which point
the damper’s fusible link will melt, causing its door to close. What that does is prevent the spread of
fi
re,
helping to keep damage to a minimum. It’s important for property owners to note rooms that are habitually
heated to 165 degrees or hotter will require
fi
re dampers featuring fusible links that have higher melting points.
Fire Dampers
 


	21. Fire Doors
Fire doors  are specialist doors which have been tested against the elements and purpose-built to withstand
roaring
fi
res for as long as possible. They enable buildings to compartmentalise and delay the spread of
fi
re
from one area to another, and form a crucial part of a passive
fi
re protection strategy.
Certi
fi
ed
fi
re doors will be given a
fi
re-resistance rating, which details the length of time the doorset and its
materials will be able to withstand smoke and
fi
re – either 30 or 60 minutes, depending on the rating. They are
fi
tted with intumescent strips (or seals) which expand to
fi
ll the gap between the door and the frame.
Fire doors have a few vital safety features and really can be the di
ff
erence between life and death. Two of the
most important functions
fi
re doors have are:
• When closed, they form a barrier to stop the spread of
fi
re
• When opened, they provide a means of escape
 


	22. Water Curtains
To protect  the other targets from
fi
res, water shields called water curtains were designed and used as safety
devices against the
fi
res, in various con
fi
gurations. These devices use water spray made up of very
fi
ne
particles of water dispersed in air, form a shield limiting the propagation of the
fl
ames radiation.
The e
ffi
ciency of such device lies
fi
rst in the absorption of
fi
re radiation by the wet air (CO, CO 2 and H 2 O)
and then in the absorption and the scattering of radiation by water droplets.
We assume that the curtain will be located in front of the target to be protected, but su
ffi
ciently far from
fi
re to
avoid any interaction with the
fl
ames.
 


	23. Thank You
Sem VII
  




Download Now

AboutSupportTermsPrivacyCopyrightCookie PreferencesDo not sell or share my personal informationEverand
EnglishCurrent LanguageEnglish
Español
Portugues
Français
Deutsche




© 2024 SlideShare from Scribd 





