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Some people say: “There is not risk of a fire in our building”.



INTRODUCTION

Although apparently flames are the most dangerous element,
smoke causes most deaths.

80% of victims killed in fires die because of smoke
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INTRODUCTION

16 people died, including a child, and 60 people were injured because of
smoke inhalation.



GRENFELL TOWER

“The staircase of Grenfell Tower should have allowed a safe
evacuation instead of becoming a chimney full of toxic gases”

“It has been terrible, a fire fighter said. You can not see the hand in
front of your face. The smoke was becoming more and more thick on
each level we raise.... On the 9 floor we absolutely loss the visibility,
and the heat continues increasing”.

MGM Grand Hotel — Las Vegas

75 deaths by smoke inhalation and toxicity due to carbone monoxide

THE RISK IS THE SMOKE

INTRODUCTION




INTRODUCTION

The risks from smoke
m External burns from direct
) ' contact with hot smoke.
r_— External burns by radiation

& CO, HCN, COCL,, NO, , ....

D from the hot smoke layer.

Internal burns due to
inhalation of hot gases.

Particles in the air disperse
light. Lack of visibility

g Produced by soot and
irritating gases. IRRITATION

m Respiratory tract irritation

Makes it difficult to escape
and can cause injury

Difficult to locate the source
of fire.

Eye irritation, hindering
visibility




INTRODUCTION
GOALS OF SMOKE CONTROL SYSTEM

Means of scape:

Public and comercial buildings. To keep the escape routes free of smoke.
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INTRODUCTION

GOALS OF SMOKE CONTROL SYSTEM

Fire fighting

To allow the fire brigade to locate
and fight the fire, and to locate
possible victims.

-More visibility

-Less temperature
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GOALS OF SMOKE CONTROL SYSTEM

Temperature control:

Depending on the strength of materials of the “smoke reservoir”, the
temperature of the smoke must be maintained below certain values.
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GOALS OF SMOKE CONTROL SYSTEM

Protection of goods:

Depending on the value of the product stored, combustible nature, type of
storage, etc., it can be expected that the smoke is above a certain height.
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Smoke curtains

Natural vents

Fans

Installation

Design, steady state
Pressurisation (products)
Pressurisation (products)
Smoke control ducts
Smoke dampers

Power supply

Car park ventilation
Design, time dependent fires
Pressurization, (design)

2006
2003
2015
2009
2005
2005
2022
2013
2013
2005
2022

2022

CE Adaption to CPR
CE.

CE.

TR

TR

CE. Not possible.
CE. (Voluntary)
CE

CE.

CE.
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Being developed

STANDARDS



STANDARDS

PRODUCT

EN 12101-3. Specifications for mechanical ventilators

CITHT cl CJBDT



STANDARDS

CE MARK FOR FANS
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0370-CPRG-0334
EM 12104-3
Powsraed smoke and haat axhaust weatilaters for use n
Construction Wéorks
Fesistance to [Nre class 200 200°C/2 hours

Mater rating Class BIClass F
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STANDARDS

PRODUCT CERTIFICATE

Arplus

CERTIFICADO DE CONFORMIDAD 0370-CPD-0394

Certificate of conformity

Producto/Product: VENTILADORES - EXTRACTORES DE HUMO Y CALCR SERIE THT/IMP 200°C

Bl AN o T T SMOKE AND HEAT EXHAUST POWERED VENTILATORS SERIE THT/IMP 200°C
B L G e e Como
oerarianis . et #4 b Eatus [ oo g g gl o] Fabricado por/ produced by the manufacturer. SODECA, S.A.
EEAUTIIISIET i G Rt Ctra. De Berga, km. 0,7
08580-SANT QUIRZE DE BESORA (Barcelona)
P S B AN B IS T,
‘Gl D g 4. 07 Fabricado en/ in its factory: SODECA, S.A.
o By BOOECA BA T Ctra. De Berga, km. 0,7
S AR v ssonn s 08580- SANT QUIRZE DE BESORA (Barcelona)
Ex sometico por e fetricants 8 un conbel de i mbiied by Be sanfaciew 8 fackry
o e I T T
e B e
STESITSRVSLERT  EEem e e

4 08 rpranse wvaliscxn e @ " Aneen PA of e slendend EN THOTD wew
¢l A ZA de la narma aophed and mat e

EN 131013 y gue W producin o008 o8
FrckaTisin 04 e Aot 28 3008
Frmangranas

mmn.. %h
’?;mmm mmsin Cagpafisdey | Font

Dractor Ay o Cartoacn aw Producta Dwectir dervesl



STANDARDS

TYPE OF FANS 3 3 3

Non inmerse

Inmerse

CIBDT



STANDARDS

CLASSIFICATION FOR FANS

CLASS TEMPERATURE 2C TTIME(MIN.)

F200 200 120
F300 300 60
F400 400 120/90
F600 600 60

F842 842 30



SYSTEMS

TYPE OF BUILDINGS

. Buoyancy of smoke (2 zones model)

-t i
N
High efficiency heat racovery units

| BOXPDS
Pressurisation equipment for staricases

RECUP-EC-H

Single floor Industrial and Warehouse buildings. PN ‘
Multi floor buildings with atriums <=\ |
Ceiling units for pusifying and desinfecting | High efficiency heat recovery units

. Smoke extraction P

Carparks

FA00 powerful jet fan

I CITHT

Aadal fans F400 with acoustically insulated o
EXTRACTION

THT/IMP
F400 powerful jet fan

o Horizontal ventilation
Tunnels ventilation
Carpark ventilation P

J Pressurization
Pressurization of stairs in buildings multi
floor



SYSTEMS

BUOYANCY OF THE SMOKE

The goal is to have two zones (or layers) in the vertical plane. One zone with smoke below the ceiling (we call this the smoke zone),
and a second zone without smoke (below the smoke zone) (we call this the smoke free zone)

rolmiew 56 - Oct 23 2110




SYSTEMS

BUOYANCY OF THE SMOKE

The existence of the smoke free zone allows the evacuation of people and access for the fire
brigade.

The height and the temperature of this smoke free zone has to be controlled.




SYSTEMS

©150 2016 - All rights reserved

TECHNICAL REPORT FINAL DRAFT

RAPPORT TECHNIQUE PrCENTR 12101-5 1S0/TC21/5€ 11

TECHNISCHER BERICHT FOR CIB - Activation and start of DIS Date: 2016-11-17
May 2005 1S0/DIS 21927-5:2016(E)

ICS 13.220.69: 23120 Wil supersede CR 12101-5:2000 150/TC21/5C 11/WG -

Secretariat: DIN
English version
Smoke and heat control systems - Part 5. Guidelines on

functional recommendations and calculation methods for smoke
and heat exhaust ventilation systems

SYSITES 08 COMTOE 08 NS & 08 R - Parte § e s Wamsteheg - Tl 2 Aciung 22 Smoke and heat control systems — Part 5: Powered smoke exhaust
168 SySieTes TexUONES D Aumees e O CaT Aniagen zur Rauch- 1nd Wamefrehatung systems; requirements and design

Trvs orat for A by e Technical Instailations pour l'extraction de fumée et de chaleur — Partie 5: Systémes d'extraction de fumée

Comerites CENTC 191, mécaniques: exigences et planification

CEN mempers are e m--mmnmmw cm Czech Repubsc. Denman. Estonca, Friland, France

. GRROCH, HURGY. ICHING, INBNG. K. LIV, LUNBMDOUT. M. NETWINGE. NONWDY, PN, POmugH. Sovaa.

Siovenia, Spain. Sweden, wwum«w

Warning : This cocument s 1ot a Technical Report rrden e notce and Warning

‘shal not De refermed 10 26 2 Technical Report.
Thi: is not an 150 Standard It for review and comment. It is
subject to chang asan dard

Raciplents of this draft are imited to submit, with their comments, notification of any relevant patent
of which they are aware and to i

-
H P Morgan CoMITE ECROPEEN DE NORMALIATION
B K Ghosh EUROPAISCHES KOMITEE FUR NORMUNG
4 . G Garrad i aad
BREN FRSE 3 RPamitschka Management Conts: s 48 Stasears 35 51950 Brusseis Docuen trow: sewnsiond S
- =/ ',l JC De Smedt L Dommmsug-: [w%&mn?
STy LR Schoonbaert ==X I — S Decummy g
Famscen mv:fcnv n-nnm:‘mmwm SECHLpOSIm I S—— X\TA2\TG2-1\NABAU\003_Neue Struktur Gremien_und_ Normen\ISO\TC21\SC 11\Normen\21927-

5\I50_21927-5 (E).docx STD Version 2.8f
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THT-HATCH

HTMF THT ROOF



SYSTEMS

1. Smoke extract fan EN 12101-3

2. Smoke control damper, single
compartment EN1366-10

3. Smoke control duct, single compartment
EN12101-7 & 1366-9

4. Smoke

5. Smoke Barrier EN 12101-1

6. Supply air

7

8

Fire compartment
Smoke control damper, multi
compartment EN1366-10
9. Smoke control duct, multi
10. Compartment EN12101-7 & 1366-8
11. Smoke control damper, multi
compartment EN1366-10




SYSTEMS

HORIZONTAL VENTILATION

This system is used in areas that do not have high enough ceilings to use a smoke buoyancy based system, and which might have
one or two of its other dimensions (width and length) bigger than the ceiling height. (e.g. tunnels, and some types of carparks, ...)

As it is not possible to create two vertical zones, the goal is to create two horizontal zones, so that there are parts of the building
free of smoke.
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HORIZONTAL VENTILATION. DESIGN STANDARDS

TECHNICAL SPECIFICATION FINAL DRAFT
Norma Espanola FprCEN/TS12101-11
ER— Um UNE 100166 SPECIFICATION TECHNIQUE
e Julie 2019 TECHNISCHE SPEZIFIKATION
NBN S 21-208-2:2006 and Addendum 1:2008 . .
{compiled version — English translation) 105 13.22099
Fire protection inside buildings - English Version
Design of smoke and heat exhaust ventilation systems Smoke and heat control systems - Part 11: Horizontal flow
(SHEVS) for indoor vehicles parks BSI Standards Publication Climatizacién powered ventilation systems for enclosed car parks
Ventilacién de aparcamientos ""‘"""“:;z:“;_ ".:.‘.'.'......»........."""
T Components for smoke and —
e o o 7 S heat control systems - s nocma b o elberads por o comit et
and Heat Exhaust Ventilation) systems of indoor car parks on one of everal kevels i ROMma ha sido « Wada por & comite tecaico
CTN100 Cf = 3 d peil Budgara Croens Orpras Coech Regubbe Denmark, [itoma

-mnmlhmmwmhdhnllhnmw-m-nlh-clwtb Part 7: Code of practlce on A;Eclr imatizecidn. cuya secretaria desempedia AFEC E"':mm Mmmmmm%u:

o ot repemoi oo v functional recommendations and

e R e o s s g i o calculation methods for smoke s o
1.2 Thes conditions are defined by several design options hat am miganded as providing and heat control systems for covered

equivalent safety men-m-xwd-ﬁnmw-hmmnmwu

andard car parks

13 This standard abw defines oertain roquirements the SHEV sysiens in eaclosed car parks with

mechanical ventilation Rave to meet whe they are also used fof everwday ve nttason.
2 Field of application
20Ths I-H:-hwldla-h-rjp-h-n mom than 1000 M of total surTace %3

or more any lock-up

conmcting ways
2.2 This standird 15 not 10 he apphied for open car parks as defined by the Royal Decme

of 7 July 1994, Ansex |, definition 113

NOTE . the definiion 113 is.

11 O ok e i s o o cn st 0

S e e ot st T et
2.3 The specific hazands mriating 1o LIG-fuetied webicies we not coversd by this standard.

camnan R N NS 2300 51

NBN § 21-208-2 2006 + A 12008 (Englsh) 1129 2002008 B
bsi.
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THTAMP-C a THT-IMP-L-LS



PRESSURISATION SYSTEM OBJECTIVE

« The objective of a pressurisation system is to create a smoke-free protected space, either for the safe evacuation
of people, for firefighting or for property protection.

« To achieve this objective, the pressurisation system must create a positive pressure between the safe area
(escape route) and the adjacent accommodation area, so that smoke from fire does not leak through doors gaps
into the protected area.
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Closed door: When doors are closed, a high enough overpressure level in the staircase with respect to the
unprotected area will prevent the infiltration of smoke into the staircase. This overpressure must be maintained in
zones “A” and “B” so that the air flow always goes from the protected zone to the unprotected zone.

Warning: The overpressure level must not be so high as to impede the opening of doors connecting the unprotected
zone with the protected zone, so it is necessary to maintain an appropriate balance between the minimum pressure
to prevent the smoke infiltration, and the maximum pressure to allow the opening of doors.

Open door: When doors between the protected and unprotected zone are opened during evacuation, the gaps are
much larger and the pressure tends to equalize between both zones. The pressurisation system must quickly
increase the airflow supplied into the protected zone to provide a minimum air velocity through the open door.

S




SYSTEMS

AT
SQDECA
MY RO A&

PRESSURISATION
CONTROL SYSTEMS

FOR STAIRCASES, FIRE-FIGHTING LOBBIES
AND ESCAPE ROUTES
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NATURAL VENTILATION
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SYSTEMS

SMOKE EXTRACTION

The goal is to have a system able to extract smoke generated during a fire. The system has to work during and after a
fire in order to clear smoke from the building.

It is mainly designed to achieve a set number of air changes per hour or an extraction rate related to other parameters
(i.e. an airflow rate per car in carparks).

It can be also be used for smoke extraction after the fire, where a supression system is also installed (ESFR sprinklers,
water mist system, inert gas system...)
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HEADQUARTERS

Sodeca, S.L.U.
AVaY Tel. +34 93 852 91 11
SQDECA comercial@sodeca.com

Y R O4A www.sodeca.com




