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Introduction to Colt

Private Company founded in 1931
| J O’'Hea OBE (1897 - 1984)
Current Group Turnover £160 million

Manufacturing plants in the UK,

Netherlands, Saudi Arabia, China and Singapore




Introduction to Colt

Areas of business:
Smoke Control
Climate control
Louvre systems
Solar control

Glazing



Smoke Ventilation to Stairs and Lobbies

Introduction

In the UK, fire safety requirements are set in Building Regulations with
deemed to satisfy provisions set in Approved Document B.

For commercial buildings, stair cores only require smoke ventilation
when designated as fire fighting cores. Means of escape is protected by
other measures (alarm, management control, etc).

For residential buildings, all escape stairs and adjoining
lobbies/corridors require smoke ventilation.

Pressurisation may always be used as an alternative.
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Introduction

Fire Fighting:

In fire fighting cores the fire and rescue services need clear access to
every level. A fire fighting core comprises a fire fighting stair, fire fighting
lift and fire fighting lobbies at each storey. Smoke control is required.

Usual fire fighting protocol is to take the lift to a floor below the fire
storey, connect to the riser and then ascend to the fire storey by stair.

The primary objectives of the ventilation system are, therefore:
« to prevent smoke spread into the staircase and lift
e to improve conditions in the fire fighting lobby.
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Introduction

Residential:

Smoke spread to the corridor from a fire in an apartment is unavoidable
as the occupants make their escape.

These buildings use a ‘defend in place’ strategy. Other occupants may
therefore choose to evacuate at any time during a fire incident. They
need protection from smoke as they evacuate.

The ventilation system is intended to allow the smoke in the corridor to
be cleared and prevent smoke from entering the staircase, which could
make escape difficult for occupants of higher storeys.
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Natural vents

Stair Lobby/corridor

A 1.5m? openable vent
(OV) at the head of the
Fire stair; or

fighting A 1m? openable window
at each landing level
(OV).

A 1.0m? vent (OV) in the fire
fighting lobby at each storey.

A 1.0m? automatic vent | A 1.5m? automatic vent in the
MOE (AOV) at top storey of adjoining lobby or corridor at each
stair. storey.
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Natural vents

WIND EFFECTS

How well an AOV or OV works is
strongly wind dependent

Adverse wind conditions can actually
make conditions worse in the lobby
or corridor
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Natural shafts
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BRE Shaft — Fire Fighting

A 3m? shaft is connected to the

lobbies by 1.5m? E30Sa dampers
at high level. Only the damper on
the fire floor opens, automatically

Air inlet is provided via the stairs
from the final exit door and a 1m?
ventilator at the head of the stairs

Operation is automatic from a
smoke detector on each floor
(addressable).

"Vent throat
= shatft size
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BRE Shaft — Fire Fighting

Visibility in onerous
wind conditions

B a4 20 m visibility
S : contour

i

3 m? shaft
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Natural shafts - Residential

ADB introduced for the first time in 2006 a standard natural shaft design
for residential buildings.

This was developed by BRE and is essentially a smaller version of the
BRE shatft.

A 1.5m?shaft, closed at the base, minimum dimension 0.85m, with
1.0m? vents at each level (E30Sa equivalent)

e Vertical with no more than 4m at 30°
« Extending at least 0.5m above local roof structures
 Extending at least 2.5m above celling of top storey served

« The staircase requires a vent with a free area of 1.0m? from the top
storey to outside.
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Natural shafts - Residential

Shaft extends
2.5m above
top floor
0.5m above I3 I
highest
structure
within 2m r
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Natural shafts

But:

3m?is a lot of space in a
commercial development.

Could be between £1000 and
£4000 per floor per annum.

B

-
-

Bridgewater Place,
Leeds
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Natural shafts

But:

Lobbies and corridors are not always vertically aligned:
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South Stand Redevelopment, Twickenham
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Natural shafts

But:
It doesn’t always work:

High temperatures in tall staircases
have occasionally led to the natural
ventilation system reversing so that
the stair becomes the exhaust system
and the shaft becomes the inlet.

Quartermile, Edinburgh
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Lobbies

Mechanical shafts

The alternative:
Mechanical Extract
e Shaft sizes are much smaller, often by as much as 80%.

« Guaranteed rate and direction of ventilation, regardless of
relative temperatures and wind direction.

 (Can have horizontal sections, bends, etc; fans can be located at
top or bottom of shatft.

 Run and standby fans, standby power and fire rated wiring
provide a resilient system

But:- mechanical extract requires a means of prevent ing
over-depressurising the lobby
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Mechanical shafts

 The major challenge is to avoid excessive depressurisation of the
lobby to prevent smoke being drawn in and problems opening doors

This can be avoided by:

Low level inlet

An inlet shaft

Doors to be open
Grilles in doors
Variable speed fans
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Fire Fighting Lobby

negative
pressure

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘Staircase




Smoke Ventilation to Stairs and Lobbies

Mechanical shafts

The options:

a. Mechanical extract with _
dedicated inlet N

Would normally require Fire Fighti 3 H
ghting Lobby 3
two shafts and therefore y
double the space and negative
complexity pressure
Inlet Shaft|

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘Staircase
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Mechanical shafts

€ 0ploNS:

b. Mechanical extract with a
means of allowing inlet air from
the staircase.

i

Requires doors to open against
the direction of escape.

Inlet air provided

Breaches compartmentation as fan pulls door
during operation by using open

iInward opening doors from the .\_
TTTTTTTT ™S

Low cost.
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Mechanical shafts

€ 0ploNS:

c. Mechanical extract with a
means of regulating airflow
between the door closed and
door open scenarios.

Doors Closed — system
maintains background

pressure differential of

typically 25Pa

Door Open — extract
Increases, but pressure
differential maintained.

Stair Door open — Full
Extract

qiose'd
25 Pa lower
than Staircase

Equal pressure
to staircase

Reduced
Extract
Full
Extract
Closed
Inlet Air
from stair

vent
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Mechanical shafts — Colt Shaft

e Colt have developed a standard system that
IS at least as good as the BRE smoke shaft
and better in adverse wind conditions

e Colt Shaft (variable) comprises: | |‘| j

e avariable speed extract fan set (run and i
standby)

e a pressure sensor in each lobby =

« asmall motorised vent to each lobby (E30Sa
equivalent)

e« a 1m? stairwell ventilator

I
e a small vertical shaft 0.6m? instead of 3.0m? >
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Mechanical shafts — Colt Shaft

 The actual shaft size required varies with the
building height

e The design flow rate is nominal only and will
vary depending upon the storey being L
ventilated S

 An allowance is added to the fan duty for I >

shaft leakage — but the shaft still needs to be
well sealed

e Operation is automatic from lobby smoke
detection with manual override (FOE)

« The nominal design pressure difference is 25-
30Pa
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Mechanical shafts — equipment

Shaft Damper Colt Doorman with Shaft
concealed by fire door (view Defender F
decorative from inside shaft): ventilator
grille:

Pressure sensor
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Colt Shaft

*The design has been proven by CFD analysis

By replicating the BRE shaft CFD analysis

*By optimising the air flow rate and shaft and
damper dimensions to match the BRE shaft

By modelling closed door conditions to ensure
that the system does not draw excess smoke into
the lobby with doors closed

*The system has been proven by full scale
physical testing
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Colt Shaft

Visibility - doors open

Mechanical shaft BRE shalft
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Mechanical shafts

Duty Pressure relief damper

Pressure differential systems: [FIRE FLOOR
Accommodation air _rlele;/e
ventilat
”J': ==) m/s average 2
. . velocity
* Mechanical shafts are not designed as it Smoke detector
pressure differential systems to EN door
open
12101-6

Stairs

 Mechanical shafts are not intended as
direct replacement for pressure w
differential systems

First floor

 Mechanical shafts may replace
pressurisation systems as part of a fire w w
engineered design

Ground floor




Smoke Ventilation to Stairs and Lobbies

Colt Shaft

Fire fighting Installations:

Newhall Street, Birmingham
Unite, Bond Street, Bristol
Thames Tower, Leicester
Threadneedle St, London
Moseley St, Manchester
University of Sheffield LRC
Shoreditch Hotel, London
Twickenham RFU

Vincent Hotel, Southport
Hatton Gardens Liverpool
London School of Economics
21 Great Winchester Street
C & A Bournemouth
Quartermile, Edinburgh

Residential Installations:

Junction Apartments, Didsbury
Trout Road, West Drayton

67 Barking Road, London
Leicester Square, Leicester
Oxford Street, Leicester
Pinner Road, Harrow

The Canneries, Loughborough
Canal Street, Nottingham
Great Guildford Street, London
Great Western Quarter, London
Red Lion Square, London
Hepburn House, Westminster
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Mechanical shafts — Colt Shaft

For residential applications we also offer a
low cost version:

Colt Shaft (constant):

Uses a fixed speed extract fan set (run and
standby)

Pressure control is by an adjustable door
closer to each (reverse hung) stair door
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Extended corridors - Residential

Ventilation
Shaft

OK to ADB ?
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Extended corridors - Residential

Natural Exhaust/Mechanical Inlet — original solution

TE A s A

Mechanical Extract/Natural Inlet — current solution

&
T

o —




Smoke Ventilation to Stairs and Lobbies

Extended corridors - Residential

Mechanical Extract / Mechanical Inlet - Reversible
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Extended corridors - Residential

» Travel Distances have successfully been extended from 7.5m to
over 20m in one direction

« System modelled in both escape and fire-fighting mode and
compared with a compliant corridor with a natural AOV system.

o System out-performs natural AOV for both evacuation and for
fire-fighting

Compliant Corridor Extended Corridor
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Extended corridors - Residential

Compliant AOV Extended Mechanical System Clear
AOV Apartment Mechanical Apartment  Air
/ Door Extract door
/> 18m Inlet/
< > < : -
Dense

Smoke
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Extended corridors - residential

o Systems need a dedicated inlet and extract (not the stair door)

 Natural inlet or exhaust needs to be sized to limit pressure difference
to 25-30Pa

 Natural vent may be by shaft or wall ventilator as appropriate

 Normal design is to extract away from the stair to provide maximum
protection

* Inlet and extract need to be as close as possible to the opposite ends
of the corridor to flush through the whole corridor without leaving dead
spots at the ends

g T

;
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Extended Corridor - Residential

Extended Corridor Systems:

Angel Meadows, Manchester
Plymouth Grove, Manchester
John Bright Street, Birmingham
Greenwich Millennium Village, London
Pan Peninsula, London
Quartermile, Edinburgh
Brabazon House, London
Parkwood Mills, Huddersfield
Westgate, Rotherham (2 sites)
Milliner’s Wharf, Manchester
22 Marsh Wall, London
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Design

Installation Controls

Equipment Service
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The End
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