Introduction to the relationship of Fire Damper and Smoke Control Damper
devices with other means of firestopping compartmentation and the fire
penetration seal requirements relevant to the damper
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Compartmentation the Spread of Fire and Smoke

Fire Compartmentation is the sub-division of a building into smaller
sections or units in order to withstand and limit damage/growth from
a fire situation by preventing the spread of smoke and fire, with the
use of fire resisting construction.

 “Active Fire Protection” takes
action in order to put out a fire.

 “Passive Fire Protection” will help
prevent a fire from spreading or
resist the initial ignition.

(BSEFSD —
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Compartmentation the Spread of Fire and Smoke

The purpose of compartmentation is twofold. First, it helps contain a fire in its initial location, preventing it from
spreading to other areas of the building. This buys time for occupants to evacuate the affected area and for the fire
service to respond. Second it limits the amount of smoke and toxic gases that can spread throughout the building,
reducing the risk of injury or death to occupants.

In a properly compartmentalized building, each compartment is designed to withstand the effects of fire for a
specified period. The exact time period will depend on the building's use and occupancy and is typically set out in
local building codes and regulations. For example, a hospital may require a higher level of fire resistance than an office
building, given the vulnerability of its occupants.

Sealing penetrations inside compartments is a crucial aspect of compartmentation in fire protection. Penetrations,
such as cables, pipes, and ducts, can create pathways for fire and smoke to spread between compartments,
defeating the purpose of compartmentation. Therefore, it is essential to seal penetrations with appropriate fire-
resistant materials to maintain the integrity of the fire-resistant barriers. B

Fire door
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Compartmentation the Spread of Fire and Smoke

Correct penetration sealing is especially important in buildings with complex HVAC systems or extensive cabling,
where the number of penetrations can be significant. These types of buildings require more advanced sealing
techniques, such as firestop collars, fire ablative batts, and intumescent sealants, to ensure that penetrations do not
compromise compartmentation.

The consequences of inadequate penetration sealing can be severe, including rapid fire spread, smoke damage, and
even the loss of life. Building owners and managers must recognise the importance of proper penetration sealing and
ensure that it is performed by trained professionals who are knowledgeable about the latest fire protection
techniques and materials.

b




Note: Fire Escapes

How does passive fire
protection work?
Passive fire protection
works by:

*Using fire-resistant
walls and floors to
limit the spread of fire,
heat, and smoke by
containing itin a
single compartment in
its area of origin
*Protecting escape
routes and providing
vital escape time for
occupants

*Protecting a
building'’s critical
structural members
*Protecting a
building’'s assets

Figure 5 — First Floor compartmentation

(BSEFSD — K1/11/12/13/16/21/22)

Compartmentation the spread of fire and smoke these walls are more resistant
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INTRODUCING: * Video

Passive Fire Protection and e https://www.youtube.com/watch?v=NMk4L9NmM1JA&list
Firestop Compartmentation =PLyst3wvNTOPaHvxafDOJInBuaXymgH 74&index=1

FIRESTOP COMPARTMENTATION

From hidden hazards to legal requirements



Compartmentation



Fire Strategy & Fire Safety Plan

What is a fire strategy?

A fire strategy is a technical document that sets the basis for fire safety control
measures from the design of a building. S8

It is not a fire safety plan, or an evacuation plan/procedure. SR

Measures include compartmentation, the use of fire-resistant materials, cavity barriers, fire doors and so on.
These measures not only strive to slow the spread of smoke and fire, but also to protect escape routes.

What is a fire safety plan?

A fire safety management plan details your arrangements to implement, oo B -
control, monitor and review fire safety standards and to ensure those standards Fire Strategy Reports
are maintained.

(BSEFSD —K1/11/12/13/16/21/22)




* The fire safety of many modern buildings is now
engineered via a fire safety strategy that encompasses
active fire protection, passive fire protection, fire safety
management and other measures. In such buildings, the

FI re SafEty P | a n active and passive fire protection measures work

holistically (looking at all aspects) to provide a fire safe
environment.
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Who is legally responsible for fire safety?

Everyone is responsible for fire safety in the workplace. An employee, supervisor, or manager
must ensure that all employees are aware of the fire evacuation procedures and know how to
use them. The employer is also responsible for making sure that proper steps are taken when it
comes to fire safety in the workplace.

GOV.UK &
Fire safety in the workplace —

Fire safety and evacuation plans

Your plan must show how you have:

*a clear passageway to all escape routes

eclearly marked escape routes that are as short and direct as possible
*enough exits and routes for all people to escape

*emergency doors that open easily

*emergency lighting where needed

*training for all employees to know and use the escape routes

*a safe meeting point for staff

(BSEFSD — K1/11/12/13/16/21/22)


https://www.gov.uk/

Introduction to Fire Protection and Passive Fire
Protection (PFP)

* Fire resistance may be enhanced by the use of added materials or components that are known by
the collective term passive fire protection (PFP).

* These are called passive because they do not need any special energisation or command signal to
operate, (although some systems such as dampers and certain types of doors may be designed to

operate from such methods).

* PFP is vital to the performance of a building or structure in the event of a fire. PFP is built into the
structure to provide stability and into walls and floors to separate the building into areas of
manageable risk. These areas are designed to restrict the growth and spread of fire allowing the
occupants to escape or the firefighters to do their job. Such protection is either provided by the
materials from which the building is constructed, or is added to the building to enhance its fire
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Introduction to Fire Protection and Passive Fire
Protection (PFP)

Most passive fire protection products are ‘fire resisting’. Fire resistance is the ability of
elements of construction such as beams/columns, walls, floors and doors etc. to ‘resist
fire’ for certain periods of time. A component with a fire resisting function can resist fire
in one or more of three ways.

It must resist structural collapse and/or
it must resist the passage of smoke and hot gasses (integrity) and/or

it must resist heat conduction (insulation).
A structural floor in a multi-storey building will require all three. A non-loadbearing

compartment wall will have to provide insulation and mtegrlty A steel beam or column
will only have to provide structural stability. | | ‘




Built-in Fire Protection and Passive Fire Protection

* Many construction materials have
some natural resistance to fire and as
such already have built-in fire

Fire door protection.

keep shut




Passive Fire Protection Includes

Fire protection to the structural frame of the building .

Fire-resisting doors and fire door furniture

Fire shutters R

Compartment walls, ceilings and floors
Fire-resisting walls and partitions
Suspended ceilings

Fire-resisting glazing

Fire doors and hardware .

Industrial fire shutters
Cementitious coatings.
Cementitious coatings.

Intumescent coatings.

(BSEFSD — K1/8/9/10/12/21/22)

Fire-fighting shafts and stairwells

Fire-resisting dampers (mechanical or intumescent)
used in horizontal or vertical air distribution ducts
Fire-resisting ductwork

Fire-resisting service ducts and shafts
Linear gap seals

Penetration seals for pipes, cables and other services

Cavity barriers
Fire-resisting air transfer grilles (mechanical or
intumescent)

The building envelope, e.g. fire-resisting external
walls, curtain walls etc.
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Examples of PFP




Walls & Floors - Head of wall

Walls & Floors - Wall/floor joint

If movement is expected,

o

T

an appropriate system that e ::_:;._‘ |
can accommodate movement S

should be used. -~
- > If movement is expected,

an appropriate system that
can accommodate movement

&8 > - should be used.

Ensure there are no gaps SN
eg. in profiled decks. '

Facade movement must be
accommodated by a flexible
seal that must be adhered or
mechanically fixed to the slab
according to the manufacturer’s

If services penetrate the head guidelines.

of the wall joint they need to
be sealed with an appropriate
fire-stopping material or
product.




Walls & Floors - Access flooring

Ensure that adequate fire
barriers are in place beneath
compartment walls and fire
doors and at 20m maximum
centres for cavity barriers

are adequately supported
and in line with fire rated
partitions where applicable
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Ensure that stone wool barriers

It is strongly advised that floor
openings for service shafts
should be sealed with

a loadbearing fire seal.

Plastic pipes must have pipe
collars fitted to the underside
of the floor or incorporated
into the seal if shown by test.

Any plastic/rubber in the fire-
’ stop must not degrade the
plastic pipe by plasticiser

The fire-stop should allow the
pipe to move in the penetration
to allow for expansion

and contraction whilst
maintaining a smoke seal
during its normal service life.

Insulated pipes may be sealed
with a pressure exerting
intumescent product or
intumescent sleeve to cope with
shrinking insulation, or sleeved
with fire-rated insulation.

HVAC dampers should be
mechanically fixed to an
expansion frame back to the
structure. Always check with
the fire damper manufacturer’s
fire tested/approved installation
methods.



Cable trunking

The inside of any trunking
must be fire-stopped at the
location where the penetration
passes through the barrier.

A short length of trunking lid,
protruding a short distance
each side of the seal, should
be secured in position in line
with the separating element,
prior to installation of the
penetration sealing system.

The periphery of the trunking
should be fire-stopped
appropriately.

Any fire seal has to have been
tested for the range of cable
types on site (e.g. armoured,
computer etc.) and the range
of diameters used.

If further cables are to be added
in the future, then any fire
stopping may be removable

or modifiable.



Service supports - Fire curtains & cavity barriers

Ensure that curtains are anchored
to the soffit and according to
manufacturer’s instructions. Cavity
barriers are generally not secured
at their lower edge.

Ensure that curtains are correctly
wired/stitched or stapled
together depending on the
type of curtain used.

Ensure that service penetrations
are sleeved and that sleeves are
wire stitched / stapled / glued
to the curtain according to
manufacturer’s instructions.

Ensure that cable trays are packed
with recommended fire stop
material when they are sleeved

If penetrating services pass
through the fire curtain, ensure
that there is adequate fire test
evidence to demonstrate that
this is acceptable.




Electrical sockets

When electrical outlets
(back-boxes) are fitted into
partition stud walls they must
be fire-stopped to prevent fire
penetration through the
plasterboard and into the
cavity using an intumescent
based pad.

T T T T T T T T T

Gaps between frame and wall
must be fire-stopped to the
same rating as the door or as
per BS 8214 using a suitable
fire-stopping product.



What is a mineral wool insulation slab?

Mineral wool insulation slab is a type of insulation material made from natural or synthetic fibres derived from rocks,
slag, or glass. Mineral wool insulation slab is also known as rock wool, stone wool, or slag wool insulation. Mineral wool
insulation slab is produced by melting the raw materials at very high temperatures and spinning them into fine fibres.
The fibres are then bonded together with a binder and formed into slabs of various sizes and densities.

Mineral wool insulation slab has a number of properties that make it suitable for various applications. Some of these
properties are:

*Thermal performance: Mineral wool insulation slab has a high R-value per inch, which means it can effectively reduce
heat transfer and improve energy efficiency. Mineral wool insulation slab can also withstand extreme temperatures
without losing its insulating qualities.

*Acoustic performance: Mineral wool insulation slab has excellent sound absorption capabilities, which means
it can reduce noise transmission and improve acoustic comfort. Mineral wool insulation slab can also help to
control reverberation and echo in large spaces.

*Moisture performance: Mineral wool insulation slab is water repellent and does not absorb moisture. This
means it can resist mold, mildew, rot, and corrosion. Mineral wool insulation slab also allows vapor to pass
through, which helps to prevent condensation and moisture-related problems.

*Durability: Mineral wool insulation slab is dimensionally stable and does not expand or contract due to
temperature changes. This means it can maintain its shape and performance over time. Mineral wool insulation
slab is also resistant to pests, rodents, insects, and chemicals.


https://www.buyinsulationonline.co.uk/category/shop-by-material/mineral-wool

Is Mineral wool insulation slab fire-rated?

One of the most remarkable properties of mineral wool insulation slab is its fire resistance. Mineral wool insulation slab
is non-combustible, which means it will not ignite or burn when exposed to fire or extreme heat. Mineral wool
insulation slab typically has a melting point of over 2000°F (1093°C), which is much higher than most other insulation
materials. This means it can withstand prolonged exposure to fire without losing its integrity or producing toxic fumes.

Mineral wool insulation slab is also an effective fire barrier that can prevent or slow down the spread of fire and smoke
in a building. Mineral wool insulation slabs can be used in various fire-rated assemblies, such as walls, floors, ceilings,
roofs, doors, and partitions. Mineral wool insulation slab can also be used as a firestop material for perimeter fire
containment systems, floor and wall penetrations, construction joints, and other fire stopping applications.

EZBR0ECO



https://www.buyinsulationonline.co.uk/category/shop-by-material/mineral-wool

What is fire batt?

Fire batt is an ablative-coated board used as a firestop material to reinstate the fire rating of wall and
floor constructions where they have been penetrated by services. The board is made from mineral wool,
also known as rock wool or stone wool, which is coated on both sides with ablative coating, creating the
firestopping product: fire batt.

A fire batt is a mineral fibre board, coated in a fire resistant,

ablative coating. In the event of a fire, the coating forms a char, SO mm
stopping the board underneath from catching fire and

spreading the fire further throughout the building.



What is ablative coating?

Ablative coating is a water-based acrylic coating which can be either applied with a brush or through a
spray application.

It has elastomeric and, similar to mineral wool, exceptional fire-resistant properties. At regular
temperatures, it continues to remain flexible in order to enable thermal and mechanical movement of
the services. And in the event of a fire, helps to resist the spread of flames as well as forming a char. This

contributes to providing a smoke seal and serves as an insulated barrier ultimately, to protect adjacent
components.

Ablative coating is applied to both sides of the mineral wool to further enhance its fire-resistant
properties. However, it can be required in some other firestopping applications to coat back individual
services, as part of a tested system, where they have been seen to penetrate the compartment line.

It is easy to mistake ablative coating and intumescent paint as the same product when, in fact, these are
completely different. Intumescent is a substance that swells as a result of heat exposure; therefore,
intumescent paints are typically referred to as ‘reactive paints’.
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While both ablative coating and intumescent paint are used for fire protection, the main difference is
that the paint will intumesce when it is subjected to high temperatures of over 120°C. This means that,
essentially, it could swell up to 50 times thicker than the original paint thickness and form a char.
Intumescent paint comes in three different types: for steel, timber, and plaster.

How does fire batt work?

Fire batt is an important part of fire safety and structural fire protection. The properties from both the
mineral wool board and the ablative coating stop the fire from further spreading throughout a building,
ensuring the compartmentation is never broken.

As a product of passive fire protection, fire batt is essentially a fire-resistant board that is used to seal the
space around services. Services such as plastic pipes and insulated non-combustible pipes are further
sealed with the addition of other firestopping products within the system. Single or double batt may be
required depending on several factors and it can also be installed as a pattress fit (or face fit) too.




What is the difference between a fire wrap and a fire collar?

Fire collars consist of a metal shell (typically stainless steel)
containing the graphite based intumescent material. They
require mechanical fixings to be secured to the structure. In
pipe wraps, the intumescent material is contained within a
polythene cover and typically put in place using a self-adhesive
tape

Fire collars are designed to maintain the integrity and the fire resistance
level of a building element where building service penetrations pass
through. They stop heat, smoke, fire and gas moving between
compartments of a building.

They can be made of stainless steel, mild steel or PVC/plastic (depending
on application) and contain an inner lining of intumescent material that
expands when exposed to heat.

fire resistant collars crush plastic pipes during exposure to fire.

In the event of a fire, the plastic pipe will start to melt. In the case of uPVC pipes, this occurs at a
temperature of approximately 70°C. Once the pipe starts to deform, the intumescent material in the Promat
fire collar expands, closing off the plastic pipe.

This intumescent material forms an insulating barrier that reduces heat transfer between compartments
and closes off any gaps to stop the spread of smoke, fire and gas.



https://www.progressivematerials.com.au/product-category/passive-fire-protection/fire-collars/
https://www.progressivematerials.com.au/product-category/passive-fire-protection/fire-collars/

What are intumescent pipe wraps?

Intumescent pipe wraps prevent the spread of fire through plastic pipes where they penetrate
fire compartment floors and walls.

How do intumescent pipe wraps work?
Intumescent pipe wraps consist of high-performance intumescent, made from synthetic
polymers and resin binders, for example, silicone or epoxy.

When it comes to service penetration sealing, intumescent maintains the compartmentation of
a building by contributing to containing the fire to its area of origin for as long as possible.

In response to heat exposure, the intumescent expands, increasing in volume and decreasing
in density. When the temperature approaches approximately 200°C, it forms a hard char that
plugs the larger openings left behind by the melted services. This hard char prevents the
smoke and fire from entering the next compartment.

Unlike other closure devices such as fire collars and fire sleeves, intumescent pipe wraps do not
have a metal shell enclosing the intumescent. Therefore, they must be installed into a solid
enough construction, for example, in concrete floors, or fire batt with the relevant specification.
The supporting construction works the same way as the metal shell by preventing the
intumescent material from expanding outwards and containing the pressure in the space left
behind by the melting services.



https://quelfire.co.uk/glossary/fire-compartmentation/
https://quelfire.co.uk/glossary/fire-compartmentation/
https://quelfire.co.uk/firestopping/fire-collars/
https://quelfire.co.uk/firestopping/fire-sleeves/

Plastic pipes

Wall penetrations must have

a closing device such as a high
pressure exerting intumescent
sealant, pipe wrap or pipe
collar.

Any plastic or rubber in the
fire-stop must not degrade
the plastic pipe by
plasticiser migration.

The fire-stop should allow
the pipe to move in the
penetration to allow for
expansion and contraction
whilst maintaining a smoke
seal during its normal
service life.

Soil pipes must have a closing
device installed; if it is a collar,
it must be mechanically fixed
to the soffit unless the
manufacturer’s test data
supports another fixing
method. Alternative products
may be used provided they
have been tested.

All collars must be mechanically
fixed firmly against the
compartment element face,
unless the manufacturer’s test
data supports another fixing
method.

All collars must be secured

to the element with fire-rated
anchors (no wood screws and
plugs nor zinc-based anchors)
using all fixing brackets.

Pipe wraps must be backfilled
with mortar compound to the
recommended depth.

Pipe wraps and collars must be
suitable for pipe material (PVC,
PE, PP, ABP etc).

Where pipe wraps are claimed
to be capable of sealing pipes
without backfilling, appropriate
test evidence must be supplied.



Fire Protection Compounds

What is Firestop compound?
Fire protection compound, otherwise known as firestop mortar,
is @ non-combustible compound. It is manufactured from

lightweight, fire-resisting aggregates in organic binders and
high-quality gypsum cements.

Vil e *

Sealants & Coatings



Different types of
Fire Protection

Fire Resistant Glazing

This is a process to make glass
panels more resistant to flames,
smoke and heat. There are
different types of techniques that
can be combined, each providing a
different level of protection.




Active Fire Protection

* Active fire protection is the fire protection which requires
special energisation or a command signal to operate. It
includes:

* Detection systems
* Alarm systems
* Sprinkler systems

* Other fire suppression systems Smoke control systems

* Active systems all need to be actuated by a signal. Detectors
will operate from heat, smoke, carbon monoxide (CO), carbon
dioxide (CO2 ) etc. A signal from a detector will be needed to
operate any of the systems listed above. Alternatively, or in
addition, these systems will usually be operable by manual
triggering, e.g. from a control room or fire alarm call point.



(BSEFSD — K1/8/9/10/12/21/22)
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Question Paper
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