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Conduction Radiation
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: o The fourth floor : Heat in well-ventilated 47| ‘Firefighters were /
SR The ¢ we e oreos would have been A8 ccadubiicdiiead
==~ The majority of floors in Grenfell Tower - : 1| 'woy vio the.controlf

" have six flats. Four with two bedrooms ‘==~ - 4 y over1,000C

stairway, all the way
10 the 20th floor 7

5

The fire is believed 10 have
= =05 .| been caused by afaulty
. 5| fridge. The fire quickly ¢
< $predd thiough the 55 -7~
~ = 2| kitchien window % ‘

5 1o the cladding

Passive Fire Safety Engineers/ ASFP
CPA- Construction Products Association
| - CPPI- Code for Construction Product
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The fully charged hose ready

A team of firemen in a bridgehead A firefigh’tﬁingv h'OS,é' I"'0||'§I-”~'l;’th_ve 900mm , |
taken up the stair to fire i

location (internal at Grenfell) wide stair ready to becharged '




Stairwell protection teams in high-rise fires

Leaving the stairs unprotected and failing to search the stairs early on will inevitably lead to failure and life loss

N EEL
Protection ‘We were about to
Teams enter the apartment

R.I.C.E

with a hose-line on

the fourteenth floor
A Collection of Papers 2020 by when the windows
Paul Grimwood PhD, FIFireE falled and the wind
Kent Fire and Rescue Service blewin fOfCing the
- ’
R D firedirectly at us and

| into the stair behind
| us. The BA Entry
- Controlboard a floor

5
X
-

&
Kent FRS 150mm Rising 3?*‘ below us in the stair
Mains in New Single Stair melted to a blob.
Residential Buildings There were injuries
... There were burns

.... The stair doorwas |~

Kent Fire and Rescue Service have still open on the hose

hydraulically calculated and flow

tested the new 150mm twin outlet ' and heavy smoke
rising fire mains. These have .
demonstrated a single 750 L/min jet was headin )

or two jets of 650 L/min each at 50 upwards’.

metres high are achievable using
51mm hose.

Author’s experience
London 1990



Understanding actual fire fighting activities whilst designing
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/ A German fire chief
once said that the
most important

room in a fire , ? :
building is the *- Diagram 52 Components of a firefighting shaft

stairwell! He is right. [ ESSSE
Stairwell protection ¥ a. Any buikding b. Shafts serving flats

is a critical strategy & m
: in a successful , Fire maln outiet | Fire main outlet |
firefighting N -
eration, in an ol S g '
occupied building Firefigntinglobby S N
involved in fire. . - - N —o A
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Roles of ‘Stairway
Protection Teams’

Patrol stairwells continuously from
top-to-bottom to ensure that egress
routes are safe and free of
obstructions; monitor gas levels

Search floors, stairwells, hallways,
and lifts for building occupants who
may be trapped or are entering an
untenable environment

Report information about conditions
at each floor to the incident
commander.

Ensure the stairs are clear of smoke
Deploy to FSG calls where required
Manage occupant evacuation where

required

25X - R e - ) it s L ROy Sal : i

Especially where a second staircase is not

fans suitably deployed with vent to
atmosphere openings at

% 7 7.

<—. Stairwell Protection Team 2

_ Stairwell Protection Team 3
<— Fire Floor

Bridgehead

m | External Obsefver m
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Architects should make it their highest priority to design the pressurization system with its intake at
the lowest possible level, ideally at ground or basement low level input.
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Pressurization
fan set

Bection Eavtpste Buidng Harars lovtsies Posrce Partosrshay

2| Chimneys [ atria with vents at top and bottom
Figure 3 - Simplified diagram with pressurization fan located : (Image from Sun, Wind, and Light, by 6.2, Brown and Mark
at ground or basement level g DeKay, published by Wiley)
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Housing Block
is effectively
a Care Home!

= Behind the NHS Logo. =

P IRETR——

No such thing as “general
needs” housing

Stay-Put initially bu
ambulant can they proceed
to the protected lobby?
Communication is required?
How many in lobby?

Is it a safe place?
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EXISTING HRRBS IN OCCUPATION
Typical Single Staircase & related Legislation

Central Core Block (e.g. Grenfell Tower)

A Current Core (eg Grenfell Tower)

Lobby Access to Dwellings
——EJ\ .t eseeg, oo .o _-_Rom
Rubbish
\store
L= | s




EXISTING HRRBS IN OCCUPATION
Typical Single Staircase & related Legislation

Linear Slab Block (e.g. Lakanal House)

B Proposed Core (eg Grenfell Tower)
Enhanced Protected FF Lobby Access Dwellings

Fe.

Fire Fighting Lobbies:

Option A preferred

Refuge secured.

Option B less ideal e —
as the refuge I1s ] = [
compromised by an

open door.

Hose Fire
Proposed Improvements to Grenfell Tower Type




A T

PROPOSED / FUTURE BUILDINGS
Core 'B’

Alternative 2 Stair Location A or B with alternative Routes available

Additional Layers of Safety

Full fire fighting shafts and
refuges
B | 2nd FF fift (if multiple - disbled P

2nd staircase added.
Altemative escape route

D | Sprinklers requiredat 18m/11m

GRENFELL
67m

E | Stay put policy only until fails

Delayed total evacuation
system

Intercom to all flats, refuges
and lifts

Natural smoke ventilation to
2nd stair

J | Fire control room essential

100% proven compartmentation
and documentation required
Fire management /

BSM Manager

All ACMs etc removed from
exterior

N | Travel distances acceptable

NORMATIVE TOWER DESIGN

Proposed Wet Riser
at 30m not 50m

o o o oo < [

0 | Min. 1200mm staircase




Policy D5 Inclusive design

A Boroughs, in preparing their Development Plans, should support the creation
of inclusive neighbourhoods by embedding inclusive design

be able to be entered, used and exited safely, easily and with
dignity for all

B) be designed to incorporate safe and dignified emergency
evacuation for all building users. In all developments where lifts
are installed, as a minimum at least one lift per core (or more
subject to capacity assessments) should be a suitably sized fire
evacuation lift suitable to be used to evacuate people who

require level access from the building.

Design and Access Statements, submitted as part of development
als, should include an inclusive design statement.

A AN

E ‘ All agreed by the Secretary of State
SHe s S : § 7% ; 29 January 2021
il & ‘ What about the ADBs?

The London Plan

Publication London Plan
December 2020

The Spatial Development Strategy
for Greater London

The proposed ADB alterations
suggest above 18m? 7 Storeys?




D o Tl vl
Iy = .:

S foE oS LE LSS E s gELE gy

il 1 Uiz !
2 L
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Applications & AWR’s?
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Firestopping Overview

3 / ; \v‘ P F Kﬁ
A »
Spatial —_—

Passive Fire Knowledge Group

RIBA Stage 2 & Gateway 1

RIBA Stage 5 & Gateway 2-3
© Construction & recording

D Denates 60-minute fire resistance

D Denotes 90-minute fire resistance

D Denotes 120-minute fire resistance

Example fire strategy drawing showing compartmentation layout

RIBA Academy
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EVACUATION STRATEGY AND THE ROLE OF
SMOKE CONTROL

Delayed Evacuation PrlnC|pIes

* Where a fire occurs in a flat the occupants of that dwelling evacuate, but occupants of all other
dwellings can safely remain in their dwellings unless directed to leave by the Fire and Rescue SerV|ce
or, they are affected by heat or smoke ofr, uItlmater feeI unsafe to remain in their |nd|V|duaI flat

* Adelayed evacuation strategy is highly reI|ant on smoke control within the commomescape routes to

~maintain tenab|||ty limits within acceptable parameters for an extended period : o

A5

. Evacuation Phases
The design of purpose- bunt flats supports the three phases of the evacuatlon of reS|dents |n the event of
fire: 5 ; ' ' '
| These |nclude A | |

®* Phasel: The evacuatlon of the dwelllng ’

® Phase 2: Horlzontal escape from the dwelllng toa pIace of relatlve safety _ |

* Phase 3: Vertical escape from a pIace of relatlve safety to a place of ulvtl.rnate sa,fe"fcy' ?3"; ;
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Department of the Environment and

BRITISH STANDARD CODE OF PRACTICE
CP 3 : Chapter IV : Part |

CODE OF BASIC DATA FOR THE DESIGN The Bullding Regulations 1991

@ HM Government

The Buiding Regulations 2010

Fire safety

PRECAUTIONS AGAINST FIRE

Part |, Flats and maisonettes
(in blocks over two storeys)

APPROVED DOCUMENT

Internal fire spread (linings)
| fire spread (structure)

Access and facilities for t

THE COUNCIL FOR CODES OF PRACTICE
BRITISH STANDARDS INSTITUTION
2 Park Street, London WIA 28S

APPROVED DOCUMENT

VOLUME 2 - BUILDINGS OTHER
THAN DWELLINGHOUSES

ternal fire | (linings)

Came into effect April 2007

 BS 9991: Fire safetyl

For use in England”




e door protection _

* Smokecontainment -
ir e oke Spersal* ‘ '

_Permanent ventilation
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e,

para 2.18a and 2.23 .

openable vent {for fire service use)
automatic opening vent (1.5m? minimum free area)
dwelling
self closing FD30s fire door
fd* self closing FD20s fire door

———— e e S e ———

a. CORRIDOR ACCESS b. TOWER BLOCK c. TOWER BLOCK
DWELLINGS STAIR BY EXTERNAL WALL INTERNAL STAIR




b. LOBBY ACCESS DWELLINGS
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(whichever

Minimum free areadv=axborbxc

freearea=axdor(0S5xaxc)+aread,

Mini

4,

free area = (2 xaread,) +area

Mini

whichever is the smaller

d) Side-hung window

OA.OA,

=A10A,0A.

Free area for louvered vent

Mlﬂbc

inclusion in calculats

Shortest distance from opening element of vent to fixed structure

d  Free areafor
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i Purpose -built Flats Gwde 2011 te date

¥ Do fire safety measures Adequate fire
. FrameW‘ork'for'ca rrying out.a fire risk in the building meet protection
: current standards?

M M

¥

gy Have the fire safety YES | Identify shortcomings
; of f|re safety found |n a particular block | measures, required at  |——3] from that standard
= : S : the time of construction,
' e ; . 7 ; ot been compromised
:;-.-{_73;:, i S REr e Y ‘ ¥ e (eg by alterations)?

+ @ YES

Identify shortcomings < Have these standards |
in relation to current been relaxed?

standards i @
¥

YES | Rectify short comings |

assessment to compare the standard

.
T

Un.

Do departures from
current standards
create significant risk?

(Fire risk assessment
¥ YES Are there still ﬂ
shortcomings from

Upgrade fire safety
measures in the building

Prioritise requirements @

current standards?
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PRACTICAL CHALLENGES: SMOKE SYSTEMS |
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Agenda

Smoke ventilation key concepts

Realities of concept into workable solutions

Translating to real building layouts
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> Smoke ventilation key concepts

Realities of concept into workable solutions

Translating to real building layouts
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Smoke ventilation key concepts
- Intent / Basis of Design

1 Natural System 2 IMSVS (Mechanical Smoke Ventilation 3 PDS (Pressure Differential System)

System)

Aims to relieve smoke Aims create protected spaces

Keep the stair tenable (by Aims to remove smoke. which are free of smoke (via passive

encouraging stairwell to purge). Keep stairs relatively smoke free (by or active relief).
pulling airflow from the stairwell).

—

Natural air/ Lift vents may or Natural Mechanical Machanica
smoke outlet  may not be included ventilatio Exhaust Mechanical Supply (as required) Relief
. T | " Ofk Area with ::‘:;:"ical D Relief controlled
= N[ I/, Smoke I:I D exhaust is or designed to
-B- B El - depressurised I:l limit under
pressure
[][] > - B
1 | - L[] & %
= | = - < =
B D D w g I:I D 5:-_- Protected ——— D D pet
%. . % E ? A G - — — § spaces (stair, o D D _1:,?,
=] b= = = o through stair ) w a < lobby, lift) — - : =
— — - E E o &+ o b " B - E
== wo s by under E = S o are = kS £ S o
_&. pressure - % mechanically _T_ - = & E
I E- g pressurised |:| |:| v
I

I
.-
1]
I

Ground floor can be
el - considered with
open or closed door

F

Code compliance does not excuse poor design. EN12101-6:2022 & EN12101-13:2022 are not
harmonised but BS versions are in use.

Bollding & ndusry >
NOVENCO/'_@@ Smoke Ventilation — Intent to Design 35



Smoke ventilation key concepts
- System Function

1 Natural System

* Exhaust shaft acts to relieve
overpressure from the fire.

* Smoke inadvertently encouraged to
move towards the escape route.

Exhaust shaft allows relief of
+ve fire pressure / buoyant

FF Lobby
Low level door/

vent open.

FF Lift

Notes for all systems:

- Full air routes (inlet through to outlets) and so build quality is a key feature of all smoke control systems,

2 MSVS

* Mechanical exhaust nominally
depressurises lobbies or corridors.

* Smoke usually pulled towards the
escape route.

* Design of supply is key — mechanical
preferred for lobby supply.

-ve mech.
Exhaust (~-
20 Paor
lower across
door)

Pressure nominally FF Lift
measured across

door(s)

3 PDS

e Supply pressurises protected
spaces.

* Exhaust shaft acts as relief only —
aim is to reduce smoke movement.

Independent zone control
of pressure and relief
allows for all building
configurations

~-5-5 Pa
primarily for
relief of +ve
pressurisatio
n

Protected

FF Lobby
Protecte

- Natural Systems and MSVSs rely on the stair being ~0 Pa or more, but environmental conditions can impede this.

NOVENCO

Smoke Ventilation — Intent to Design



Smoke ventilation key concepts

- Conceptual office building <30m in total height

1 Natural System

* Sizing based on code and associated
research.

1.5m? free area smoke
control shaft, with 1m?
free arga smoke control

1m? free area
HoS AOV. Stair Door

FF Lift

FF Lobby

4

Ground level door(s) or
vent to be
automatically opened.

Notes:

2 MSVS

* Sizing based partly on code but requires
CFD — noting that CFD only answers a
question and can’t design the system.

Nominally 0.8-1m? free area smoke control shaft/
duct (0.6m? minimum), with 0.6m min
width/depth. ~0.6-1m? free arga smoke control
damper.

FF Lift

0.6m? free area
HoS AOV and
low level inlet.

3 PDS

 Sizing based on code, associated
research and analysis.

Nominally 0.5-0.6m? free area smoke control
shaft/ duct, with 0.5m min width/depth. ~0.6m?
free area smoke control damper.

Protected
FF Stair

Protected

Protecte FF Lobby

dFF Li
=

!

Supply entry point
~1m? free area
(single HoS or low
level or mid point
only).

Single supply entry point
at high or low level.

- Shafts/ duct where air is mechanical (fan) driven should aim to limit flow rates to 8-10m/s, in natural shafts this is limited to 2-3m/s.

- Dampers/ inlets should be sized to prevent excess flow around persons/ equipment i.e. <5m/s stair/ lobby supply, <3m/s lift supply and <5-8m/s exhaust.

NOVENCO

Smoke Ventilation — Intent to Design
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Smoke ventilation key concepts

> Realities of concept into workable solutions

Translating to real building layouts

S
NOVENCO:?

Smoke Ventilation — Intent to Design
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Realities of concept into workable solutions

* Building Geometry

« Stair design (particularly for Natural systems and
MSVSs, but also single inlet PDSs)

Stairwell eye Porous
0.2m -0.4m balustrade ~50%
azida

S Consider door swing V’s intent

N\ and system control — door swing
51 in direction of egress and against
system flow require pressure
AQV differential control mechanism.
L.

N —

Low resistance

vents
For a ~10 storey building equivalent stairwell free areas should

be ~2.4m? or higher, including the stair width, eye width,
balustrade density and floor to floor heights (~2.8-3.5m).

~corpney -
NOVENCO'@ Smoke Ventilation — Intent to Design

* Building Effects
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Realities of concept into workable solutions

* Building Geometry

« Stair design (particularly for Natural systems and
MSVSs, but also single inlet PDSs)

=
\ Equivalent free
¢ ] _ areas ~2.4m? or
AO higher.
_J

* Lobby design and smoke control damper install

_T_op_of damggr_gggr_\i_ng <1 Omrp from ceilin

4

Damper free E As a minimum the top of

area mid point H it damper opening should

above door for align with door openings

ventilation AMGCHNESHERHE -
l i

Damper free area
mid point above
@ | door mid point for H
any ventilation

based system.

Stair/ lobby door
where smoke

flow is to be
limited or
prevented.
~crrne, -
NOVENCO/'Q_@ Smoke Ventilation — Intent to Design

* Building Effects
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Realities of concept into workable solutions

* Building Geometry

« Stair design (particularly for Natural systems and
MSVSs, but also single inlet PDSs)

=
\ Equivalent free
¢ ] _ areas ~2.4m? or
AO higher.
_J

* Lobby design and smoke control damper install

Qi et Active area of the dampers
] should be in the smoke layer
for ventilation based
systems.

* Smoke shaft v’s duct
* Concrete & Blockwork are accepted.

* BSEN 1366-8:2004 smoke extraction ducts are the
compliant solution (nominally steel or reinforced

gypsum.)

e —
NOVENCO@ Smoke Ventilation — Intent to Design

* Building Effects
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Realities of concept into workable solutions

* Building Geometry

« Stair design (particularly for Natural systems and
MSVSs, but also single inlet PDSs)

=
\ Equivalent free
¢ ] _ areas ~2.4m? or
AO higher.
_J

* Lobby design and smoke control damper install

A A
m i

Active area of the dampers
should be in the smoke layer
for ventilation based
systems.

* Smoke shaft v’s duct

* Concrete & Blockwork are accepted.

* BSEN 1366-8:2004 smoke extraction ducts are the
compliant solution (nominally steel or reinforced

gypsum.)

~crrne, -
NOVENCO@ Smoke Ventilation — Intent to Design

Height
of
Building

* Building Effects

* Thermal conditions (Stack effect)

Stack effect is driven by Building Height and Interior-Exterior Temperature Difference
Theoretical Stack Effect Distributions through:

A Sealed Building / with  Building with Large Building with Large
Distributed Openings Opening to the Opening to Ground
Roof

A Ar A

/

> > / >

: >, < >, < >,

A

Pressure Differential (Interior-Exterior)

Stack Effect will be Present in All Vertical Shafts in All Buildings where there is an
Internal-External Temperature Difference. Hence, stack effect should be considered
in all buildings, but particularly where naturally ventilated shafts are utilised — A
combination of options may be required in buildings over 60m in height.

Detailed Analysis can be Conducted in Support of Physical System Tests — as a guide,
a 50m Tall Building with a Temperature Difference of 10-20°C (e.g. Interior = 21°C,
Exterior 1-11°C) could Experience a Stack Effect Driving Force of 20-45 Pa

42



Realities of concept into workable solutions

* Building Geometry

« Stair design (particularly for Natural systems and
MSVSs, but also single inlet PDSs)

l ]

AO

g

.

r—

AV

_J

Equivalent free
areas ~2.4m? or
higher.

* Lobby design and smoke control damper install

A A
m i

Active area of the dampers
should be in the smoke layer
for ventilation based

systems.

* Smoke shaft

v’s duct

* Concrete & Blockwork are accepted.

* BSEN 1366-8:2004 smoke extraction ducts are the
compliant solution (nominally steel or reinforced

gypsum.)

~crrne, -
NOVENCO/&_@ Smoke Ventilation — Intent to Design

* Building Effects
* Thermal conditions (Stack effect)

Distributed Large Large
Openings Opening to Opening to
4 the R4of GrounF
Height of /
Building
R >, 4 >, < >,

—_—

}

}

Wind
Flow with
height

Pressure Differential (Interior-Exterior)

* Wind conditions (Pressures & Smoke Re-entrainment)
Theoretical Distribution of Wind with Height / Across a Building:

+

Wind Pressure
Across Building
Envelope

Relief / 5m

High-Level
Exhaust m Supply / Inlet
(]

T T
| |
2] '|' !
w ! 1
I ]
S 'l' !
I |
| 1

Distribution of inlet
V's exhaust

+ Important to Consider Relative Positioning of Openings (Doors/ Vents).

* Analysis can be Conducted in Support of Physical System Tests.
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Realities of concept into workable solutions

* Building Geometry

« Stair design (particularly for Natural systems and
MSVSs, but also single inlet PDSs)

l ]

AO

g

.

r—

AV

_J

Equivalent free
areas ~2.4m? or
higher.

* Lobby design and smoke control damper install

A A
m i

Active area of the dampers
should be in the smoke layer
for ventilation based

systems.

* Smoke shaft

v’s duct

* Concrete & Blockwork are accepted.

* BS EN 1366-8:2004 smoke extraction ducts are the
compliant solution (nominally steel or reinforced

gypsum.)

Smoke Ventilation — Intent to Design

* Building Effects
* Thermal conditions (Stack effect)

Distributed Large Large
Openings Opening to Opening to
4 the R4of GrounF
Height of /
Building
R >, 4 >, < >,

Pressure Differential (Interior-Exterior)

* Wind conditions (Pressures & Smoke Re-entrainment)

RN

Wind
Flow with
height

* People

* Space limitations/ requirements in stairs and lobbies.

Distribution of inlet
V's exhaust

Wind

Pressure

Across

Building

Envelope

» Refuge are positioning and conditions.
* Part M door closer limitations.
* Firefighter access, including riser access.

44



Smoke ventilation key concepts

Realities of concept into workable solutions

> Translating to real building layouts

NOVENCO:?

Smoke Ventilation — Intent to Design
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Translating to real building layouts
- Installation drawings for office building <30m in total height

Natural System

Ground Floor - Natural SVS Roof Level - Natural SVS
= g i ' NI
| 2 Fs s ]| =bodl——e= e 1
Al R SRR | L } [ i , . LIFT OVERRUN T
I if |
‘: - - e = <’ I |
Low level stairwell supply i o ™y a : =k :
direct or ducted to exterior | I |
equivalent to doors to the I — N :
exterior open to the stair. L= : L |
\\ 1 | :
\ |
L I L____I
Ell I
_____ | ' I T 1 —
Smoke Control Damper o | o | | : !
minimum. 1.0m? free area, | | % [ | |
1m(w) opening recommended : [ ] 3 | b )
|
M~ 271, EN12101-2 Roof AQV n | e '
i ~1.0m? free area ' |
CORRIDOH : ™ =
1IN | |
I iy W L i I i _
1.5m?* free area shaft, Riser minimum : - - | - - | - - o
0.85m minimum internal ~0.8m(w) & 0.4m(d) l (I N S P
width & depth e.g. 0.85mx1.77m. . . i . A \-., 1. . _ R

Walls/installation allowance
~0.35m width&depth EN12101-2 Roof AOV
~1.0m? free area

Notes:

- Although both the stair and exhaust AOVs are expected to exhaust smoke, these are uncontrolled vents and should be positioned to prevent smoke re-
entrainment between shafts.

Building & Industey.
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Translating to real building layouts
- Installation drawings for office building <30m in total height

MSVS

Ground Floor - MSVS Roof Level - MSVS

—FE:—%E;% : 1 ‘ '—— :"

LIFT OVERRUN [

Low level stairwell supply
direct or ducted to exterior

doplikoo
3avosiiaHId
T
|
1
w
S
L — ]
(%]
=]
=2
=
S
bl
[+]
35
w
w
(=)
S
o

nominally 0.6m? free area - :

. o o : Duty/Standby Arrangement a

i _I_A | ~2.0mx1.0m footprint
| | |
N3 [ N | — I |
Smoke Control Damper g T o : 2 | o @
minimum. 0.6m? free area, | (5= = ‘ 2 = il : S| ==
0.8m(w) recommended bl | 5 . L
: - 0.8 | !

_l I 11ye EN12101-2 Roof AQV o | o

[F= ==qj==i== = = ~0.6m? free area '
CORRIDOH | 1
e e E==——"C== | — £ o IL - — ! o
0.8m? free area shaft/duct, Riser minimum e & ‘
0.6m minimum internal ~0.8m({w) & 0.4m(d) l N (A l
width & depth e.g. 0.6mx1.36m. |
Walls/installation allowance g1 2 2 2 — : s e
~0.35m-0.7m width&depth Smoke Control Ductwork
~0.8mx0.8m internal Fan Control Panel
~1.0mx1.0m external/allowance ~1.25mx1.0m footprint

Notes:
- Positioning of the HoS AOV and exhaust should account for distancing (5m+ horizontal and 1m+ vertical recommended), wind direction and building design.

- The intent is for the HoS vent to act as an inlet, however this will be impacted by environmental conditions and have strong negative pressures pulling air

from the stair — having a low level inlet helps provide air but does not remove the potential pressure issues.
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Translating to real building layouts
- Installation drawings for office building <30m in total height

PDS

Ground Floor - PDS Roof Level - PDS
fAATfL:=_ I - | | ;___________J

LIFT OVERRUN

fr
\
|
T 1 839 _ Inlet dampers and duct | } . n .
| gms L Selection according to | | A': Supply Fan t;_ FF Lift §
L~ S ] BS EN12101-13:2022 design. | Selection according to teste
= 2 Q i | | | BSEN12101-6:2022 kit.
i < - | | ~0.9mLx0.7mW footprint
| T )
i | | (I 1
[E

Air Supply Fan to Stair
) Selection according to tested
BS EN12101-6:2022 kit.
Presslite Sensors ~1.0mLx1.0mW footprint
Tested as part of i | |
~-BS'EN12101-6:2022 kit. 800x800 Supply Ductwork
U]

Supply Ductwork ~0.7mx0.7m

B ‘ _n
Smoke Control Fan (300°C)
Selection according to tested
BS EN12101-6:2022 kit.
mLx0.8mW footprint

Smoke Control Damper
minimum. 0.6m? free area, |
0.8m(w) recommended

~ INvd

CORRIDO

B

Fan Control Pane
~1.25mx1.0m footprint

om— e~ -
0.6m? free area shaft/duct,
recommended width &

Electrical Riser
Minimum : 800(w) x400(d)

depth not below 0.4m. =" g o - o - = = L
Walls/installation allowance Pressure Control Dampers Smoke Control Ductwork
~0.35m-0.7m width&depth Selection according to tested ~0.8mx0.8m internal
BS EN12101-6:2022 kit. ~1.0mx1.0m external/allowance

~0.5mDx1.0mW footprint

Notes:
- Positioning of the supply and relief should account for distancing (5m+ horizontal and 1m+ vertical recommended between supply and relief),

- Environmental condlitions should be considered for the selection of an appropriate kit e.g. with/ without pressure control hot gas damper.

Building & Industey.
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Translating to real building layouts

NOVENCOW

Next Steps

Installation examples for:

e Residential building <30m,

« Office and Residential buildings 30-60m
e Office and Residential buildings 60-100m

e Buildings over 100m? Custom designs based on location?

Collaboration and Coordination with Architecture, Mechanical, Fire, Services.

This needs to be driven from early stages through to final design, installation and commissioning.

From intent to design to installation and commissioning systems must be understood and reviewed

Smoke Ventilation — Intent to Design
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make it simple

Smoke Control Shafts:
The Hidden Design Risk in Early-Stage Design



Smoke Control Shafts

Why smoke shafts are
causing late-stage
project risk

Smoke shaft design is often deferred or

assumed

Increasing scrutiny (BSA, GW?2,
documentation)

Result:
late design changes - delays - cost




Smoke Control Shafts

Greater focus on tested, evidenced solutions

BS 9991:2024
F.5.1 Smoke shafts
F5.1.1 General

Any smoke shaft that penetrates a fire compartment should have at least the same level of fire compartmentation as that which has
been breached.

F.5.1.2 Construction

Smoke control shafts should be constructed from class A1 materials.

= < Qo — c 0 ® X0

NOTE It can be desirable to fully render brick or blockwork shafts, or to line brick, blockwork or flexible wall construction shafts with a DW144 steel duct.

All shafts/ducts should leak not more than 3.8 m3/h/m?2 of the surface area of the shaft/duct at 50 Pa negative pressure, and should be
smooth and flush internally.

If smoke control ducting is used as an alternative to a smoke control shaft, it should conform to BS EN 1366-8.

> 3 O
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Smoke Control Shafts

Smoke Control Shaft Construction

Flexible Wall

Blockwork/Concrete

Prefab Panels

Metal Duct

Boarded Duct

Il /nherent
construction
compliance

Effort needed
to evidence
overall
compliance



Smoke Control Shafts

Each option drives different
building constraints

Solution Space impact Buildability Programme risk
Concrete @ Medium O Excellent O High

Metal duct OHigh O Complex install @ Medium
Prefab panel OLow O Excellent O Low

Boarded duct @ Low/mediu O Complex install @ Medium

m



Smoke Control Shafts

The space problem nobody S
spots early enough — - Ductsize

Concrete: Metal duct: Boarded duct:



D Smoke Control Shafts SERTUS
e
S
| I:I:II Blockwork/concrete: :E: Metal duct:
g Hard to achieve tolerances New trades required
n Requires sealing / testing Difficult installation
|

7777 Boarded duct: —  Prefab panel:
n ‘= Y/

= Moisture / H&S risk o Compliance risk

S
|




Smoke Control Shafts

What happens when this
isn't considered early?

Re-design of shaft geometry
Re-submission at Gateway 2
Delays to programme

Clash with:
Structure
Services

Escape strategy




Smoke Control Shafts

How to eliminate the risk: 3-step approach

Step 1: Step 2: Step 3:
A
'Ab' ®
Engage early % Align shaft % Select solution
(stage 2/3) strategy with full based on risk
system (not in appetite and

isolation) constraints



Smoke Control Shafts

Early engagement vs. Al
late decisions e “'

Implications of late design decisions:

& Redesign required Programme

& Increased compliance risk




Smoke Control Shafts

Different shaft types = different risks
Space + buildability must be considered together

Early decisions reduce:
Cost
Programme risk

Compliance uncertainty

\

-hm:'wm:'ﬂmxmg

-

Main implication: The smoke control damper
specified determines the shaft possibilities.




Thank you.
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SERTUS

make it simple

Get in touch:

hello@sertus.uk | 01483 269999 | sertus.uk
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