A large mobile
ventilation unit can be
used to rapidly ventilate
even the highest
multi-storey structures.
Plcture Courtesy of
Tempest Technology
Corpovation
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Defensive Use of
PPV in Complex
Structures

The right tactical approach when using PPV (Positive Pressure Ventilation) can be
both life-saving and extremely safe in complex building fire envircnments.

hen dea ng with a fire m a complex
structure such as a multitenant high-rise
building, on amval development of the

fire is wsually limsted to a single apartment. Howe
aver, in most cases the common stainnell within
the structure s rapidly filled with heavy smoke,
onginating from the seat of the fire and spreading
to the upper levels. This places oocupants a"p'nrntv-
ing to escape the buiding via the stainwell at
tremendous risk

We are then immediately confronted with a
sirmple Y serious queston:  what shoukd  be
done fira? Deal with the fire, or take care of the
potential victims insite?

When it comes ta simple structures, making 2
fast push towards the seat of fee maybe an
opton, but in complex structures puttmg the firg
out might be too Lime consurmng. Something has
1o be done for the wetirns first

Two approaches are possible
& Remove the victim or victims from the

hazard: This = the tradticna! approach used

by Intenor Creass assgned to search and rescue

In thes case, carmvas must deal with lows visibility,

hagh temperature and toxic interior condtions
f h1x_|l'|ple wetims are inwvolved, which is to be
expected = multi-tenant buildings, completing
this task within the survivability time range of
the occupants can be extremely difficult
* Remove hazard from the victim or victims:
Remaving the smoke from non-fire areas, such
as the stainvell and unaffected apartments, will
provide tenable conditions for trapped vicbms
outside the fire area. This creates a clear egress
path for occupants and safer mtencr conditions
for "Irq"ltha,f prograssion Postive pressure
ventibtion  (PPV), along wath fre isolation
technecques or smoke curtain devices, 15 a highly
effectve means of removing smoke from
enclosure strciures :
A “remove hazard from the weim® tactical
approach is most useful n fire Incdents with
mudtple virms invohed, complex structres or
fre departments short on staffing. In several
Eurcpean countries {Germarny, the UK, Span and
others), the defensne uwe af PPV i< a widespoead,
wel proven and successtul life-saving 1actx
The man abjectnve al this 1acte 1S o be able o
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Operation evolution
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break a complicated fire scene mio two less daunt-

ing madents. The “dnsde and rule (or conquer)® -

‘Diwidle et impera ” — Jubus Caesar, Roman Emper-

or, st Century, BC - appied to the fire greund

creates two different fire scenes within the same
incident:

® Scene A: Fire area. Generally cne apartment
mwolved upen arrval.

* Scene B: Smoke filed areas nat cirectly affected
by the fire, such as the staswed and other
apartments in the structure,

In order w0 divide the inddent, we need to
isofate the fire area from the rest of the bulding
and use PPV to create airflow in the desired non-
fire area contaminated wih smaoke. Since the fire
room will not be supplied with fresh air from PPV
cperations, there & no sk of additional fire devel-
opment. With that being said, this can be consid-
ered a consenvative and extremedy safe ventilation
tactic, even among the strongest cpponents of
POsitive pressure.

If desired, PPV can be used to create arflow
through the seat of fire (termed “offersive PPV
in Europe and “positive pressure attack”™ (FPAT in
North America). Doing so can be tremendoushy
hefpful in improving mteror conditions and victim
tenabdty. Nevertheless, airfkaw through the seat
of a fire will create a significant increase m the
heat releasa rate (FRR) of a ventilation controlied
fire (VCF), thus requinng perfact coordination and
timng with water application an the seat of fire,

& Cefersive PPV operation evoluton takes place
in fwve steps:

1 Iwlate the fire,

2 Create an opening.

3 Remove smoke using PPV

4 Clase opening to increase mience pressre.

5 Fire suppresson,

Step 1w divide the problemn (fire amea from
non-fire ama) Steps 2, 3 and 4 take place 0 the
non-fire area filled with smoke, Step § takes place
in the fire area

Although sufficiently <talfed fwe departments
may be able to deal with the two problerns

4, ARE ATTACK

simultaneously, the most common approach & to
remoave smoke from stainwell from the non-fire
area first, and then procead to fire suppression.

1. Isolating the Fire
Unfartunated, many occupants exit their apar-
ment leaving the deor opened to the comdaor or
starwel. This allows smake to spread throughout
the common coridar, stainmel and any other cpen
spaces. In other cases, poor qualty fire resistant
toors may be damaged during fire evolution,
allwing fire gases to creep into the stainwvell.
kolating the fire can be done from a very eany
stage. The crew commander assigned to recognise
interior conditions may smply dose the door to
the apartment on fire. In addition, wetting the
door as spon as water is avadabe will improve its
fire resstant capabilites,

The use of a smoke curtan device can also
previde a solution whenever the door s damaged,
and hefp to prevent smoke from leaking into the
starwel once the invohed apartment s accessed
for fira suppression (Step 5).

Cunng initial smteror inspection of the fire area,
fire conditions and victm tenabilty are assessed. A
fast search and rescue cperation can be camied
out n some cases, but a fully involed fire with
poor victim tenabdity requires the focus of avad-
able resources towards the remaineng smoke filled
part of the buiking.

2. Creating an Opening
In order to create a unidrectional airfiow through
the budding, both an miet and an exhaust are
needed. The main entrance to the buwiding is —
usually used as the milet. Due to the buoyancy
effect of smoke, higher temperaturas mean lower
density, thus forong the smoke to “flat™ over
heavier fluids {cool air), With this being said, the
exhaust should be placed at the highest position
possible to ensure complete and efficient smoke
removal

In most cases, the fastest way o create an
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THE NEW ONES:

Unbeatable in performanca. Incomparably solid, light and
maintenance free

MWM 150 E
Radial fan

The ultra-<compact
antry-sovel model

& Folded spiral casing
mace of aluminum

. gt sl sLAbeity

» Low weight
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VM 600 D ex

Positive preasure

fan for fire-fighting

With spray adapter

8 Very compact
construction - best
varsion for limitad
siomng pace

Powerful fan wih
Sectronic drive and
IOW NOSE My ssaon

Fuly saxpioson
protected for 2000 )
2,210 22

® ATEX cartified

EVERYTHING
YOU NEED

Multi-Story & Complex
Structure Ventilation

TOPRY S0 MRl
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The Tempest PathMaster™ is a new and revolutionary tool used to
control interior How paths and limit smoke spread. The Special
Operations Power Blower is designed to vemilate karge, complex and
multi-story structures rapidly. Tempest offers everything you need to
conduct any ventilation job in the field. “Coruritted to Firefighter Safety”
800,346, 2143 - www. tempest, us.com

VL 500 D ex
Axial Fan

Now compiately from
adumnium

® \donl for sermy
Sizhionary uss

o For veniiation angd
eration with hoses

» Cortifiod fuly
SXPROMON Protecior
acc. 1o 98 £EG
ATEX

8 i YUCKS stanoertis
ace. to DIN 1455¢

ruwu mobile fans

As individual as your needs.

As a qualified solution provider for custum-
made fans, we provide the right product for
cvery use area.

This small and poweartul fans are proven in the most
axirema fire and rescue condions,

Avalabie in three designs sutable ‘or every oparating
coNation.

\When Fire trigades and Rescue senvices require a
robust, refiable and compact fan for removing gassss
and vapours, which can be easly transported 1o
incidants, they ook furthar than rnswu® mobile tans

The compact low footprint design aflows for case of
siorage when the {an is not required.

ruau” mobde fans are versatile and can be filted with
connectors for forced ventiation and made intrinsically
sate for those ncdents wherne axplosve gasses may
Do present,

The entire preduct range and detaled technical data
can be found at ruwu.de

From the smallest potable fan through 10 the powertul
pasitive pressure 1an - we have the right fan for you
Or if we don't, then we wil develop it
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PPV

exhaust point 5 by interior progression up the
staimell to open ventlation devices placed at the
top. Extenor access with the use of an aenal
vehicle or different stasrwe® to gain entry to the
roof may be mecessary when heavy smoke and
extreme temperature conditions are encountered

Having an exhaust paint which may be easily
closed or resealed s always most desrable, Thera-
fore, 2 force opening & a better aplion than a
break opervag. Beng able to reclose the exhaist
paint s important for a nember of reasons, the
operaticn may need o be aboried, a different
arllow may be requred and onde the smoke
has been remonved from the darmael, resealing
the exhaust point will help to increase intenar
pressune

A one sauare melre exhaust size can be encugh
o perfarm a defenswve PPV operation although
better results are achvenved In the two spare
metres 10 four square metres range, Whde offen-

BRING UP TRE
SUPER VAC

New Technology
(Direct Drive Petrol or Diesel)

Firefighters using a smoke curtain device to
isolate fire from stainwell.
Picture courtesy of Dr. Michael Reick

sive PPV {PRA) requuires very fast smoke removal in
order tc minimise the increase in heat release, this
parameter 5 not as caical In defensne PRV snce
the smoke in stainvells s colder and less likey to
reach is ignition pont,

Some bwidings do not have ventiation open-
INgs = the stanwed. i such a case, smoke must
be carmed out through cne of the apartments on
the uppermast floor. Property damage shoud be

Thé name that every firefighter in the fne of fire knows to call expected, but shauld not be a concern when con-
‘ - : N S hazard of e filled egress path.
for smoke ventilation. From PPV to PPA to Flow Path Control Sigening the hazam of 4 SoKE RN SIS
to Smoke Ejection. Super Vac is your go-o source for information 3. Removing Smoke
It s strongly recommended that crews return from
and products controlling ventilation. the fire floor and ext the structure before starting

ventilation to avword beng exposed to smoke flow
Othenwise, if a door is to 38 or an acodenta
opening s created, crews may be positioned
directiy in the fiow path of hot fire « garses,

In a general setwp, a undirectional airfkwe is
created from the entrance door (where a positive
pressure ventiation fan is placed) leading to the
exhaust openng in the upper portion of the
budding. The wihack distance hetween the fan
and entrance vanes upon et size and fan pess
farmance, ranging from two metres to four metres
lor a typkal tao-rmetre By one-metre buikiing
sntrance door

Smoke control on the fire ground is our specialty.
Contact us at: WWW.SUpervac.com
info@supervac.com
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DEFENSIVE USE OF PPV m
PPV LEADER Fans

The capacity of a fan to perfor ventiation will A design for POWERFUL fans
depend on the buiding configuration, air kkakane:

and friction lass along the established arflow. PPy
f‘:n'. ’.l:‘:ﬂ »:f_:;l:l mmto S '-l mm are used 'i‘ﬂli.-lfj’\

for structures up 1o ten s Ores, ana aven mome In

ar tight buidings commonly found = Surcpe and
North America
Larger fans ar the use

f multiple {ans ¢an be

depioved I legher perlormance s necessary, The
VY shape setup has proven o provile up to
"NMaster and rely” fan

{an at the

25 percent more airflow
setups whch imvoive the setting of
entrance and anather ako
an upper oo, visld even

It 8 not always possible to deploy a

one

path of &

ow In
o rewlits, a'though

lan at an

upper level within the strscture
Most fans useda Kk

cube metres an hour. At 50 percent of ths rated

rated around 20,000

capacty, a live-metre by two-and-a-half-metre
plan and a 20-metre high staswel can be cleared
out i ane minute if no addibional smoke 15 drawn

into the stairvwed|

4. Closing the Exhaust
Once the smoke 15 removed from the stairmll
chsing the exhaust paint, whie continisng to
concict poshive press
differential pressure

e

Ry,

Wilation, wall create a

the starwell and

Electric, Gasoline, Up to 400 000 m*/h
Water driven and of air blown!

Large flow fans
Great set back

24"

Gasoline
9-13

1811

Electric 110/220 V
Gasoline 6.5 hp
49 700 m/h

A . i voww leader-group.eu
Fan placed at an entrance of a high-rise 3

building. Picture courtesy of Tempest
Technology Corporation
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A typical "V* shape PPV

fan setup.
Picture courtesy of Kriss
Garcia

Arturo Amabich 5 a
Battahon Chief in the Madnd
matro area for CEIS
Guadalajara, respansible for
the Operational Dwision, He
15 a rmermber of Underwriters
Technical Panel for the PPV

study

For further information, go to
v artarnalich, wordpress,
COM OF vawaw. tempest.us.com
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exterior. There are several advantages to ths

positive pressure differential:

® Prevents smoke fiowing back into the staswell
A smoke curtain blocking the upper part of the

doar to the invohed room wi
result.

e Reduces the chances of fire spread and propa-
gation. The differential pressure will create
airfiowy against the fire room at the opening;
therefore, fire propagation is less likely to happen.

improve the

the strocture. Transitional attack does not
require a full intenos team, <o it can he pes-
formed by a backup team workng the extence.

® Indirect Attack: Conducted from the apar-
ment door or outside wandow o fill the fire
area with steam for fire suppression.

* Interlor Progression by Attack Team: An
attack done while keeping the dear dosed (or a
smoke curtain in place) to avoid smoke spread-
ing into the stainwell.

Positive Pressure Ventilation can clear smoke rapidly from
stairwells and smoke filled areas to provide a safe path of egress.
Suppression can begin as soon as the fire is isolated and can be
conducted while the PPV operations are taking place.

5. Fire Suppression
Although numbered a Step 5, fire supgoression
can start as soon as the fire s isolated and encugh
staff are on the scene. A second due crew can
start fire attack whie the first due crew & still
perfarming defersive PPV If anly one operation
can be conducted at a time (due to short staffing
ar no mutual aid) interior attack for fire suppres-
sion should begin only after the smoke has been
cleared aut of the structure.
There are a number of tactical chaices 1o be
considered in the fire attack:
= Transitional Attack: An offersive exterior
attack usng a straight stream amed to the
raom cedng has praven to be an effectve way
to “reset the fwe” and increase victim surviv-
abilty by reducng temperatures throughout

Conclusion

In complex structures {high-nse, muft-tenant),
tsolating the fwe area from the rest of the building
dvides a fire operation into two, less compley,
inodents where different tactical approaches can
then take place.

Remaving the hazard (smcke) from the wictim
or victims is more effective and efficent than
performing a search and rescue operation (remove
the victim or wetims from the hazard) in complex
structures,

Positive Pressure \entilation (PPV) can rapidy
clear smoke from stainaells and smoke filled areas
to provide a safe path of egress.

Suppression can begin as soon as the fire is
tsolated and he conducted while the PPV opera-
tions are taking place [ APF |
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