


Investigations of a series of fires since the
1950Ωǎproved that smoke and heat release
from buildingswasdesirable:

ÅTo help savebuildingsfrom destructionby fire and
the property inside

ÅSaferfor fire fightersto tacklethe fire

ÅEscapeandlife safetyfor occupants

Origins and purpose of SHEV systems
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When it all started.
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The great GeneralMotors Hydramatc
fire of 1953, Livonia,Michigan,USA

ÅR4,3 billion loss to insurers (2016 Rand)

Å140,000 square metres

ÅάwƻŀǊŜŘ ƻǳǘ ƻŦ ŎƻƴǘǊƻƭ ƛƴ нл ƳƛƴǳǘŜǎέ



The great GeneralMotors Hydramatc
fire of 1953, Livonia,Michigan,USA

Å15 serious injuries

Å4 dead + 2 electrocutions after fire

ÅMiracle that 4,200 people escaped

Å{ŜǊǾŜŘ ŀǎ ŀ άƎŜƴŜǊŀƭ ŀǿŀƪŜƴƛƴƎέ



Why the worlds largestbuilding in 1953ςthink
of 28 rugbyfieldsςwascompletelylost to fire.

Theinvestigationswhich followed the disasterconcluded:

Å The main reason was that there was no smoke and heat release
ventilationsysteminstalled.

Å With no way to escape,the enormousheat of the fire was retained in
buildingcausingthe fire to rapidlyconsumeall in its path.

Å Onesmallareahad sprinklersbut couldnot control the fire, attempts to
use manual fire extinguishersfailed and once it spread to the area
without sprinklersthere wasno stoppingit.

Å Sincethe spacewas open and there was no internal partitioning of the
buildingthere wasnothingto stopthe advanceof the fire.

Å It wasall over in 30minutesandthe buildingwaslost.



A roof mounted smoke ventilation system

releasing heat and smoke during a fire

Cacaoloods ADM in Wormer (Netherlands)

2006.



Over the last 67 years laws and regulations
around the world have been introduced
requiring fire protection initiatives, including
smokeand heat ventilation systems,which are
required in SouthAfricaby law.

As at 2016 these following South African laws 
are in force:



Building regulations SANS10400 part T - fire
2011 edition 3 requires compliance to EN
12101standard.

Design of system 
ÅClause4.42.1 a) Smokecontrol to accord with EN

12101Part5 designfor buildingswith sprinklers

ÅEN 12101 part 12 design for buildings without
sprinklers (approved and awaiting publishing as at
April 2016)



BuildingRegulationsRequireComplianceTo EN
12101 Parts 2, 3,8,7 Standard - Equipment
Compliance.

ÅVentilators, fans and smoke dampers must be
manufacturedin anapprovedfacilitywith factory
production control (FPC) i.e. Quality
ManagementSystem

ÅThis gives confidence that each product will
operatereliablyin a fire situation



SA Building Regulations Require Compliance To 
EN 12101 Standards. 
Equipment - Performance And Testing

Clause 4.42.3. of SANS 10400 requires 

ÅPart 2 - Smoke and heat ventilators - published

ÅPart 3 - Powered / extract smoke fans - published

ÅPart 8 - Smoke dampers - published

ÅPart 9 - Control panels now part 10

ÅPart 10 - Power supplies published and therefore in 
force



Quick Definitions For Brevity

ÅSmoke | Products of combustion, noxious 
gasses, airborne particulates etc. from 
a fire.

ÅSHEV | Smoke + Heat + Exhaust Ventilation

Å Fan | Powered extract unit or mechanical 
smoke extractor or forced ventilation 

ÅVent | Roof ventilator, open louvre, 
openable panel or window etc



Some Types of 

Smoke Ventilation



Fire Escape Staircase Pressurization 



Conceptsand purposes of SHEV
systems

ÅQuick recap:

ÅBuilding envelopes keep out 
weather, sunshine, rain, wind, dirt, 
dust etc., but  

ÅEnclosing a space traps smoke and 
pollution which creates dangers to 
the people inside and the risk of loss





Concepts and purposes of SHEVsystems

ÅAllows heat and smoke release

ÅReplaces the smoke with clean air

ÅPrevents rapid smoke logging 

ÅCreates a clear(er) layer of air below the smoke

ÅReduces build-up of heat and hence reduces 
the spread of fire 



A Common Misunderstanding of 
Smoke Ventilation 

ÅQUESTION- It ŘƻŜǎƴΩǘmakesenseto help the
fire burn better and hotter by feeding it with
freshair?

ÅANSWER- Testsprovedthat firesmayburn a bit
hotter, but with cool replacement air being
supplied,hazardsaremuchless,both to people
andthe building



Reduce smoke logging and make it possible /

easier for firefighters to attack base of fire ï

NO CLIMBING ON ROOF TO CUT HOLES



Creates a clear and cool layer (survival)

USUALLY 

2.5m clear 

layer



Ventilation with Fire Alarms 

ÅAlarm to activate ventilation
ÅCoordinate the zones
ÅMake sure fire alarm is connected
ÅAutomatic shutdown when alarm is cancelled
ÅVentilation system not to have manual

overrideduring a fire alarmeventexceptwith
ŦƛǊŜƳŀƴΩǎswitch
ÅTest SHEV system from fire alarm 



Ventilation Required Where:

ÅSpace is > 500 square metres

ÅSpace is > 999 in shopping centres (Vents)

ÅSpace is > 1,399 in shopping centres (Fans)

ÅAbove a stage

ÅNon pressurised escape staircase < 30m 

ÅAs deemed by fire authority



Forced /Mechanical 
Ventilation

Natural 
Ventilationvs


