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© Fogmaker International AB

Vaxjo, Sweden, June 2025.

Lars Alrutz, CEO
Fogmaker International AB.

A word from the CEO

We have finally secured a last batch of liquid 1831
which will ease the transition to ECO-1 in the market.
If you have needs, contact our Market Support or
your Sales Representative for further information.
The sudden impact of the availability of the product
on the market has been a hassle, so it feels good to
have more breathing space.

It is still volatile on the market, but we feel that the
largest impact on the economy is centered to Europe.
Outside the EU the business is much more expansive.
\We continue to strengthen our brand in several
segments such as Material Handling and Mining

& Tunneling, mainly through frequent activities like
trade-shows and adverts/editorials.

Even if the shorter perspective has been up and down
lately, we feel that we have a great long-term strategy
to follow. That strategy means higher penetration

on appointed markets and focus on the eight main

segments of vehicles and machines. We now also
have a more distinct system configuration for BEVs
with the new sectional valve that we hope can be a
great success on the market.

The organization has been strengthened with more
sales-oriented personnel to better support You as
Partners as well as the OEMs that we strive to start
co-operations with.

We look forward to getting some time off during the
short Swedish summer at the HQ, but you should
know that many of us are available or at least can
forward your requests to a colleague during the
coming weeks. Fogmaker never closes completely,
so feel free to contact us and we will do our best to
support.

Lasse
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Fogmaker’s New FSS Technology
for BEV: Closing the Safety Gap

The Fogmaker Sectioning Deployment Valve

Introducing the Fogmaker Sectioning Deployment

offers targeted fire suppression for all critical Valve

compartments of your customer’s electric
vehicle, ensuring optimal safety during
worst-case scenarios.

While significant efforts have been made to reduce
the likelihood of battery fires, the “What If” question
remains at the forefront of everyone’s mind,
particularly in the public transport industry using
battery electric buses (BEB).

In the RATP BEB fire on April 4th, 2022, the driver
successfully evacuated 14 passengers within 20—-30
seconds. However, the bus was fully engulfed in

The new Fogmaker system, using the Sectioning
Deployment Valve, addresses this challenge

by covering up to four deployment zones. It
automatically detects a fire and suppresses it directly
within the affected battery compartment—buying
crucial time when it’s needed most.

For example, with 11.5 L of suppression agent

and 20-25 nozzles covering the defined risk areas,
deployed in a 1 cubic meter compartment through
6 nozzles, the system offers 2 minutes of sustained
suppression. Adding another 11.5 L increases this
to 4 minutes—a valuable window in any evacuation

flames just 30—45 seconds after the first indication of ¢cenario.

fire. Similarly, in the second RATP fire on April 29th,
2022, it took just 17 seconds from initial smoke to
full vehicle ignition, although this time there were
no passengers on board. These are just a couple of
numerous examples over recent years.

Evacuation times for buses globally have been
studied extensively, with data indicating that it
can take anywhere from 1.5 to 2.5 minutes to
evacuate a bus. This varies with bus size—from an
8-meter school bus to a 12-meter double-decker.
The introduction of BEV coaches, often operating
at highway speeds and possibly carrying sleeping
passengers, increases the challenge further.

In the event of a thermal runaway—whether in

a city, a tunnel, or on a bridge—every second
counts. Passengers with reduced mobility, or

those unfamiliar with emergency procedures, may
require more time. The critical issue is the narrow
time window between the first signs of fire and

the vehicle becoming fully engulfed in flames. The
challenge is clear: how can it be ensured the vehicle
is evacuated before it’s too late?

This is where Fogmaker provides a vital solution—
providing time for a safe evacuation before
conditions escalate beyond control.

Why This Is a Game-Changer for Public Transport

Electric buses are rapidly becoming the backbone

of modern public transport. With Fogmaker’s

new system, they can now be equipped with an
intelligent, responsive fire suppression solution that
directly addresses the greatest safety concern of the
BEV era. It bridges the critical gap between fire onset
and passenger evacuation—finally delivering the
protection the industry has been waiting for.

Also...

We should not forget that the fire in BEB often
starts outside the battery, which means that our
technology could completely extinguish a fire and
prevent it from reaching the battery packs.

Many times the BEB fire occurred during charging,
leading to immense material loss. We could delay
such thermal event and provide time for depot
sprinklers to deploy or for fire brigade to arrive.

Insurers are notably hesitant to BEB, also
strengthening the need for our product as a last
resort reactive fire protection.

RISE is planning for a full scale BEB fire test, applying
AFSS as part of the project, and Fogmaker was
number one to sign up.

v Comprehensive Protection for Electric Buses
Protect all critical compartments with a single, high-
pressure water-based mist FSS (105 bar).

v Targeted Suppression in up to Four
Compartments

Deploy suppression agent precisely where the fire is
detected, using up to four section valves.

v One System — Multiple Risk Zones
Integrate up to four independently controlled valves on
the same piston accumulator.

Key Information

Developed fully in-house by Fogmaker
International’s R&D department, maintaining the
simplicity and all proven benefits of the original
Fogmaker fire suppression system

First revealed to distributors at the Fogmaker
Partner Days 2024

Showcased at UITP Exhibition, Hamburg, June
2025

Official press release planned for September 2025
Formal launch at Busworld, Brussels, October
4-9, 2025

Trial installations completed

Part numbers available for 7.5 and 11.5 L systems

Contact us for more information and to discuss how
the Sectioning Deployment Valve can improve the
safety of your customer’s electric vehicle fleet.

//Carl Zandler

v Extended Cooling Discharge for Safe Evacuation
Up to 2 minutes of agent discharge for improved
passenger and driver safety during evacuation.

v/ Ideal for electric drivetrains, battery compartments,
and inverters

v/ Directs discharge only where needed
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Piston accumulators with Section valve(s) Data sheet

General info

Coming Soon: Assembly Station

Fogmaker fire suppression system with high
pressure water mist, protects vehicles and other

enclosed spaces against fire hazards. . .
Partners have requested an assembly station to make handling

piston accumulators easier and more ergonomic. The new 5
workstation is almost ready and more information and pricing will 'lﬂL
be available from September 2025. ——

Fogmakers piston accumulator is filled with
suppression liquid and nitrogen gas and
pressurized to 100-105 bar.

The section valve adds the function to fit
multiple detection and distribution systems to

one cylinder (PA). The avaliable models come in Key features include:

e Convenient way to handle 2 or 4 PAs at the same time

two different lengths and diameters, se image. 2-way 3-way 4-way 2-way 3-way 4-way
All models function in the same way. 7,51t 11,5lit e Rotating cradle makes it possible to work on the PAs in different
Image: Fogmaker piston accumulators (PAs) with Section valve(s) positions
PA with sectioning valve is ideal for vehicles where ) . .
several compartments need to be protected, Fire suppression * Able to handle all sizes of cylinders and double piston
(most electrical vehicles are designed in this Fogmakers suppression liquid is released from the piston accumulators
way), this lowers the cost as less liquid is needed. accumulator without electrical supply and is spread * Ergonomic working height
. inside the fire protected volume through a corresponding
System deSIgn distribution system. Each valve may be connected to a
The section valve is activated hydro-pneumatically maximum of 14m pipe and 2m hose.
and a distribution system fitted to this valve (with o . .
up to 14 nozzles) releases suppression liquid to that The liquid consists of water, frost protection and a foam
specifc protected volume. Up to 4 unique systems additive which cools and suppresses the fire as well as
may be installed to each Piston accumulator. prevents re-ignition. High pressure water mist attacks all § 1 5 I 4 *&' 3 I P L i
three sides of the fire triangle.
For example, without section valve(s), one 11,5L
PA or both a 7,5L + 4L is needed to protect Comp' One 7,5L PA can protect up to {5:5 x 4) total: 26m* * : . . -
(6,5m3) and Comp2 (1,8m3). With a section valve "2- compartment volume of a vehicle! T i
n . . |’
way’, you only need one 7,5lit PA with 2 valves. *assessments and dimensioning done acc. to R107 W b
o Risk analysis shall be done for each valve/compartment alone, not together.  — — —] T
Technical specifications
Model ------ > 7,5L 11,5L —
Number of 2 3 4 2 3 4 | . iEi
umber o -way -way -way -way -way -way
; . 0 it 0 - 1
section valves: Fdﬁ*h T 1 j K HO I:l
Piston Acc. Part no. 1072-02-230 | 1072-02-330 [ 1072-02-430 | 11122-02-230 | 11122-02-330 | 11122-02-430 é
Height (mm) 829 853 877 939 963 987 D dl b g
Outer diameter (mm) [ 2151 2178 \
Max. no of nozzles 28 42 56 40 60 80
Max protected volume m? | 13 19,5 26 25 37,5 50
Initial gas pressure (bar) | 16.5 .
Pressure (bar) 100-105 at 20°C ECO EEE' —%
Suppression liquid Eco 1 | Water, Frost protection PFAS 11 S =
-35°C FREE e | | [Sessss
Functional temperature |-30°C to 65°C e 25&“4

’ I 5 I 4 ¢ ] I ) I I

Fogmaker International AB ® Sandvdgen 4, SE-35245Véaxjo ®  +46470-772200 @ info@fogmaker.com @  www.fogmaker.com
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Climate Calculation for 2024

The climate calculation for 2024 is done. denotes all the greenhouse gases converted to Principles of the GHG Protocol The content of the report must be current,

Fogmaker continues to do well with a positive the climate impact that CO2 has. ) ) ) and the greenhouse gas emissions must agree
. .. The reporting must give a relevant picture of . .

growth, and this affects emissions. The the oreanization’s ereenhoUse as emissions with the real emissions to the greatest extent

climate footprint has increased with 10%. The To facilitate reporting, the emissions are g g & ' possible.

The reporting must also be comprehensive and

largest impact (82%) comes from purchased divided into three categories called scope 1, : . i o
. . . . . . o include all emissions that fit the criteria. Any ,
materials, particularly aluminium. Reducing 2 and 3. It is mandatory to report emissions o e Fogmaker’s Goals
.. o . .. e . deviations must be clarified in the report.
emissions while increasing production is a within scope 1 and 2, but optional to report , S .
. o e Fogmaker’s sustainability goals include:
challenge, but also an opportunity to develop emissions within scope 3. The purpose of the ) o . .
- . . . Data must be collected and reported in a * 0% harmful substances in the suppression
the business. scope is to clarify from which part of the value . . ) .
i - consistent manner to facilitate comparisons. liquid by the end of 2025
chain the emissions come from and what Anv ch i th thod t be d ibed
This year’s report only includes Fogmaker measures are needed to reduce them. . ntyhc angei N the MEethod MUst be describe e Emissions in Scope 1 (direct greenhouse gas
International. Fogmaker Finland Oy, Fogmaker I the report. emissions) reduced by 10% per year to 0 in
Brasil LTDA, and Fogmaker SEA have not been e Scope 1 - direct greenhouse gas emissions, , . , 2030
calculated for 2024 i.e. emissions that the organization itself is Everything must be described in the report, o . " I
' r.es:ponsible for and can influence even activitites that currently do not meet the  Emissions in Scope 3 (indirect emissions)
. . ' criteria. No activitites, sources, methods, or the reduced by 5% per year to 0 in 2045.
Reporting is done according to the GHG - . . .
} e Scope 2 - indirect emissions in the form of like may be left out of the report.
protocol - a global standard for reporting .
. . purchased energy from external suppliers,
greenhouse gas emissions. The reporting - . .
‘ for example: electricity and district heating.
includes CO2, CH4, N20O, SF6, HFCs and PFCs.
CO2e means carbon dioxide equivalents and * Scope 3 - indirect emissions in addition to
purchased energy (for example: materials, ) PATENRATIAREY AX )
transport and other external suppliers) Climate calculation for 2024* - Infographics 4[ 5 205 H20 Ry elons |

Figure [1.1] Overview of GHG Protocol scopes and emissions across the value chain

F -rel
Material and Equipment procurementH @ gt a'}g&g;?:;;;:?g‘gﬂ"mes 23 180 kg COze 5 139 330 kg CO2e
@ Purchased goods and services &= —

: B @ Upstream transportation and - 107 320 kg COze
iY== -
A
Scope 2 Lcope 1

distribution Business travel
INDIRECT DIRECT @n”

‘@ Scope 2 3210 kg COze - 168 670 kg COze

@ Employee commuting

&5 &b

Fogmaker International in Sweden

Was not calculated for 2024:

kY 3 Scope 3 Processing of intermediate products
cope .
- INDIRECT INDIRECT @ Capital goods _

II ‘ Waste generation in 1160 kg COze

. . operations
i ——

SEI——
Do and

A T e | g Processing of sold _ gy
serices | 4 waa | . ] bt ke products

c i, B 125 322 NI
ranec amuts company [ Disposal of products ’ Use of products
aribties
canital a 1] J s -
e franchises
Tusslamtl X e::ﬂwnpg m ot o A :! Was not calculated for 2024: @ Use of sold products @ gg :—-é Zr."._ 136 350 kg COze
|

~’ 63390kgCOze |

anemy ralpked [——
Betiibag 2 [ End-of-life treatment
% . et e E leased assets of sold products 0 kg COze @ Downstream transportation and distribution

Eramapnrkaticn srpducs
A dhmbritution Ll and-of ik

penerabed m breatiienk <l
oerations sold producs

-

TPy

wihicli

@ @ @ Upstream/Downstream leased assets, Franchise and Investments *Fogmaker Finland Oy, Fogmaker Brazil and Fogmaker SEA

Upstream activities Reporting company mstream activities are not applicable to Fogmaker International Ab for 2024 are not calculated for 2024 ©Maln 2025
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N ew La be‘ Fogmaker piston accumulator Final inspection: OK
AM#1029

|
Content: Suppression liquid and nitrogen. Pressure: 100-105 bar a1 20°C
Thiz piston accumulator may under no circumstances be deployed without being Serial no.
properly connected to the pipe distribution system - including the nozzles. The XHUHXKXX
Th ere is a new I a be I 8 106_ release valve must be secured with the red safety screw during transport,
’ service and installation. Valves, pressure gauges and other attached details on

lid or bottom may under no circumstances be disengaged, unless the cylinder
is completely depressurized. NOTE: The Fogmaker system requires periodic

BEG, to be used for piston

maintenance. For more information, please refer to the User manual. Part no.
accumulators that are filled XXXXX-XX-XXX
WARNING: Contains gas under pressure; may explode if heated. EEVEHEEE 44444

wi t h re-use d 1 8 3 1 I ! q ul d : BG BHUManme: Cuabpa ras N0/ HANATAHE, MONE 13 SKCNNOAMPA NPW HaTPARAHE. Suppressant volume:
H : N B BRI IBMAETHEEE / B SRR, IERATTHENEY) XXX liter
M O U nt It Ove r t h e a ntl _freeze s Varovani: t)hsahu‘}v plyn pod tlakem; pii zahfivani mitke vwbuchnout,

DA/NG  Advarsel: Indeholder/Inneholder gas/gass under trykftrykk, kan eksplodere ved opvarmning. Manufacture date:

™ sym bol O n t h e se ri a | n u m b e r DE Achtung: Enthilt Gas unter Druck; kann bei Erwdrmung explodieren. AAXK-XX-XX
EL Npoaooyr: Nepiéxer agpio und nieon ey Oeppaviel, pnopel va skpayel,
H ES Atencidn: Contiene gas a presion; peligro de explosion en caso de calentamiento.
|a be | ] Se e exa m p I e | m a ge S . ET Holatus: Sisaldab réhu all clevat gaasi, kuumenemisel viib plahvatada.
Fl Varoitus: Sisdltaa paineen alaista kaasua; voi rajahtaa kuumennettaessa

Important Reminder: Novec will be Discontinued

Important reminder: Novec™ 1230 from
3M™ will be discontinued by 2025-12-31 and

this means that Fogmaker will not offer any Brand

products starting with PN 1007...or 1008...

after this date. This is in line with our decision to phase out all uses of potentially harmful
substances and materials.

There are alternative fire suppression methods that could replace Novec™ 1230 in most
applications. Fogmaker Novec™-system used in diesel heater compartments can be
replaced with Fogmaker MiniFSS Eco 1.

There are cases where Fogmaker will not be able to supply a replacement product. For
these applications, Fogmaker is looking into different options. Contact your account
manager to discuss possible solutions for your situation.

If you need Novec™ 1230 for the aftermarket, don’t forget to place orders this year to
ensure delivery.

Help us Improve!

How many fires does the Fogmaker system put out?

Today, this is a question we can’t answer. We don’t know. Please help us by registering any
thermal incidents you hear about where a Fogmaker Fire Suppression System is fitted. All
incidents are interesting, whether we put the fire out or not.

Receiving this information helps us get better. It helps us improve our product and our
processes, and gives valuable information about the performance of the Fogmaker

system - information that can be used to enhance the Fogmaker system compared to our

competitors.

All partners have the possibility to register thermal incidents in the Partner Portal.

10

i R 3 S FRisd with
= Sisallda pameen ald Sl ajahtac ! 354 reused extinguishant:
FR Attention: Contient un gaz sous pression; peut exploser sous Peffet de la chaleur.
GA Rabhadh: Gds istigh ann, faci bhri; d'fhéadfadh sé pléascadh, md théitear,

HU Figyelem: Nyomds alatt lévd gdet tartalmaz; hé hatdsdra robbanhat.
(" \\ T Attenzlone: Contiene gas sotto pressione; pub esplodere se riscaldato.
»P BE:WELHABTSLIMREROETH

- TE=1
T oam.

KO A4 Q7 BY: 7HHE Y :"a"“
v Bridinajums: Satur gazi zem spiedi

Manufacture date: 2025-05-31 i i S B

info@fogmaker.com

4

fogmaker.com

i, FOGMAKER C €70 UK
SE-352 45 VX0
4707 Pl’ 198 b.il Cn

+A6 470 77 22 00 INTERNATIONAL AB

a var eksplodet.
T Ispéjimas: Turi slégio veikiamy dujy, kaitinant gali sprogti.
TR RTEE N AL &R MT Twissija: Fih gass taht pressjoni; jista’ jisplodi jekk jissahhan. 8106-886
ML Waarschuwing: Bevat gas onder druk; kan ontploffen bij verwarming.
- PL Uwaga: Zawiera gaz pod cisnieniem; ogrzanie grozi wybuchem. All types of maintenance and
Se ria I no.. 1 67896 PT Atengio: Contém gds sob pressio; risco de explosio sob a acclo do calor. installation of the Fogmaker
RO Atentie: Contine un gaz sub presiune; pericel de explozie in caz de incilzire, system may only be carried out
Part no.: 1062-02-030 SK Pazor: Hhsi-]!l.lljl' [Iilvn pad tlakom, pri ﬁlhrlii-]" mike erl}!’.!"ll‘lf. . by authorized personnel.
SL Paozor: Vsebuje plin pod tlakom; segrevanje lahko poverodi eksplozijo.
= SR Pain]a: Sadrii gas pod pritiskom, mole da eksplodira ako se izlake toploti Due Service date:
Suppressant volume: 6,5 liter sV Vaming: Innehdiler gas under tryck. Kan explodera vid uppvarmning.
TR Uyani: Basingh gaz icerir; isinldifinda patlayabilir,

Fluid group: 2
EN13445 = EN7G4-7 = EN12392

81004 verd,/

minal inspection acc. to 1029

Filled with

Next inspection: = 5
reused extinguishant:

pOLIEy

n Sigg: 26
B3 FoGMAKER
9 fogmaker.com
QQ 8105
L 8106-BEG,
U www.fogmaker.ccm smj

New Languages Available

The "driver’s information” label is now available
in more languages.

It is currently available in Swedish, English,
German, Dutch, Italian, French, Spanish, Polish,
Finnish, Norwegian, Turkish, Danish, Arabic and
Brazilian Portuguese.

INFORMATION - Fogmaker Fire Suppression System

This vehicle is equipped with a fire suppression system to protect the
engine compartment in case of fire.

i@:ﬁ Please read the User Manual
Daily system check:

1. Testalarm

2. Check cylinder pressune, normal pressure is 100-
105 bar at +20°C, i

3. Check detector botthe pressure, normal pressune is 20-
24 bar at #20°C. Pressure below 14 bar, will activate the
alarm. Pressune below 8 bar, will deploy the system.

4, Check that Detector bottle valve is open

WARNING] Only authorized personnel are allowed to work on the
Fogmaker system and componants.

Betore all work on Fogmaker systern andfor vehicle engine:
Insert red satety screw into valve: ——
Rermawve safety screw after work is completed.

“ Fingpruaiss itiradionad AR, e ROOS, SE- 350 08 Vingd, SAEDEN

............... G407 2200, weww Sogmaesoem E421-000 Arw

11



Fogmaker News June 2025

New Faces at Fogmaker

Panfah Treelao

Hello everyone! | am Panfah. | joined Fogmaker in February 2025 as an Office Manager &
Market Support at Fogmaker’s representative office in Bangkok, Thailand.

I’m genuinely touched by the warm welcome and
honored to be part of such an amazing sales team

at Fogmaker. Expanding into Southeast Asia not

only strengthens the international presence but also
demonstrates the vision, innovation, and dedication

to protecting lives and assets worldwide. | am very
impressed by continued commitment to safety, quality,
and sustainability with Eco 1 — 100% PFAS Free.

Prior to joining Fogmaker, | worked for AkzoNobel,
chemical manufacturing as PMO assistant manager,

the integrated supply chain team in South Asia Pacific. |
interfaced with Hub & Site manager of 17 manufacturing
sites (Pakistan, Australia, India, Vietnam, Indonesia,
Malaysia, Singapore & Thailand). My key responsibility
was to monitor key KPI & follow up on gap closure for

each plant.

Before that, | worked in various roles (coconut & packaging buyer, production planner) at
Harmless Harvest, acquired by Danone Group where | started my professional journey.

When | face a challenge, | am bold to go for it. | try to consistently develop to become a
better version of myself. | am passionate about collaboration, helping drive our mission to
deliver high-quality fire suppression systems across Southeast Asia Market & beyond.

12

Robert Tengvall

Hi everyone,

My name is Robert Tengvall, and | am a new Key Account Manager here at Fogmaker since

May 1 this year.

My area of responsibility will primarily be focused on our
customers in Asia and the Middle East, but also to some
extent in Europe, as well as our domestic customers, such
as Volvo and Scania.

| have extensive experience in sales and have, throughout
my career, mainly worked within the automotive market.
Before joining Fogmaker, | most recently worked as a Key
Account Manager in the construction industry, responsible
for the Swedish market. Prior to that, | spent 17 years
working for an American company that produces auto
parts, where | worked with their resellers in the Nordic
market.

As a person, I’'m very interested in sports and tried quite a

few different ones in my youth—but these days, it’s mostly a round of golf or a ride through

the forest on my mountain bike.

| look forward to becoming part of the Fogmaker family and contributing to continued

growth together with all of you.

13
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<<< Fogmaker in the news - Port Gear>>>

SMALL = BIG INVESTMENT

by Fredrik Rdnnqvist, Key Account Manager & Segment Manager — Material Handling, Fogmaker International

Ports bustle with activity from material handling equipment. An increasing number of that machinery is
battery-electric, which removes many hot surfaces and liquid fuels that pose a fire hazard in machines
with a combustion engine; yet other fire initiators, like heaters and hydraulics, are still there. Understand-
ably, many worry about fires in the battery packs. Extinguishing a battery fire is very difficult: the chemical
reactions happen quickly, the battery casing makes it very difficult to reach the blaze, and to make matters
worse, a fire in a lithium-ion battery creates its own oxygen, making it, more or less, impossible to choke.

he good news is that it’s rare for

a fire to start inside a battery.

Research presented at the Fires in

Vehicles - FIVE 2023 conference
shows that 50-60% of electric vehicle fires
never involve the battery. Batteries may
catch fire because of thermal runaway, but
this is, too, uncommon. Collision or an
external fire are the two main reasons for
a battery to start burning.

Whereas no fire suppression system can
protect against collisions, it can protect
against external fires reaching the battery
pack. An efficient fire suppression system
should target fire initiators to prevent or
delay an external fire from affecting the bat-
tery; it can also reduce flames from the bat-
tery in the unlikely event of it being on fire.

Myths, truths, and knowledge gaps
Recommendations for fire suppression
for electrical vehicles and machines used

to focus on dry or gaseous agents. This has
changed over the last 10 years, and water-
mist is now considered the best option,
as it has a better cooling effect than other
suppressants.

But wait a minute here! Isn’t elec-
tricity and water an absolute no-no?
After all, we’ve all seen this or that
movie where someone is electrocuted by
a radio or blow dryer falling into a tub.
Electric vehicles and machines are, how-
ever, built to withstand humidity, rain,
and road splash. They have high ingress
protection for any high-voltage parts.
A water-mist system like Fogmaker’s will
not penetrate components with an IP
classification of IP66 or higher.

But what if the IP enclosure is dam-
aged? It is every vehicle or machine owner’s
responsibility to make sure the equipment
is safe. Broken parts should be replaced as
soon as possible. A fire could damage the IP

protection, too, but in that case, the problem
is bigger than what can be caused by water.

Many also worry about water in an
electric compartment leading to people
being electrocuted. Fortunately, this is
very unlikely because of several reasons.
The components being protected aren’t
in the same compartment as people. You
need to be part of the circuit to get cur-
rent through your body, and that means
you need to make physical contact with
both the negative and positive terminals
(birds don’t get fried by sitting on power
lines exactly because they’re not part of the
closed circuit). Moreover, the gear’s battery
management system has many safety fea-
tures to protect from dangerous currents.

Ready to spring into action

- now & in the PFAS-free future
Fogmaker’s fire suppression system

works with a water-based mist, where

June 2025

<<< Fogmaker in the news - Port Gear>>>

PHOTOS: FOGMAKER

each single drop of water is split into
circa 8,000 droplets. Practically, that
means that Fogmaker has a great cool-
ing effect, and this is imperative when
dealing with fires in electric vehicles.
Fogmaker has decades of experience in
detecting and suppressing fires in engine
rooms and other enclosed spaces, and
the system will provide the best possible
fire protection performance if there is an
emergency. The system is tailored to each
type, make, model, and energy source
since they all have different risk areas.
The system developed by us springs
into action when the compartment
reaches a certain temperature. At this
point, a fine water-based mist fills the
compartment, displaces oxygen, and
chokes the fire. Fogmaker’s pressurised
cylinders ensure the system will work
regardless of position - even if the vehicle
has toppled upside down - and our pat-
ented nozzles divide each drop of water
into micro-droplets that have a great
ability to choke the fire. Water-based
mists also cool an area better than all
other methods on the market. Cooling

the area is important to prevent a blaze
from flaring up again, and, depending
on the application, Fogmaker systems
are designed to keep cooling somewhere
between 35 and 90 seconds.

Already in 2023, Fogmaker intro-
duced Eco 1, a fluid that’s 100% free
of per- and polyfluoroalkyl substances
(PFAS). Eco 1 is GreenScreen Certified®
at the silver level, meaning a third party
has verified all substances in the fluid
from an environmental perspective.
There is currently a proposal to ban
10,000 different PFAS chemicals, and
Fogmaker is ready for the future by
completely phasing out its liquids con-
taining PFAS now.

We also work side-by-side with the Port
Equipment Manufacturing Association
(PEMA) and many of the OEMs in the

material handling community to create
guidelines and safety recommendations
for the future (Fogmaker is proud to share
that it co-authored PEM A’s Fire Detection
and Suppression for Mobile Port Equipment
white paper, which is available for free on
the Association’s website).

Safety & peace of mind

A fire suppression system from
Fogmaker is a small investment for a big
enhancement of safety (and peace of
mind). With a pronounced focus on
safety in the industry, new electric tech-
nologies emerging for material handling,
and increased demands for productivity
and reduction of downtime, Fogmaker
is here to support you in your quest for
a safe and productive work environment
in material handling. [

Since 1995, the Vaxjo-headquartered Fogmaker International
" has been developing, manufacturing, and marketing fire

INTERNATIONAL AB

suppression systems with high-pressure water-based mist

for engine compartments. Fogmaker’s water-based mist chokes fires quickly and
keeps cooling the area to prevent flare-ups. Now 100% PFAS-free with our new liquid,
Fogmaker Eco 1! Visit fogmaker.com to discover more.
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<<< Fogmaker in the news - Dagens Infrastruktur >>>

DAGENS INFRASTRUKTUR // THIS ARTICLE IS PRESENTED BY FOGMAKER

" In mines andtunnels, youmust be able to trust all
components ofafire suppression system, because a ful
fire in these environments has such major conse

GERTIFIED FIRE
SUPPRESSION

In tunnels and mines

Fogmaker's fire suppression system for machinery and heavy vehicles uses a PFAS-free liquid
and attacks all three components that affect a fire — heat, oxygen, and fuel. It is the most tested
and certified system in the world and one of only a few suppression systems certified according
to the American Factory Mutual (FM 5970).

- LAST YEAR WE certified our system ac-
cording to Factory Mutual (FM 5970). About
twelve tests are carried out in tough environ-
ments where the system must suppress
fire under different conditions, says Mario
Flores who is Key Account Manager and
responsible for the Construction Equipment
and Mining segment at Fogmaker.
According to the FM website "HDME
(Heavy Duty Mobile Equipment) includes

a large range of sizes and complexity. The
smallest examples may carry a single
operator and have an open cockpit. The
largest include mining equipment that may
have several floors, a multiplicity of hazards,
and multiple occupants. FM 5970 requires
the examination of complete systems: either
storage and delivery, detection and control,
or combined detection, control, storage,
and delivery".

— We have been working hard for ten years
to get this certification and we are one of few
manufacturers of fire suppression systems
for the tunnel and mining industry world-
wide to have it.

The tests and the approval were carried
out with Fogmaker's new Eco 1liquid, which
is100 percent PFAS-free and GreenScreen™
certified at silver level.

It shows that it is possible to combine

<<< Fogmaker in the news - Dagens Infrastruktur >>>

DAGENS INFRASTRUKTUR // THIS ARTICLE IS PRESENTED BY FOGMAKER

fire protection with durability.

Mario Flores tells us that the company's
fire suppression system is the most tested
and certified in the world. It is also approved
and certified in countries such as Australia,
Sweden, and others.

- This means the name Fogmaker is
widely recognized today. In the past, it was
common for people in the industry to ask
what we did when we met them. Now we
don't need to explain anymore.

SUPPRESSES AND COOLS

Fire depends on three components to
start and keep burning - fuel, oxygen and
heat. Fogmaker's system attacks all three.
When the temperature in the engine com-
partment reaches a temperature of about
170 degrees, a hydropneumatic detector
hose breaks and the pressure in the hose
decreases.

When the pressure decreases, a valve
on a piston accumulator is activated. It
pushes out the suppressant with high pres-
sure through special nozzles in the engine
compartment, and this creates a dense fog
of micro-droplets.

- The water droplets evaporate in contact
with heat and expands. One liter of extin-
guishing fluid becomes 1,700 liters of water
mist, which extinguishes the fire and pushes
the oxygen out of the engine compartment,
explains Mario Flores.

PREVENTS RE-IGNITION

The water mist is sprayed out for at least
45 seconds and more if necessary. The long
activation time cools the engine compart-

— The best certification is that the users feel secure in
knowing that the system works, says Mario Flores,
responsible for the Construction Equipment and Mining
segment at Fogmaker.

ment and lowers the temperature by 700
degrees in ten seconds.

- With powder-based extinguishing sys-
tems, the powder is sprayed out in a puff that
extinguishes the fire. But it's still very hot
in the engine compartment, which means
it can easily re-ignite. With our system, the
suppressant absorbs that heat and create
steam that suffocates the fire, and forms a
film that prevents the fire from re-igniting.

With Fogmaker's fire suppression system,
it is easy to clean the engine compartment
after a fire has been put out. Just rinse clean
with water. With a powder extinguishing sys-
tem there is a risk of corrosion on machines
and components because extinguishing
powders are corrosive.

CONTINUED DEVELOPMENT

Although Fogmaker's fire suppression
system is fundamentally the same as when
it was launched 30 years ago, the system
is constantly evolving. For example, the
nozzles that pushes out the extinguishing
fluid during a fire have been developed for
different flows and strengths.

In Europe, the pressure in the system may
not exceed 100 bar. In the USA, the equivalent
of the Swedish Transport Administration
requires that the pressure in extinguishing
systems must not exceed 65 bar.

— Our development department put a lot
of work into developing nozzles that work
with our two systems, 65 bar and 100 bar.
These too were tested to gain FM approval.
Some parts of the system had to be able
to open and close several hundred times
without problem. It feels good that the tests
are so rigorous. In mines and tunnels, you
must be able to trust all components of a fire
suppression system, because a full-blown
fire in these environments has such major
consequences, emphasizes Mario Flores.

Another difference between different

Drawing of Fogmaker ’s fire suppression
system on a purpose-built machine for
scaling applications.

markets is that in the US, customers often
want more electronics in the system. For
that reason, Fogmaker has developed a
special electrical system with an alarm panel.

- In the US, they want more information,
for example about incidents that do not lead
to a fire. But it is important to point out that
our system is not dependent on electronics.
If the electrical system should not work for
any reason, the fire extinguishing system
will still trigger.

Companies in the mining sector are show-
ing great interest in Fogmaker's solution.
Kascco LTD carries out loading and trans-
port for mining companies in Zambia. The
company has several machines, including
excavators from 25 to 250 tons and dumpers
and mining trucks from 40 to 100 tons.
Kascco recently switched to Fogmaker's fire
suppression system on many of its machines.

FOGMAKER AT WTC 2025

Fogmaker will be present at the World
Tunnel Congress 2025, which will be held
in Stockholm 9-15 May. There you can meet
Matthias Karlsson (Key Account Manager for
mining and tunneling in the Nordic market)
who can tell you about Fogmaker's fire sup-
pression systems, security, and safety when
working with machines and heavy vehicles
and the technology behind it.

- That Fogmaker is ranked highly by the
most demanding certification bodies world-
wide shows that our fire suppression system
is top class, and we are proud of that. But
the best certification is that the users feel
secure in knowing that the system works,
says Mario Flores. H

INTERNATIONAL A B

www.fogmaker.com
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<<< Fogmaker in the news - Container Management>>>

The future is fast tracked
and Fogmaker takes on the
challenge

Modern port business and container handling have evolved far from the heavy lifts of
the longshoremen. Today’s port business is an industry where significant technological
progress has been made, and the sector constantly seeks new ways to optimise.

ires in a port remain a constant threat, and with

the ever-present heavy machinery in a modern

port we have also come to see that sometimes

fires start in these machines. The good news is
that the industry is increasingly waking up to these risks
and seeks to equip machinery with vehicle fire suppres-
sion systems.

As a supplier of these systems, Fogmaker must take
steps to keep up with the high speed of innovation and
changes.

For this reason, not just Fogmaker, as the market leader
in Europe, but also our competitors, are working hard to
innovate. From Fogmaker’s side we see three important
steps for future proofing:

1) Develop as eco-friendly products as possible
2) Follow the Zero Emission trend wherever it may take us
3) Adapt a sustainable method of production

To improve on point one, we are constantly seeking new
materials and suppliers to minimise our impact on the en-
vironment. The advent of Fogmaker’s new PFAS free and
eco-friendly suppressant liquid, ECO 1, is one such in-
novation. Fogmaker has had ECO 1 on selected markets
for some years, but it is now being launched globally and
we are phasing out the old suppressants. ECO 1 is Green
Screen Certified at the silver level, and this means that a
third party has approved all substances in it from a health
and environmental aspect.

More and more ports and operators are investing in
electrical vehicles and machines, and the risks of a fire are
different from those in combustion engine vehicles. We are
looking into the best way to combat these fires, and high-
pressure water mist with extended cooling is a preferred
solution. Many of the producers of EVs have decided to
side with us in this new challenge. Electric Vehicles for
the masses is a relatively new occurrence in society and
designs differ. As such, new different risks are introduced.
It is notoriously difficult to suppress fires in battery packs
and a whole new way of doing risk analysis has been in-
troduced. There is far less statistics on battery fires than
in combustion engines, but one thing is clear and that is
that long activation time (= more cooling) is of the essence.
What little statistics there is also tell us that the problem is
not the batteries — fires are more likely to start anywhere
but the batteries. Water mist works on components with
IP66 or higher.

Simultaneously, Fogmaker is working very hard to re-

duce energy consumption in its production process, to
reduce the amount of travelling, and an array of other
measures to keep our CO, footprint down.

It goes without saying that ports and operators dislike
unscheduled downtime and the machines and fire sup-
pression systems must be gold standard. Fogmaker is the
most tested and certified vehicle fire suppression system
in the world.

Fredrik Ronnqvist, key account manager at Fog-
maker International AB

Top: SSA Marine Mexico
Bottom: ICTSI Mexico

Conlainer Management / April 2025

<<< Fogmaker in the news - International Fire Buyer>>>

FIRE SUPPRESSION FOR ELEGTRIG

VEHICLES AND MACHINES

INTERNATIONAL A B

As increased environmental concerns move vehicles and machines away from traditional diesel
engines, battery electric solutions change the reality of fire suppression

any worry about fires in the battery packs and it is true
that extinguishing a battery fire is very difficult. The
chemical reactions happen quickly, and the battery
casing makes it very difficult to reach the blaze.

The good news Is, it's rare that a fire starts inside a battery and

of electric vehicle fires never involve the battery at all. Batteries
may catch fire because of thermal runaway, but this is rare.
There are mainly two reasons for a battery to start burning:
collision or an external fire.

No fire suppression system can protect against collisions, but it
can protect against external fires reaching the battery pack. A
good fire suppression system should target fire initiators to
prevent or delay an external fire from affecting the battery, and
can reduce flames from the battery in the unlikely event of it
being on fire.

: MYTHS, TRUTHS, AND KNOWLEDGE-GAPS

: Recommendations for fire suppression for electrical vehicles
: and machines used to focus on dry or gaseous agents. This
. has changed over the last ten years and water is now

. considered the best option. Water-mist has a better cooling
research presented at the 2023 FIVE conference shows 50-60% !

effect than other suppressants.

: But, electricity and water is a no-no, right? We've all seen the
: movie where someone is electrocuted by a radio or blow dryer
: falling into a tub.

. Hlectric vehicles and machines are built to withstand humidity,

: rain, and road splash. They have a high ingress protection for

- any high voltage parts. A water-mist system like Fogmaker's will
. not penetrate components with an IP-classification of IP66 or

+ higher.

: Many still worry about water in an electric compartment leading
‘ fo people being electrocuted. Fortunately, this is very unlikely.

* Even besides being constructed to withstand water, the
components being protected aren’t in the same compartment

. as people. You need to be part of the circuit to get current

. through your body, and that means you need to make physical
: contact with both the negative and positive terminals. As an

- example, birds can sit on power lines because they're not part

- of the closed circuit.

- Last but not least, the Battery Management System has many
. safety features to protect from dangerous currents.

THE FOGMAKER SYSTEM

- Fogmaker’s fire suppression system works with a water-based
- mist where each single drop of water is split into thousands of
. tiny droplets. Practically, that means that Fogmaker has a great
cooling effect, which is imperative when dealing with fires in

- electric vehicles. The system s tailored to each type, make,

- model, and energy source since they all have different risk

. areas.

. The Fogmaker system deploys when the compartment reaches
: a certain temperature. At this point, the water-based mist fills

- the compartment, displaces oxygen, and chokes the fire.

- Fogmaker's pressurized cylinders ensure the system will work

- regardless of position - even if the vehicle has toppled upside

. down - and the systems are designed to keep cooling

* somewhere between 35 and 90 seconds.
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In the areas of construction, tunneling, and mining,
the risk of fire cannot be ignored. Equipment works
in unfavorable conditions, often surrounded by
flammable material, high-pressure fuel, and extreme
heat. If a fire occurs, it may be life-threatening, cause
considerable asset loss, and lead to costly downtime.
Recognizing these risks, Fogmaker has established
itself as one of the global leaders in fire suppression
technology, providing a high-pressure water mist
system that offers unparalleled protection for
vehicles and machinery in these sectors.

HOW FOGMAKER WORHKS

Fogmaker's fire suppression system identifies possible
engine fires and suppresses them in their earliest stages,
preventing escalation and re-ignition. Unlike a traditio-
nal system that uses powder or foam, Fogmaker uses a
high-pressure water mist that promotes rapid fire sup-
pression by cooling the fire and displacing oxygen while
suppressing fuel that's burning. In cases of engine fire,
the system takes a tripartite approach to suppression by
injecting the water mist, which removes heat, pushes out
oxygen, and suppresses fuel at the same time. The sys-
tem's triple-action approach ensures that fires are rapidly
contained before they can spread, making it the preferred
solution for over 300,000 vehicles worldwide.

One of the key advantages of the Fogmaker system is its
ability to function effectively in enclosed and hard-to-reach
areas, such as engine compartments or hydraulic systems.
Fogmaker has a discharge time of up to 90 seconds, which
is much longer than other systems, and an impressive coo-
ling capacity, which reduces the potential risk of re-igni-
tion and gives operators time to evacuate.

80\ WWW.MOVEITMAGAZINE.COM

Move It Magazine>>>

INFIRESAFETY:=
FOR HEAVY MACHINERY

FIRE RISHS IN CONSTRUCTION,
TUNNELING, AND MINING

Heavy machinery in these industries often contains large
volumes of diesel fuel and hydraulic oil, both of which are
highly flammable. In construction, dust and debris accu-
mulation around engine compartments can act as additio-
nal fire accelerants. Similarly, equipment in underground
tunneling and mining works in confined, high-risk settings,
where a fire may go undetected and ultimately have devas-
tating consequences.

With the increasing adoption of electric and hybrid ma-
chinery, additional fire hazards arise. Thermal runaway

in a lithium ion battery can lead to intense and diffi-
cult-to-control fires, while fuel cell technology presents gas
explosive hazards if ignition occurs. According to research
provided at the 2023 FIVE Conference, 50-60% of all electric
vehicle (EV) fires do not occur in the battery, but rather

in other vehicle components, underscoring the need for a
holistic fire suppression approach.

Fogmaker addresses these evolving challenges by ensuring
that fires are contained before they can reach critical com-
ponents such as batteries or fuel cells. The system provides
cooling and suffocation for the fire, while providing additio-
nal margin of safety for operators working in high-hazard
Zones.

TAILORED FIRE PROTECTION FOR
EVERY MACHINE

Understanding that no two machines or applications
present the same fire hazard, Fogmaker customizes each
fire suppression system to suit specific vehicle models
and energy sources. The system is fully automated, requi-
ring no electrical power for activation, making it a reliable

June 2025
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solution even in power-failure scenarios. It offers
flexibility with different piston accumulator sizes,
easy installation with minimal space requirements,
and both automatic and manual activation options.
The system also features continuous monitoring for
low pressure, activation status, and fire alarms, with
an optional automatic engine shutdown as an added
safety measure. The extended cooling time further
prevents re-ignition, ensuring total protection.

CERTIFIED SAFETV AND
ENVIRONMENTAL
RESPONSIBILITY

With more than thirty years of experience, Fogmaker
has built a reputation for providing fire suppression
systems of high quality that are subject to com-
prehensive testing and certification. The system

has been approved by multiple international safety
associations including IATF-16949, and undergoes
stringent quality control to ensure reliability in the
most demanding environments.

der the most demanding circumstance.

Due to increasing environmental concerns and com-
pany sustainability goals, Fogmaker has introduced
the Ecol Fluid, a 100% PFAS-free and GreenScreen
Certified solution. Fogmaker's Ecol PFAS-free fire
suppression system is one of the few high-pressure,
liquid-based systems holding the FM 5970 certifica-
tion. Additionally, SPCR 199, UL, AS 5062, and SPCR
197 certifications make the Fogmaker system one of the
most rigorously tested and certified globally.

Mario Flores Dahlstrom, Region Manager LATAM and
Segment Manager for Mining, Tunneling, and Construction
Equipment at Fogmaker, stated: "What does this mean for
the industry? The FM 5970 Certification guarantees that the
system adheres to the highest international fire suppres-
sion standards for heavy-duty mobile equipment. SPCR 199
and UL Certifications confirm its performance under extre-
me conditions, including vibration, shock, and corrosion.
SPCR 197 distinguishes it as the only system with an inde-
pendently approved non-electric detection mechanism, en-

suring an additional layer of reliability. AS5062 Compliance
aligns it with the rigorous standards for mining and tunnel
equipment in Australia. Each of these certifications reflects
extensive testing to ensure the system operates effectively
in real-world scenarios. These certifications are not merely
formalities—they are the result of exhaustive validation in

environments designed to replicate actual fire situations.”

For businesses in high-risk areas where safety and conti-
nuous operating function are important, the need to invest
in an effective fire suppression system is more than a
precaution, it is a necessity. The Fogmaker system provi-
des a reliable and effective solution that safeguards lives,
protects assets, and ensures continuity of the businesses
where it is used.
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KMEEPINGFI
AT BAY: AN
INTERVIEWW
FRED ?
RONNQUIST

Move It Magazine sat down with Fredrik Ronnqvist, Key Account
Manager and Segment Manager: Material Handling at Fogmak
International AB, a manufacturer of fire suppression systems fi
engine compartments and enclosed spaces. With a stronghold :

the bus market and an expanding presence in construction, mining,
and material handling, Fogmaker’s history and strategic evolution
reveal how innovation driven by personal necessity can turn into a
global safety solution.

<<< Fogmaker in the news - Move It Magazine>>>
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MO ITHM . ZIMEE Canyou
tell us how Fogmaker got started?
What's the story behind the company?

FREDRIK RONNOQUIST: sure!

I wasn't there in the very beginning,
but I've heard the stories. Fogmaker
was born from a passion project. The
founder, whose name I believe was
Kennet—we'll need to verify that—was
involved in motorsports as a hobby.
He raced cars and, naturally, had a fire
suppression system installed in his
vehicle. However, he found the exis-
ting system lacking in performance
and reliability. So, he began expe-
rimenting with developing a better
system for his own use.

He succeeded in building something
that worked far better, and soon others
in the racing community took notice.
What started as a personal impro-
vement evolved into a product with
commercial potential. Eventually, the
idea grew into a business. The first
systems were tailored specifically for
the racing industry, but over time, the
scope expanded significantly.
e

One of the key
figures in the
company's growth
was Andreas, who
became the first
official employee
and later the
owner. Kennet saw
it more as a hobby,
but Andreas saw
real potential and
took a stake in

the company. He
eventually became
the sole owner
and led the com-
pany into what
we consider its
modern era, star-
ting in 1995. This
year marks our
30th anniversary,
which is quite a
milestone.

In 2022, Andreas
sold 70% of the
company to an

investment group
called Dacke In-
dustri, 8% to our
management team,
and retained 22% for
himself. He remains
on the board and will
sell the remaining
shares over the next
five years. But the
early years were
challenging—we
sold only a handful
of systems each
year. The roots of
Fogmaker are firmly
planted in motors-
ports, but the growth
came through careful
evolution and oppor-
tunity.

MRUMLLNE:
From race cars to in-
dustrial equipment—
how did Fogmaker
expand into sectors
like material hand-
ling, construction,
and mining?

WWW.MOVEITMAGAZINE.COM

FREDRIK RONNOVIST:

The pivotal moment came when regu-
lations changed in the bus industry. A
rule was introduced mandating that
any bus with more than 22 seats had
to be equipped with a fire suppression
system. That drove huge demand and
really propelled Fogmaker into growth
mode.

Even today, around 70% of our bu-
siness is still related to buses. But ha-
ving such a large dependency on one
sector is risky, so we started looking
at other industries where fire suppres-
sion is critical. We naturally moved
into construction equipment, agricul-
ture, and material handling.

Each of these sectors has specific

fire risks. For instance, in construc-
tion, machines working in tunnels or
enclosed spaces are often not allowed
without a fire suppression system. In
agriculture, machines like combine
harvesters can catch fire—especially
during harvesting season. That's de-
vastating because those machines are
expensive, only used for a short period
annually, and hard to replace quickly.
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E I Let's focus
on material handling. What are the
specific risks in this segment com-
pared to other industries like mining
or construction?

FREDRIK RONNOVIST! The
machines across sectors are often
similar—diesel engines, high-pressure
hydraulics, and lots of heat sources.
But in material handling, especially in
ports, the environment brings additio-
nal risks.

For example, terminal tractors go

in and out of ships. If one of them
catches fire inside the belly of a vessel,
the consequences could be catastro-
phic—not just for the equipment, but
for the ship and cargo. Then you have
other hazards in ports, like fuel silos,
coal piles, or wood chips, all of which
are highly flammable.

Plus, some port equipment—like
ship-to-shore cranes or mobile harbor
cranes—is extremely expensive and
hard to replace. If one of these goes
down due to fire, you don't just lose a
machine; you potentially lose 25% of
your terminal capacity. And unlike
wheel loaders, these machines can't

3o\
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be rented or replaced on short notice.

So fire suppression isn't just about
safety—it's also about minimizing
operational downtime.

: Are your
systems customized to specific types
of equipment like forklifts, reach
stackers, or automated warehouse
machines?

FREDRIK RONNOVIST: ves-

and no. A reach stacker, whether made

by Konecranes, Hyster, Kalmar, or

Sany, will have similar characteristics.

But each machine can differ in size,
configuration, and features.

That's why we always start with a
risk analysis. We assess the specific
risks tied to that machine—its layout,
components, and operating environ-
ment—and build a system around
those factors.

So while the core technology might
be the same, each system is tailored
to ensure optimal protection for that
specific machine.

WWW.MOVEITMAGAZINE.COM
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1 What
about electric or hybrid machinery?
Are the systems the same, or do they
require new approaches?

FREDRIK RONNQUIST: The
basic system—water-based mist—re-
mains the same, and research sup-
ports its effectiveness even in electric
vehicles. But the risk profile is very
different.

With combustion engines, we focus
on hot parts, fuel systems, and hy-
draulic hoses. In electric machinery,
the concerns shift to battery packs,
converters, and connectors. The aim
is to suppress a fire before it reaches
the battery. If a lithium-ion battery is
compromised, the fire is extremely dif-

ficult—if not impossible—to extinguish.

So we focus on early suppression and
cooling, giving people time to evacuate
and minimizing the spread. Interes-
tingly, our data shows that 60-70%

of fires in electric vehicles don't start
in the battery. They originate from
connectors or short circuits, which we
can manage more easily.

How do regulations or insu-
rance requirements impact
fire suppression in various
sectors?

FREDRIHK
RONNOQUIST: They
definitely do, though it's
more about geography than
industry. For example, the
U.S. follows regulations from
the Department of Transpor-
tation (DOT). In Sweden, it's
regulated by the SBF, which
is essentially a group of in-
surance companies that set
best practices.

Some sectors have speci-
fic standards—like mining,
construction, and public
transportation—but the

big differences come from
country to

country. That

said, we're

seeing increa-

sing discussion about

creating standards

for fire suppression in

trucks, particularly in Europe.

As for weather—people sometimes
think extreme climates might
influence fire risk, but honestly,
weather isn’t a major factor. The big-
ger issues are system design, regula-
tion, and operational environment.

: Can you
name any customers or projects in
the material handling space?

FREDRIK RONNOVIST:
Unfortunately, no. We have non-dis-
closure agreements (NDAs) with

all our clients, so we can't disclose
names. But I can say that we work
with all the major OEMs in this sec-

tor—either directly at the factory level

or through end-user installations.

If you visit major ports around the

world, there's a good chance you'll see

our systems installed in equipment
there. While we can’t name them, I
assure you they're among the biggest
names in the industry.

Without
naming names, do you have any
examples where your system helped
prevent major incidents?

Fredrik Ronnqvist: Absolutely. One
example that stands out is a mobile
harbor crane that experienced two
separate fires—our system extingui-
shed both.

Another case, not in material hand-
ling but worth mentioning, involved
a forestry machine that caught fire
three times—and again, our system
put out every single one.

There are many instances in contai-
ner handling where our suppression
systems have prevented full-scale
disasters. These are high-risk en-
vironments, and we've been able to

contain fires and avoid
signi- ficant damage or
down- time.

Fredrik,
this has been incredibly insightful.
Any final thoughts you'd like to share
with our readers in the logistics,
construction, and material handling
sectors?

FREDRIK RONNOVIST: just
that fire suppression is more than a
regulatory checkbox—it's an invest-
ment in continuity, safety, and long-
term savings. Whether you're opera-
ting a forklift or a multimillion-euro
crane, protecting that equipment—
and the people around it—matters.

And with increasing electrification,
system complexity, and environ-
mental concerns, having the right
suppression solution in place is more
critical than ever. We're proud to help
safeguard industries where downtime
can be costly, and safety is non-nego-
tiable.

Move It Magazine thanks Fredrik

Ronngvist for his time and insights.

As industries grow more complex

and risks evolve, innovative fire

suppression technologies like Fog-

maker's continue to play a vital role
in keeping operations safe and

efficient.
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HIGH VOLTAGE,
HIGH STAKES

Fie nsks n ekecine vehicks demand new suppression straleges

water mist systems o

st EV fires

Fogmaker explores how hgh-pressure

ve, sustairable protechon a

s gactnc vehclas ([EVE) gain traction across dns

noustnas — from public transportabon and ogshcs to
mining and construction — the complaxity of ire safety in

ngh-voltags envwrcnments 15 becomng Increasingly

apparert. Unfike traditional combustion engines, EVE presant

systems. From thermal runaway In battary packs to difficult-1o-

BCCaES gnitidn SOUrC

s andg the

ntial for re-igniticn

0N '.'E';’VHCIGQI{"; often tal short. This sh

re risk dynamics calle for a strateQu resp alored to the

structure and cperabonal nuances of modearn alectric vahicles.

lechnologies addressing these chalenges.

3y combining

automatic actvation, effective cocling, &l PRFAS-free

erwircnmental compliance, high-préssure walér mist systems

A considarations for EV fire suppression in loday's

evalving mobility landscape

Al THE FOREFRONT
As gectne vehicles [EVS) continue 10 accelerate across global
markets — from pubhc transport and construchion 1O minng

and agricullure the fire saflety challe

S they bring are

volving just as fast For flire safety prof ionals, adapting

o this BNah-oltage reality means rethieking

keaning nk

technologies 7 ,, :\-.

built

i

"At Fogmaker International,
we've been at the

forefront of developing fire
suppression solutions for
complex, enclosed engine
environments since 1995 "

for Woday’s mobiky landscape
Al Fogmakear International, we've been at the forefront of
ol

as battery-alectne and

coveloping lire suppresson sokdions foe camglkex, &

eNGINnge ervironmer
hytord powertrans become the row nomal, our work is more

moortant than aver.

UNDERSTANDING FIRE RISKS IN ELECTRIC VERICLES
Wihie EVS are generally sale, their lirg risk profile is vasily
diferent from that of combestion engimes, Fires in efecin
wehickes are often caused by CORSONS or fres that Slart in a

more fraditicnal pRce than tha Daltery pacx but once the

s are affected, the femperature can chmb rapkdly

igniting adja garch has

ant calls and releasng toxic gases. Raes

shown that a magority of the fires in BEV:s do not origin or gvan

have a Ink to tha battary itsslf, but  is aiso known that the

severty when a fire gets to tha battery is high

-

Compaounding the challengs, battery fhires

can resgnite long

appeanng

extnguishad, are difficut 1o suporess
because the battery S shislded, and

ocated in compact spaces thal are tough

1o accaess. Thay are also » genery

\tcomestoo

SUREYyY, for the fre to contmnusa,
&5 not an option. Some types ©

vahclas ai50 nave battanes n mors than

I'hese tactors demand a high-

perfiormancs Suppressicn system — ona

Quickly,
noepende

SUpRRRY

IRADITIONAL SUPPRESSION
SYSTEMS FALL SHORT

Conventional fire supprassion syatems,
especialy those based on dry chamical

powders or foams, were never designed

1o handie the unique D aoe of battery

fires, While they may srmother flames in a

tragitional engne bay, thay:

. Struggls to cool tha heat and alow

fires to flare back up

equIpmes

. Onen rely on ectrical systems 1o

funchion

EV fires demand cooling ana

containment

WHY HIGH-PRESSURE WATER MIST
15 THE ANSWER

Fogmaker's suppeession system uses
high-pressure water-Dased mist, delivered
thronaghy finely tuned nozzkes, Whaen
activated, # rapidly fils the protected

compartment with mecro droplets that

togethar have a big area and can

gssmilate more haat than reqular water

arops,

eral unigue

. Quick flame knockdown — displaces

oxygen 10 suffocate lire

*  Hapid cooing — absorts large

amourdts of heat, critcal for
preventing ré-Kretion

. Mnimal er Use a small amount

geas a long

way due to the high

prassure mist

June 2025

. clean up
. Sate for gectronics (1P > 66
*  Always active — wWorks

independently of wahcle powear o
position (even when the ignition i
off or the vehicle is upside downy)

Whether eting battery

compartmsnts

or auxilary units SEUre water

mist pravides fast, relabie, and

LEADING THE WAY WITH PFAS-FREE
SOLUTIONS

Ancther key 8

amvironmantaly CONECIoUS BUppressmon

oluticn In fre supQression

Is the Industry-wice shift away from PFAS

© of synthatic “foraver

als" long used n firefightng foams

and additnves. Theee substances

snticant risks 10 human health and the
environment and are now being reguiated
or banned giobaly,

Fogmaker has proudly ¢

and lwnched a 100% S
an lhquid: Eco 1 that is

™ cartified at the silver
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COVER STORY

This breakthrough delivers:

*  High performancs with smaller quantities

o Full compliance with new environmental standards

e Certification through ngaorows third-party fire testing

Eoo 1 has passed lire ests globaly - matching or exceedng the

of F

COMpPIoimise On s

effactvenass naker's prevous liquid - with zerc

Sustainabdity can't be an add-on; t's a

core part of engineenng huture-ready fire protection

WHAT FIRE SAFETY PROFESSIONALS SHOULD KNOW

[ you're invalved n SpPecifying Or assessna ive Suppression

systems for electnc vehicles, there are a few kay guestions to
keep N mind

1 Does the system actnate automatcally, even without
power!

Can it suppress lames and cool holspols?

5 1t safe for high-voltage erwvircnrmants and electronics?

4 Does it require costly clean-up?

5 is the lgud PFAS-free and compliant with upcoming
requlations’?

6. Can the system be adapled to the tight spaces and

moadar design of EV platforms?

-film:;:_;r:f_; the Nnght sSupDpressn sys

& can ba the difteraence

petween a minor incident and a catastrophic loss, High-

preseure water mest sys

.

lera, making them a strong chonce for the EV era

thesa ¢

REAL-WORLD READINESS: FROM BUSES TO HEAVY
EQUIPMENT

Foagmakear has equpped busas and other vehiclas with our

supprassion systems for the past 30 years, working clossly with

-1esied

N some of the werld's Woughest ervarcnments

Every application is unigus, and we offer modular design and

QoD sarvice suppart
READY FOR THE FUTURE

I'he shift 10 electric mobdity & not slowing down, and neither =

the demand Ior smartér, ceaner fire protection. Al Fogmaker,

v balave safely, sustarmabdity, and performance must go hand

n hand

As reguiations tighten and pubic expectations nse, fire safety

professionals play a crucal rol2 In shaping safer transport

systems, Qur mission is 1O support you with certified, affective,

ind future-proof solutions, buill on decades of expensnce and

a daap commitmeant to innovabon
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tems are uniquely positionad 1o meet all

When it comes to EVs. the voltage may be sikent - but the

stakns are loud axd cloy

ABOUT FOGMAKER INTERNATIONAL
Fogmaker high pressure water mist is very efficient for
extinguishing fire in multgde areas. The water mist gives an

mmedate choking and quickly coolng etiect. unique for the

water mest is the fact that is flls the entire fra-protectad area

and access re Deds outside the direct spreading area of the

vzzles. The water mest's abiity to guckly extinguish the fire
imis the amount of camage In the engine compartmsnt

With 'ydro pnecmaltic lirg detechion 1he suppression Sysiarn
works with the same aftect even when the alectricity supply 12
disconnected. Tha systam is also positioned ndepandently [if
the nstallation & laying on the side or up-side-down), Fire
re-inition Is peavented by the addng of a smaller amount of
foam to the watar mist which kas like a choking blankat over

the eotire motor compartment. THo extingushing fuid that s

generated from the water mist i1s emdronmentaly frencly and

115 easy o wash away. FB

Indian Mining Delegation
Cooperating with Business Sweden

Fogmaker International has a good
relationship with Business Sweden,
an organization whose mission

is helping Swedish companies
expand globally, as well as helping
international companies invest

in Sweden. We were delighted

to be asked to present about Fire
Suppression for Mining when a
delegation visited from India.

Fredrik Ronnqvist and Panfah
Treelao from Fogmaker went to
Stockholm to present and the group
showed great interest. Hopefully,
this will lead to new and improved
opportunities for protecting
machinery in mines in India.

From left to right: Ms. Malin Siberg, CEO Guideline geo, Mr. Hemant Pratap Singh, Executive Officer Confederation of Indian Industry, Unknown, Mr.Vijay Chauhan,

Head -Mines Baphlimali Bauxite Mine, Utkal Alumina International Limited, Mr. JyothishJacob.Thelappilly, Project Manager - India and South Asia Region Business

Sweden, Mr. Edward Murray, Founder & Board Member Greeniron, Mr. Johan Carlsson, Country Manager at Opsio, Fredrik R6nnqvist, Representative Business
Sweden India, Mr. Sanjit Kumar Adhya, OMQ Tata Steel Limited, Panfah Treelao
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Bauma in Munich

In April, Fogmaker International AB exhibited at
Bauma in Munich. This is the world’s leading trade
show for construction, building material and mining
machines, construction vehicles, and construction
equipment.

Bauma is a long show and we had two teams taking
turns along with partners visiting and helping out at
the stand.

Victor Rigotti de Brito, Fredrik Rénnqvist, Maria Sadowski, Samuel Caparrotti

Agrishow in Sao Paulo

Fogmaker Brazil had one more trade show in April:
Agrishow. Fogmaker International’s Mario Flores
joined Samuel and Victor for this one and had a very
productive time, interacting with large portions of
the Brazilian agricultural industry.
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Spring Trade Shows

UITP Summit in Hamburg

One of the Fogmaker teams at BAUMA.
Maria Stillman, Peter Andersson, Stefan Térner, and Mario Flores

Intermodal in Sao
Paulo

Also in April, Fogmaker International’s Fredrik
Rénnqvist and Maria Sadowski joined forces with
Fogmaker Brazil’'s Samuel Caparrotti and Victor
Rigotti de Brito at Intermodal.

Intermodal is a trade show for ports and port
equipment, and the team had a good show with
many visitors.

Fire Supprossion System |
with High-Prossurs
Watar-Sased Mis

Victor Rigotti de Brito, Samuel Caparrotti, Mario Flores

This show focused on public transport took place in June and Fogmaker International co-exhibited
with German partners Fischer Gruppe and Scharr Tec.

We took the opportunity to give industry professionals a sneak-peek of the new section valve. This
solution will be perfect for electric buses that may have many different areas in need of protection.

Pend on you you-need%b be
aroul‘ fire su Uppression Svstem

K‘%

Niels Kleibl, Pontus Andersson, Helena Ador, and Erwin Uitz

TOC Europe in
Rotterdam

Fogmaker has exhibited many times at this
port-related event and become a well-known
name in the industry.

A team from PSV in Great Britain joined us in
the stand together with Wilbert de Beer from
the Netherlands. Fredrik Ronnqvist held a
presentation on electric port equipment and
sustainable fire suppres

Robert Tengvall presents the system to a potential customer.
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Summer is here!

Fogmaker International will be open all summer,
but we have reduced capacity for a few weeks:
Limited capacity in production, July 21 - August 3
Limited capacity for deliveries, July 28 - August 10

I NTERNATIONAL A B




