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The objective of this paper

v Give credit to the people that pioneered the modern high-
pressure technology long before the commercial break-through
of water mist technology in the beginning of the 1990’s.

v" Hopefully, this paper will inspire others to document the history
of water mist technology in other parts of the world.




Two separate companies involved

v’ Electrolux Euroclean AB (later HTC i Amal AB).
Key people: Omar Vestli, Hakan Ungerth, Sten Hansen and
Bengt Créner.

v" GIRO-Brand AB (later ULTRA FOG AB)
Key people: Krister Giselsson and Mats Rosander




The development by Electrolux Euroclean AB (later HTC i Amal AB)

Omar Vestli had a background as a ship’s officer and Hakan
Ungerth is a Naval Architect.

Electrolux Euroclean AB were specialist
In high-pressure cleaning equipment.
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Fire tests at the Norwegian Fire Protection Training Institute
in 1981
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Conclusions from the test in 1981

v

The fires were rapidly suppressed but not completely
extinguished.

Water droplets and water vapour suspended in the air prevented
the fire from re-developing, even after system shut-off.

When the door to the test compartment was opened and air
allowed to enter the compartment, the fire re-developed.
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Fire tests at SP in 1983
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Conclusions from the tests at SP in 1983

v' The Class A wood crib fire was suppressed but the fire was not
fully extinguished.

v' Water only had limited effect on the gasoline pool fire.

v' The use of AFFF with the water significantly improved the
efficiency of the system against the pool fire.




Patent application in 1985
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The formation of HTC i Amal AB in 1987

After some years with no or limited economical return Electrolux
Euroclean AB decided not to develop the water mist fire protection
technology any further.

A separate company was formed in 1987, HTC i Amal AB.




The development of nozzles (automatic)
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The development of nozzles (open)

The system was given the name the “Micro-Fog system”
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Fire tests at SP in 1991

v' Tests in the ISO 9705 “Room-corner test” compartment,
furnished to simulate a passenger ship cabin or a hotel room.

v" An authentic ventilation system was installed.
v" An automatic nozzle was installed at the ceiling.

v' The nozzle had a standard response glass bulb with a nominal
operating temperature of 68°C

v" 6 liter/min at 100 batr.




Fire tests at SP in 1991
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Fire tests at SP in 1991
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Fire tests at SP in 1991

WTC 5000
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Fire tests at SP in 1991

Anders Ryderman (SP)

& | GaryE gergstrdm
(ABB Flakt Marine AB)
Omar Vestli Sven Brutsner




Conclusions from the fire tests at SP in 1991

v' The gas temperatures were rapidly reduced with minimal fire and
water damage.

v' The fires were not completely extinguished.

v' It was recommended that the nozzle be fitted with a fast

response glass bulb in order to further decrease the activation
time.




Fire tests conducted at SP in 1993

v" Cabin and corridor fire tests.

v' Automatic nozzles with a fast response 3 mm glass bulb, having
a nominal operating temperature of 68°C.

v 8,7 liters/min at 100 batr.

v' The system performed at an equivalent level or better than
traditional sprinklers, with a fraction of the water flow rate.




Epilogue

Due to low returns on development costs, HTC i Amal AB went out
of business in 1993.

In 1994, Hakan Ungerth patented an automatic (with glass bulb)
high-pressure multi-orifice water mist nozzle similar to the type of
nozzle tested at SP in 1993.

The rights for the nozzle were sold to YAMATO PROTEC in Japan.

During the 1990’s Hakan Ungerth continued the development of
both high- and low-pressure water mist nozzles together with the
Swedish company SweFire AB.




Epilogue
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The development by GIRO-Brand AB (later ULTRA FOG AB)

Key people: Krister Giselsson and Mats Rosander.

Krister Giselsson graduated as a fire protection

engineer in 1969 and after a number of years at ’ ”‘
S s

different fire departments, he was given a position as
a teacher at the Swedish Fire School in Stockholm in 7
1974. -

L

Mats Rosander graduated as a fire protection
engineer in 1977 and established collaboration with
Giselsson in the company GIRO-Brand AB that was
started in 1978. Rosander also received employment
as a teacher at the Swedish Fire School in
Stockholm, responsible for active fire-fighting.




Investigating of flashover and fire spread phenomena




The lecture book “Fundamentals of fire”

Giselsson and Rosander wrote the lecture book “Fundamentals of
fire”, published in its first edition in 1978.

“In the future a liquid, e.q. water, atomized to drops smaller than
powder grains will be the most important extinguishing agent
against flames indoor, so-called fine mist” .




Lecture videos
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The Fogfighter® nozzle (introduced in 1982)
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“Offensive fire-fighting”

L \ Effective cooling of the
combustion gases in the
overhead without disrupting the
thermal balance or creating
large volumes of scalding steam.
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Fire demonstration tests in Sollentuna in 1982
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Conclusions from the tests in Sollentuna in 1982

v ltis likely that a system using finely atomized water
(7,5 liters/min) can be an alternative to traditional sprinklers.

v' 7,5 liters/min was not sufficient to extinguish a severe Class A
fire inside a ventilated room, i.e. with a large opening factor.

v" The use of finely atomized water mist inside a compartment
threatened by fire can prevent fire spread for a long period of
time.




The formation of ULTRA FOG AB

In January 1990, Giselsson formed the company ULTRA FOG AB
together with two other persons: Sven Brutsner and Stefan
Forsstrom.

Stefan Forsstrom had been working as a sales representative for
Electrolux Marine AB, a subsidiary of Electrolux AB and was
familiar with water mist development work at Electrolux
Euroclean AB.




The “Scandinavian Star” fire, April 7, 1990

Arsonist fire. .
158 people lost their lives. |

VR Y
s

SP SP Technical Research Institute of Sweden



Fire demonstration tests in Balsta in June 1990
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Marketing of the ULTRA FOG system (mid-1990)
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ULTRA FOG < THE NEW WAY 10 USK

Wihane LLTRA FOG

weidbag ULTIAPOD wpsbrm Wil prasst Tin ipvenley
Y L T e il
N e e e L D
B A T L L L

LLTNA PO dons sryibing D fighimg eeld o
10wk gy whachs dag vinal Miw, Bad Hs ioain ofiet is
T e T o T )
P b U bndrmmg omaen hav o sk L
B e e e e ]
crew Bhely b bed npldady b

ILTRA PO s vory 100 Ster, atd s By s

oo ding o ol 10 o el mown ULTRAFOD e
o (han Dnh [ 1hmes et A

Wiahaur ULTRA 1OG

I WATER FOR VIRE SUMPRESSION

-

.

Prodected wiih CLTRA 1OG

ETRAMOG b il dvigast B ad wuoam, W
Cabias nd Bui pummentger calon aad bilht wistgert et
" ownh

(nnhilations o alimpde 10wt vinstloss sl [Vipes.
owgrwins vl o gt sodile and 0 dbal wwim by
N L N T R
wasiie o pweded < ity lanpy wvn sapeiee inediiphe
e

Wk w0 priarind by o gy prosento g, [eadesdivly
dbwve 1000 pui Shipe wheialy have thw ey Ao
chanrg, Movh swnowt v pipeng anl e hip b reeh
L

i e P SBe

Protesid with ULTRA MG e —



VR Y
s

HOW ULTRA FOG WORKS

T ULTRATOG setingeisinng spasen sencliod frum
sl el set tw Ou Svadidy fo agaes, Araar
TReAsION Hir dewdiged tu desx thawy st s

battaronimt 4 swbeed fime

1. EXTINGUISHING FLAMES

Wher o w0kl pumche menwe wr s flasc. & pute sl O
Thatne 10 & Bew agywinisaady | em Sack smaaed du Gl
ites

Diy prowict cateygatduts ww dos S of sonding Every
SIhe o ekt w wsrasnded 1n s N wiete B florw

Waor 1 m Wes dees lestebucriean Bm2 Oy puseEY
wnd dripe of water can act se sokd partcios

B wory wndl vt Jughom ous b teagge mao e Sae
Tregpasntly stough, The Denw will g sas ¥ ko 20
dum dropiets por ceded Detre of om0 fie The
A e sl s prioce syl ke sde
e poubbom of apismng the wier Dow sts w0 ety
druplote. Unihe Jry peossder, water camnat b grosed
p 0 oabaxe

o wden e Suphsn ar wielie © asnpad & dap
s sreniblering flez, ey L8 Sae flanwes, 0w Jooent

st Sutn. All fheve Swwn pttar pet oo fhe fame e L uemlig

wad Py P p i |
NG ]
‘B e
m 193 WS v
e

92 93 - L] "3
Au clectone vabw vuppliey waer o thy segzle.  The comy f & makers o posabie 10
i 10 adjeining areay and

1. PREVENTING FLASHOVER AND TUE
SPREAD OF FIRE

Inatially « B tesade ¢ Panibding: b e like o bos @
#o open wx Wilh sxdoer fers, Beserser, Satpy it
W Bl ot gaes comtaining snbuesl fucl e
wakly vudt ap Thow scosmbond e an goae
wwang avee tipee of Aadener sul he g cglision,
Nl ek 5 e ca alhes dovay il Dl
o ey B cmvpen sand de dowes 1o cemntiderning
rm Wi 0wl G dhanands oo the flammeduiiy f e
e Bu dupres of oedey wd e s o DO

" S e

The widvmm of wrad wets dragicts b Ser conesiiie
e doansdrnly mazan thar Sarmesatalty Patcadedy

o e culy v oF 3 By O flammatviey of S e
n depamice on the geateey of cuegy sebssed. The
VOIS eat o the waser dnplets ot guickly B
maloer M wmall atmreis A wanpy dreclved

Thes s Sul B fon is sabasd 3 msakbericg Thoe
willl e v Baslwvcs atnd the T will Dot spemad.

The puses tht (0 spowad wobs nlen masmn sowun weas
drphs wd apox, s So suko S et
N s will igoete 10 sxy cther moe, el S o o
the firw o lemited vetil o cen Seally be atapunbal

SP SP Technical Research Institute of Sweden

Marketing of the ULTRA FOG system (mid-1990)
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Fire tests at SP in 1992

Cabin, corridor and public space fire tests.

3,0 or 4,5 liters/min at a pressure of 180 bar. Activation via smoke
detectors.
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Epilogue

The first ULTRA FOG system was installed on the ro-pax ferry M/S
Stena Danica in 1992.

Due to economical problems, ULTRA FOG AB went out of business
in 1993.

The company was re-started with new owners and without the
involvement of Krister Giselsson soon after.

The company is still active and one of the world-leaders in this area.

&
ULTRAFOG AB

FIRE EXTINGUISHING SYSTEM



http://www.ultrafog.se/Default.aspx

Conclusions

v' The very first commercial, fixed high-pressure water mist systems were
developed in Sweden during the late 1970’s and early 1980’s.

v' Very early, the companies saw the potential and benefits of water mist
technology.

v" The companies had limited commercial success due to low initial
returns on high investments.

v" The pioneers of high-pressure water mist technology have not often
been given the credit they deserve. In actual fact they were at least ten
years ahead of the companies that we see in the market place today
and their efforts underline the truism that “if your are too early you are
wrong”.
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Thank you!
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