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CAFS - CEi,tAC DUTCH VERSION

The use of CAFS for interior structural fire attack proposes a complete turn-around ofthe curr,
approach to compartmental or interior structural firefighting for firefighters in Europe and sev
parts of the world. Are we truly ready to turn our backs on the lessons learned following the lo
firefighters lives? These tragedies prompted us to direct more attention and encourage awaren
fire gases form, transport and occasionally ignite inside fire involved structures. When used frc
interior attack position is CAFS abl€ to deal with the hazards offire gases forming in the overhr
approach route or in compartments adjacent to the fire? ls CAFS just 21st century hype or doe:
strategy offer us the latest approach to interior firefighting tactics?

The use of Compressed Air Foam Systems (CAFS) in the rural setting undoul
offer great benefits, as do regular Ctass'A'foams, for their penetrating an(
protective qualities. However, the inevitabte hyperand marketing associat(
such effective and innovative tools have exptoited the urban arena and we
finding oursetves facing an in-depth strategic review concerning our approi
structuraI firefighting.

ln generat, a large majority of fire departments have devetoped (outside U

systematic approach based upon high pressure water detivery (HPD) systen
percent of our structurat firefighting, utilizing finety divided water droptet
and inert the gases in the overhead before reverting to straight stream att,
complete extinguishment. The Swedish inftuence during the 1980s advanc'
knowledge further sti[[ as we were directed to pay closer attention to the ,

gas layers that formed, transported and often ignited to kitt or injure firefi
advancing their attack. The introduction of fire behovior troining and 3D I
fog applications provided the firefighter with the knowtedge and the confi,
work at close quarters with the fire whitst encouraging a greater element (

assessment, control and safety. lt was the transport of gases in the overhe,
we had overlooked for so long that had created a hazardous environment c
we appeared to have little controt.
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The transition to CAFS for interior firefighting apptications has its appea[ -

we can work at long range, for the reach of a CAFS firefighting stream is si
that of a fog pattern. There are even false assumptions that CAFS attacks I

replace the need for Positive Pressure Ventilation (PPV) as initiat attack mi
apptied from the exterior. CAFS decreases the surface tension of water to
cooling, however atthough it has been stated that CAFS offers twice the co
of ptain water - CAFS DOES NOT increase water's abitity to absorb heat. CA
and penetrates surfaces far more effectively than water but when apptied
range CAFS does not dea[ with the gases in the overhead! Any total transit'
CAFS for compartmental or interior firefighting demands we re-assess our
and neglect those gases that have caused so many firefighter deaths over r
years.

CAFS streams are (most effectively) apptied through dedicated smooth-bor
When combination fog nozzles are utitised the effect appears to'strip' muc
air from the bubbte structure and produce something more simitar to a reg
'A'foam stream. Such a stream, apptied in a fog pattern, wi[[ produce smal
droplets as the surface tension is reduced. These smatler droptets wi[[ havt
good effects in the gases but may evaporate ctoser to the nozz[e operator.
understood that such a stream is onty stightty more effective, if at all, thar
water at cooting and inerting gas layers.

Research has demonstrated that the benefits and advantages associated w'
in un-shielded post-flashover fires invotving open-ptan areas are countered
the fire is pre-flashoyer involving a 'shietded' area that is perhaps partition
sectioned throughout. What if the fire is in a room at the end of a long hal
heavy amounts of gases, smoke and heat fitting the hatt; or perhaps there i
reservoir banking down at the top of a stairway, filling the overhead with I
smoke. How can a CAFS stream in smooth-bore form take control of such a
that isn't yet on fire? You cannot'coat'the gases with foam from a straight
CAFS is undoubtedty effective on the post-floshover un-shielded fire and
knockdown effects have been frequently demonstrated.

The University of Canterbury in New Zeatand have evaluated CAFS on both
and'un-shietded'fires. This research does not consider operationaI issues s
the ease of use, cost effectiveness and effects of differing suppression equ
settings, size of detivery hose, ctass A agents, or methods of application. T
these studies are centered directty on comparing the effectiveness of thre
firefighting methods based on New Zealand fire service current operating
procedures, and is not intended to assess the optimum method of appticati
is no comparison, for exampte, of CAFS versus water streams in jet (straigl

The New Zealand research (to date) evaluates the suppressive effectivenes
pressure water-fog (HPD), Ctass A foam (fog) and CAFS (smooth-bore) on a
flashover fire in a2.4m x2.4m x 3.6m compartment. This enabtes a comp
the knockdown effectiveness of each method to be assessed relative to ear

and the times required for the compartment to reach tenabte conditions.

It is useful at this stage to quatitatively discuss the mechanisms of extingui
which contribute to the effectiveness of HPD. Friedman has studied the thr
fire suppression, and the associated mechanisms that are invotved. Fire car
supported if the fottowing four mechanisms are present (ie the four sides o
tetrahedron), presence of oxidiser, presence of fuet, uninhibited chemica[
and temperature. The mechanisms present that are thought to disrupt the
tetrahedron, are discussed below:
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* The vaporisation of fine droplets of water into steam. As the fog is conve
steam energy is absorbed, and the fire temperature decreases, reducing tl"
combustion. Because water droplets have a large surface area compared t<
water stream, this mechanism is far more efficient for a fog than a direct :

* As the water mist expands to steam (steam is 1700 times the votume of vr

the votume of air around the fire reduces, resutting in reduced oxygen con

* The presence of water fog reduces the flame temperature, thus [ess radii
energy is avaitabte to pyrolysise the fuet.

* The presence of steam btocks the radiative transfer between the flame a
pyrolising fuet. Thus less energy is availabte for the fue[ to pyrotysise.

* The impingement of steam and water droptets onto the fuel load effectiv
the fuel load and reduces the pyrolysis rate.

Some of the above mechanisms are simitar to those of the CAFS and Solutir
suppression methods being examined in this project.

It is considered that the provision of CAFS through [ow-pressure hose-tines
45mm) for deating with post-flashover fires in un-shielded structural comp
wi[[ optimize the potentiat of such agents, achieving extremely rapid knocl
when compared with water and increasing the capabitity of the amount of
carried onboard first arriving fire engines. lt should be accepted that the ir
use of Ctass'A'foams and CAFS have raised concerns over environmental al
personal safety issues. These inctude eye and skin irritation; respiratory pr
and diarrhoea if ingested. lt is atso we[[ estabtished that the desired effect
increasing water surface tension has inadvertently resutted in [arge amoun
and birds drowning in rivers and lakes fottowing agent run-off.

It is atso worth noting that standard commercial fire hose carried on appar
not designed to transport air and may react violently under such use condil

FEAM has urged the NFPA Technical Committee on Fire Department Appara
provide guidance on the use of hose that is suitable and safe for use on a C

system. At a minimum, the standard should state that: No hose shatl be usr

CAFS system unless such use is recommended by the manufacturer of the s
and the hose manufacturer and the hose is so marked for such use in a con
manner. ln the interim, FEMA has issued a technical bulletin to atert intere
persons of this situation.

It is interesting that NIST in USA have recentty compteted research that su1

water additives, when used through high-pressure delivery systems, may nr

effective as plain water! LINK TO RESEARCH HERE

Un-Shielded Fires

Michael Dunn - University of Canterbury - Christchurch, New Z,

(Reoort 1998/2)

A comparison is made between CAFS (compressed air Foam), HPD (High Prr
Discharge) and HPD with Ctass A Sotution on unshielded post flashover com
fires. Extinguishment was carried out by trained fire fighters using hand he
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whilst the method of attack was carried out fotlowing New Zealand Fire Se
operating procedures. The effectiveness of each method was determined,
recording the heat release rate using the method of Oxygen Catorimetry.
Knockdown effectiveness was atso evatuated by recording internal compart
temperatures with the use of themrocouples. ln addition comments from
firefighters have been recorded and video footage reviewed so that a qua[1

assessment coutd also be made. lt was found that CAFS performed more ef
than HPD or Class A sotution, in that less water was needed to obtain a sim
knockdown performance. No noticeabte benefit was obtained when Class /
was added to the unmodified HPD [ine. The biggest advantage of CAFS over
other methods was the abitity in being able to attack the compartment ind
from a distance, which has additional benefits with respect to tire fighter :

For these three firefighting methods agent was applied at a constant rate (

litres per minute to a post flashover, wood crib fire in a standard 2.4mx2
3.6m unshielded enclosure. A mix of 0.3% foam solution was used for the C

Ctass A runs which provided an average expansion ratio of 5.0 for the CAFS
2.3 for the Ctass A runs. ln att 10 experimental runs were carried out, whic
provided a minimum of three runs for each method. A[[ experiments had ic
fuel loads with the measured peak Heat release rate varying between 3 an,

It was found that in order to achieve total suppression CAFS required on av
litres of agentwhilst HPD and ClassA required 19 and 21 [itres respectivel1
terms of the time taken for the compartment to reach tenabte conditions i
heat retease rate to be knocked down to 30%,20%, and 10% of its initial va
ctear difference was found between either three of the methods. When thr
application for the latter two methods was reduced to 12 litres for one set
was found that compartment conditions at termination of suppression werr
tenabte for the CAFS run, and re-ignition of the cribs was less likely using (
use of ptain water in fog form (HPD) was found to coot temperatures in the
overhead more effectivety than with CAFS. The main advantage of CAFS ov
and Ctass 'A' Solution found during these tests is the benefit it has regardin
abitity to indirectly attack the compartment fire from a distance.

Shielded (by Partition) Fires

Neit Gravestock - University of Canterbury - Christchurch, Nelr
Zeatand. (Report 1 998/3)

A research project by Gravestock looks at the effect of the three firefighti
methods discussed above when held in comparison for extinguishing a shie
post-ftashover fire. A partition prevented any direct impingement on the fi
located towards the rear of the test-rig. The indirect applications of 170 L

seconds achieved compartmental temperature reductions from 820 deg C t
C within 80 seconds. However, the report stated that cooting rates were si
alt three methods atthough ptain water was again seen to be the most effe
the three agents. lt was noted that the CAFS stream passed through the fta
onty had any real cooling effect when it came into contact with superheatr
surfaces towards the rear of the test-rig. This caused an amount of steam 1

the ftames out of the test-rig doorway to a distance of 2-3 metres on initia
applications

The conctusion of the Gravestock research was similar to that of Dunn in tt
tittte difference was found in the suppressive effectiveness of the three fir
methods atthough it was suggested that additiona[ research using these agr
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larger compartment fires may prove worthwhite.

USA Experience of CAFS

ln a range of fietd trials the operationa[ capabilities of fire-fighting stream
been compared for structural firefighting effectiveness. ln most cases the
comparisons were made in straight-stream or smooth-bore form onty. The ,

effectiveness of water-fog apptications were rarely evaluated.

A series of controlted room and contents fires were performed at Wattops I

Virginia and Satem, Connecticut by Hale Fire Pump, the Atlantic Virginia Fi

Department, Ansul Fire Protection, the lnternationat Society of Fire Servicr
lnstructors, Etkhart Brass, the National Aeronautic and Space Administratic
Goddard Flight Center Fire Department, the Chartotte North Carotina Fire
Department, the Fairfax County Virginia Fire Department and F.t.E.R.O. (F
lndustry Equipment Research Organization) and the Salem Connecticut Firr
Department.

Using a thermocouple-strip chart recorder, identica[ rooms in acquired strt
were instrumented, the objective to measure time/temperature reduction
relationships with the application of water, ctass A foam sotution, and Con
Air Foam System (CAFS) aspirated ctass A foam sotution, applied in straight
form. The goa[ in using acquired structures was to perform testing in a mar
real wortd as possible, while stitt giving the utmost attention to variables s

fuet loading, fuel placement, agent application, and room ventitation. The

nozzle-man was used on each interior attack, duplicating agent applicatior
streams being applied after ftash over occurred. After indirect (ceiting) ap
for 60 seconds (straight-stream), direct apptication was made to room cont
an additional 60 seconds. ldentical galton per minute and tota[ water ftow
were established through the use of sensitive flow nieasuring equipment. lr

Connecticut burn series shown in the chart below, room sizes were 11'x 1C

with moderate fuel toading. The fuel was straw and pallets providing a dug
scenario with simitar fuel combustion characteristics.

A 20 Gpm ftow of plain water in burn number one provided a ftow stightty i
mean critical application rate. Any additional improvement in fire suppres:

capability woutd be identified in the time/temperature chart during burns
three with the apptication of ctass A foam solution, and ctass 'A' foam solut
Compressed Air Foam delivered at the same apptication rates. (*Note: The

evotution\ were not NFPA 1403 training burns, but data coltecting fires pr

by veteran professionats).

Test Results

The ceiling thermocouple time/temperature difference recorded on all thr
was negtigibte. This was not surprising because agent apptication was madr
to the ceiling for the first 60 seconds.

The four-foot [eve[ thermocoupte however, yietded graphic results.

http ://www.firetactics.com/CAI'S.htm t012512004
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Water

Foam Solution

Temperature Dropsru High Leve[ -1000 DEG. F. Down To 212 Deg. F.
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Drop Rate (Deg.F Per Sec.)

3.5

7.6

20.5

Time (Sec.)

222.9

102.9

Compressed Air Foam 38.5

Firefighter/Victim Stress

These four-foot [eve[ thermal readings woutd directly affect stress/surviva
trapped occupants in close proximity to the room of invotvement, and atso
firefighting personnel involved in rescue/suppression operations in an actu

ln a[[ tests, a total of nine rooms were instrumented, with agent apptied ir
same fashion. Resutts of the Satem tests were typical of atl tests. An impor
factor in the effect of ctass'A'foam sotution application is the type of aspi
device emptoyed. Note that in the ptain water and foam sotution applicatir
adjustabte fog nozzte set on straight stream was the apptication device. Er
shows that had an air-aspirating nozzte been used, higher efficiency would
been gained from the apptication of the foam sotution. The goal in these tr
to duplicate agent application using the same straight fire stream. CAFS
apptication used a batt shut off vatve onty, providing a straight stream.

ln 1990, the LA County Fi-re Deparlm€nt began an intensive evaluation of
foam. That ted to the specification of direct-injectiqn, muttiple-outtet foar
proportioners on atl new engines starting in 1992.|n 1995, the department
purchased three engines equipped with compressed-air foam systems. Todi
LACFD has224 front-tine engines, 10 reserve engines and 15 front-tine quir
equipped with Class A foam proportioners. An additional 19 front-tine engir
equipped with CAFS.

To quantify the effectiveness of Ctass A foam for interior attack, Chief Eng
Michael Freeman and Chief Deputy Larry C. Milter recently directed depart
members to conduct a series of controtled burn tests in three identical res
structures using water, a Class A foam/water sotution and CAF. Each strucl
instrumented with temperature sensors, and the entire process was videot
attacks were conducted using the same LACFD structure pumper equipped
1, 500gpm singte-stage centrifugal pump, Waterous/Pneumax 1 00cfm CAFS
2001 foam proportioning system, and Phos-Chek WD881 Ctass A foam conce
Astaris. The attack line was 200 feet of 1 1/2inch hose. A combination noz:
used in the water and Ctass A foam/water sotution tests, and a 1-inch smor
nozzle was used in the CAF test. After the interior was exposed to outside
al[owed to burn freely for a short time, the attack began and data recordir
started. The attack team started from a position in front of the structure ;
directed a stream through an open window or door. The team then moved
the front of the structure or around to one side to direct a stream through
opening. The CAF attack was started from a position at the curb, approxim
feet from the front of the dwetling, because of the tremendous carry of th
stream.
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Six lessons learned

Using compressed-air foam for an interior attack requires training. Here ar
[essons the Los Angetes County Fire Department personnel learned:

1. lnterior CAF attocks should be made at the flow rate required fc
structure. CAF saves water by knocking down the fire faster, not by

down the fire with a lower ftow rate.
2. I luUy chorged CAF tine has a very strong nozzle reoction. Pistol

other auxiliary support devices are recommended, because the high
stream can kick up loose objects. Eye protection should be used whr
working up close.

3. An interior CAF attack often can be made by directing the streot
through a door or window. This allows a greater standoff distance
reduces exposure for firefighters. Firefighters should aim at the ceil
for the best results.

4. When CAF hits a fire, it generates a large volume of steam. Beca
steam witt fitt the structure and vent strongly through any exterior c

other personnel working in the vicinity should take adequate precau

5. Even though CAF reduces interior temperatures faster than wate
(not fog), the upper portions of rooms will still be quite hot. Onc
the attack team shoutd stay low and not stand up too quickty after
knockdown.

6. Alwoys overhaul. Firefighters shoutd use low foam concentrations t
a wet CAF, as high foam concentrations produce a dry foam that dot
penetrate as we[[.

A known property of resistance to re-ignition also makes possible an exting
technique known as'panel-soaking', here described by Fornett (1991): The
tackte one panel at a time....The ceiting shoutd be taken care of first....One
panel at a time can then be soaked...reducing not only the fuel load but al
radiation abitity. A panel penetrated by Class-A agent radiates almost no h
can no longer contribute to the total heat load, helping reduce the chance
ftashover....Removing the fire's fuel by panet soaking does have a cumulati
reducing effect. By eliminating heat and fue[ piece by piece, large fires ca
sometimes be successfutly extinguished piece by piece. (p.324,325).

A research project by Robert G. Taylor Morristown Fire Bureau, New Jerse
explored the feasibitity of enhancing firefighting crews consisting of [imite
manpower by equipping them with Ctass-A foam and Compressed Air Foam
(CAFS) technology and training. The probtem that was addressed was that,
especial[y in the earty stages of fire suppression operations, there were fre
insufficient personne[ to emptoy traditional extinguishment methods safely
efficientty. The purpose of this research project was to determine if CAFS
technology and procedures coutd be used to increase effectiveness, efficie
safety under limited personnel resource conditions.

During most of 1992 and the earty part of 1993, the Boston Fire Departme
participated in a field test of a compressed air foam system (CAFS). The te
evaluation project invotved Engine Company 37, Boston's busiest fire comp
which seryes a densety poputated and highty diversified district west of the
downtown area.

The overal[ objective of the test program was to evatuate the effectivenes
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suitabitity of CAFS as a fire fighting agent in an urban environment. The an
intended to weigh the costs and benefits of installing CAFS on urban appari
retative effectiveness of CAFS versus water for interior and urban fire supp
and the positive and negative operationaI characteristics of CAFS that wou
inftuence a decision on whether or not to instatl CAFS on new vehicles.

An important consideration of the study was to identify any critica[ deficie
potential hazards that woutd cause CAFS to be considered unsuitabte for ur

or that woutd require special precautions. The primary attack capabitity tl'
used for the structure fires during CAFS evatuation was the 400 foot t-3/4 i
attack [ine with [-1l8 inch straight bore tip. This did not preclude the use r

inch hose where conditions warranted, such as wet[ invotved structures, lar

warehouse type occupancies, or commerciaI occupancies which have great
loads than residential structures. The t-3/4 inch hose is quicker to stretch,
weight, and flows approximatety 150 gpm when proper pump pressures ar€
supptied. The effectiveness of this attack [ine was compared to a regutar 2
hosetine flowing ptain water.

Two firefighters coutd easity handte and advance a futty charged CAFS tine,
through the hosetine is a mixture of foam sotution and compressed air. Thr
entrained air reduces the density of the ftowing stream, which atlows the I

more flexibte, as wetl as lighter in weight, so firefighters can advance and
the charged line more easily. Al-314 inch hose fitted with water weighs
approximately one pound per foot, white the same hose fitted with CAFS w
about half as much.

I Crews fett CAFS was equal to or superior to plain water, with at[ other
conditions the same. The crews fett that in almost every case the fire supp

effectiveness of the CAFS tine was at [east equal or equivatent to the wate
that they would have used in the same situation. (Their norma[ interior atl
is a [-3l4 inch hose with a 150 gpm combination nozzle.) They fett that thr
line was ctearty superior in terms of weight and maneuverabitity. lt was mr

fatiguing to advance, operate, and extend than a water stream, particutar
going up or down stairs.

I The abitity to attack with tank water meant that they did not have to
time to tay suppty lines or pick up wet suppty hose. This gave them a time
advantage attacking the fire. Also, one of the benefits from the air comprr

the abitity to blow att tiquid from the hose before repacking it back on boa

I They did not notice an appreciabte difference in knockdown capability f
fires. (Note, however, that the knockdown was achieved with about half t
rate of o conventional water stream.)

I The CAFS apptication greatly reduced the need to overhau[ contents a

interior fire. lt soaked into and through materials to futty extinguish atl firr
more effectivety than water.

I The foam stream did not have the "punch" of a water stream, so a difl
tactical approach was needed when fighting interior fires. This was not rel
be a problem in any of the fires.
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I Where fire was burning in a concealed space, such as a wa[[ cavity or
ceiting, it was necessary to have someone open a hote to appty the stream

However, when the CAFS stream was apptied through the hote it was much

effective than water at reaching and extinguishing pockets of fire. When a
into a cocktoft, it soaked into at[ of the insulation and extinguished the firr

I The firefighters did not feel an appreciabte difference in heat absorpt
the CAFS tine and they did not have a probtem on the few occasions that tl
compressor quit working during the attack. The buitt-in fai[ safe of the CAI

atl else faited, plain water coutd be pumped through the line already stret,

backing out to a safe refuge and regrouping, another attack on the fire wa
possible.

I Kinking of the hose was not a probtem, as long as they paid attention
they were going. lt was a benefit when they wanted to extend the tine bec

coutd completely stop the flow to add hose by manualty kinking the [ine.

I The most obvious advantages of CAFS were seen with vehicle and dum

fires, where the CAFS virtuatly etiminated the need for overhaut. A brief a;

of CAFS completety control[ed and extinguished the fires. There was no ne

tengthy overhau[. Large dumpsters, which normatty require extensive overl
a supply [ine from a hydrant were extinguished with less than 200 gattons r

sotution.

I There are several hospitats in Engine 37's area that use large containe
contaminated waste and sharps. Fires in these containers were handled wi
having to climb in or dump the contents for overhaut. This was considered
major advance.

I Footing on a fire ground is never completely without obstactes, wheth
several inches of water or piles of lathes, ptaster or other fire debris. The

conditions caused by the foam were not a problem to the crews that were
working with it. To other members it was something strange and foreign.

A few other observations were made by other companies ar
officers.

These were:

I The foam obscures the floor, hiding hazards that firefighters coutd slil
trip over. lt atso makes the footing stippery.

I Atthough members' face-pieces, at times, woutd be covered by foam,

was understood, a simple wipe with a gtoved hand removed it. A side bene

cteaning effect from the detergent base of the foam solution.

f A fire investigator comptained that the foam covered up the fire area,

it impossibte to find a point of origin. The investigator did not have time tr

http ://www.firetactics.com/CAFS.htm r012512004



CAFS - COMPRESSED AIR FOAM SYSTEMS Page 10 of12

the foam blanket to break down to proceed with the investigation. The otl
is that foam aids investigation. lt doesn't distodge and disorder room cont(
fixtures, etc. the way hose streams do. lt doesn't wash away paper traiterr
and in fact safeguards some physicat evidence.

I The Boston Fire Department Chemist noted that the foam residue cou

or complicate the detection of hydrocarbon acceterants in the rubbte of a
more sophisticated anatysis woutd be needed to isolate the foam from any
of acceterants taken from the scene of a fire.

I Some of the District Chiefs, particutarty in surrounding areas, were co
when Engine 37 came in to their fires with the t-3/4 inch tine as a bick-up
tank water instead of a suppty line from a hydrant. They were not convincr

the CAFS was an equivatent lo a2-ll2 inch back-up line supplied from a hy

Controlled Fire Experiments

ln addition to the fietd test of CAFS by Engine 37, a series of controlted firr
conducted at the Massachusetts State Fire Academy. The experiment was i
to conduct a more objective comparison of the effectiveness of a CAFS wit
conventional fire stream in interior structural fire fighting by using the san
(oad and fue[ [oad configuration in each fire. The tests measured the numt
galtons of agent (CAFS or water) used and the time required to extinguish r

The tests were not intended to be rigorous, rather they were meant to per

objective, measurable comparison of the effectiveness of CAFS in interior
fire fighting and to vatidate the fietd experience.

RESEARCH PROJECT - MONTGOMERY COUNry, MARYLAND .2OO2

ReBort by District Chief Steve Lohr available he_re

The probtem in Montgomery County, MD is the fire rescue service are unab
detiver a stated fire ftow goal equivalent to 500 galtons per minute (gpm) |
minutes (min) in many areas of the county. The purpose of this applied res
project was to exptore the possibility of using compressed air foam systemr
as a method to deliver an equivatent fire fighting capabitity to the 500 gpn
min fire ftow expectation with less water. Historical research, including th
[iterature review, was used to identify and summarize known information l

CAFS. The review inctuded experiences gained by others who have tested,
CAFS. Evatuative research was used to conduct a series of live test burns ir
high-rise buitding to verify the effectiveness of CAFS when pumped througl
standpipe riser, white measuring agent usage, temperature drop rates, anc

extinguishment parameters. The procedure started with a literature reviev
provide a current anatysis of CAFS usage by identifying the advantages,
disadvantages, [imitations and past experiences using the technology. Live
testing was initiated in a high rise buitding to vatidate the work of others a
provide new research regarding CAFS when pumped through a standpipe ril
data was evaluated carefulty to ctassify water and foam use characteristic:
monitoring the impact on fire fighting crews.CAFS was found to extinguish
fires in one-third the time, white using less than one-third the amount of v
quatity of finished foam was not degraded after pumping through the vario
and pipe diameters. Separation of air and water components did not occur
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in extinguishing parameters that were consistent with previous testing.Futr
recommendations were developed to pilot test a CAFS equipped pumper in
Montgomery County, and to develop a research partnership with third part
facilities in or near Montgomery County to vatidate the rote of CAFS for int
fighting.

RESEARCH BY THE UNIVERSITY OF WUPPERTAL, cER ,IANY 1997-99

Holger de Vries City of Hamburg Fire Department

Extensive research by a City of Hamburg Fire officer in Germany between '

1999 on the use of CAFS and CLASS A FOAMS in comparison to WATER on pc
flashover fires is reported by Dr.-lng. Holger de Vries, HBM - Ptatoon Comr
Hamburg Fire & Rescue Services Station F1931 - Hamburg/Germany.

CR.!B FIR.Es REPORT 1997

CAFS REPORT 1998

CLASS A FOAM REPORT 1999

coNcLUstoNs

The use of CAFS apptied in pulsing fog patterns has not yet been compared
putsing water-fog in the research to date. lt is apparent that CAFS offers ri
knockdown when applied in straight stream form ahd enabtes the fire attar
mounted from a safer distance and sometimes from an exterior position. T
CAFS on post-ftashover unshielded fires has undoubtedty been proven mor€
than a direct attack from a plain water stream and ensures the minimal an
water carried on first-arriving fire engines is used to much greater effect. '

be most useful to firefighters when using water direct from tank suppties p

connecting to a hydrant system or open water suppty.

The use of CAFS from an interior position has yet to be proven more effect
pUtsing water-fog patterns in gas cooling apptications. Therefore any rever
direct fire attack streams on an interior approach route that, in turn, resu
negtect of the forming fire gas layers that have been responsible for the [o
many firefighters lives may be a mistake. lt is considered that a pulsing fog
from a simple class 'A' [ine may offer greater potential than that of a CAFS
equivatent when hose-tines are advanced inside fire-involved structures, e:
where the fire remains in a ventilation controlted and shietded state.
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