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RISE aims at finding new solutions for a sustain-

able future. Fires cause harmful emissions to 

the environment. Therefore, there is a need 

both to quantify these emissions from different 

types of fires and materials, and to assist in 

decreasing the numbers of fires and the conse-

quences of fires. RISE works actively both with 

solutions to decrease the probability for fires 

and with fire safety in relation to the solutions 

developed within the society to respond to 

different challenges, e.g., new energy carriers. 

All this can be summarized as Fire safety for a 

sustainable society.

Within the field of creating a sustainable 

society by improving fire safety there are several 

examples presented in this issue of Brandposten. 

One such example is the Guide to sustainable fire 

protection for plastics and composites, where 

the issue of flame retarded products is discussed. 

Flame retardants combine both issues described 

above, i.e., improvement of fire safety whilst 

avoiding adverse effects on the environment. At 

the same time, of course, the additives should 

not negatively affect the main properties of 

the material. On the same topic is the article on 

halogen-free fire protection of ABS. 

Trends and needs both to limit the use of 

scarce resources and to decrease the negative 

effects on the climate, have led to development 

of alternative energy carriers. However, new 

energy carriers introduce new hazards. These 

Editorial/ 
Anders 
Lönnermark

hazards are not necessarily more severe than for 

conventional fuels, but they are different, and 

these differences can require significant changes 

in the preventive work and in the tactics and 

methodologies for safe and efficient operations 

of the fire and rescue services.

Examples of alternative energy carriers are 

batteries and gaseous fuels such as hydrogen. 

The new and different risks this can lead to are 

very important to consider for these trends to 

continue to develop in a sustainable society. In 

this issue of Brandposten, two articles on the 

safety of gas tanks are included, one on what 

happens when a gas tank is exposed to fire 

with or without water application, and one on 

the possibilities for fire and rescue services to 

depressurize high-pressure hydrogen tanks. 

Hydrogen research at RISE has also led to a Best 

paper award!

Batteries are also discussed in this issue, in the 

form of hazard identification for battery energy 

storage systems (BESS) installations in harbours, 

and in the form of modelling of the spread of toxic 

gases from fires in electrical vehicles in enclosed 

parking garages.

"To quickly extinguish a fire is im-
portant not only to human safety, 
but also for the environment."

EU will from February 2023 ban around 200 

per-and polyfluoroalkyl substances (PFAS). RISE 

is offering testing of commercial firefighting 

foams. Traditionally these foams contain PFAS to 

improve the firefighting properties. Based on the 

negative environmental effects and the trend of 

banning PFAS, RISE has stopped commercial 

testing of PFAS-containing firefighting foams, not 

only those on the ban list. RISE has also created a 

testbed with focus on studying and evaluating 

realistic, sustainable and cost-effective 

post-treatment techniques for PFAS contamina-

tions, as well as new long-term alternative fire 

extinguishing agents and extinguishing method, 

without PFAS. 

As mentioned above, all fires have negative 

impact on the environment and to quickly 

extinguish a fire is important not only to human 

safety, but also for the environment. In the 

LASH FIRE project, concepts for water-based 

fire protection systems were developed for 

ro-ro spaces (roll-on, roll-off ships designed 

for wheeled cargo). Another way to reach a 

more sustainable society is to decrease the 

risk for fires and improve the fire protection 

by presenting and discussing these issues in 

different networking forums. One forum for this 

is the international association Society of Fire 

Protection Engineers (SFPE). Another important 

forum for presentations and discussions of 

trends and research within the field of fire safety 

is the conference Nordic Fire and Safety Days 

(NFSD); the second day NFSD 2022 was devoted 

to the fire safety and risk management of green 

energy. One way of defining and evaluating 

communication and collaboration is via so-called 

problem-solving networks (PSN). The project 

FIRE21 was launched to examine formal and 

informal PSNs and to understand what struc-

tures and capabilities exist within Sweden, 

Norway and Denmark for such problem solving 

for an efficient fire and rescue service. You can in 

this issue read about the work and conclusions so 

far from the ongoing project.

Lightweight construction materials are 

used to save energy. There are, however, many 

different properties that need to be assessed 

for these materials to be able to replace tradi-

tional materials, such as mechanical properties, 

acoustic properties and endurance. One very 

important issue is how these materials behave 

from a fire safety point of view. In this issue 

there are two articles on the assessment of how 

lightweight composite materials can be used 

in various applications and environments, still 

reaching the requested level of fire safety. Focus 

on sustainability has also increased the interest 

for using wood as a building material. This comes 

also with a concern for the fire safety. Two 

articles present research explaining important 

parameters in relation to fire safety and the use 

of wood in building elements. Another way of 

saving energy is to use insulation. Contaminated 

insulation can, however, lead to self-heating and 

so-called lagging fires; a study on this issue is 

presented in this issue. 

One type of fire that concerns areas such 

as large consequences for the environment, 

long-duration fires, hidden hazards, and risks for 

explosions is smouldering fires. In this issue, a 

project is presented that describes 13 amazing 

facts on smouldering fire that you might or might 

not have heard about before. Another example of 

possible long-duration fires with large conse-

quences for the environment are wildfires. In 

this issue you can find a comparison of the extent 

of wildfires in in different European countries 

during 2022, but also articles about a new 

national warning model for spring grass fires, and 

about a decision-making support system for first 

responders and authorities.

To be able to continue and develop our work 

within the field of fire safety, we are investing 

and expanding. You can read about our new 

ISO 9705-1 Room Corner Test and its use as a 

reference method. We are also happy to present 

our newest employees, 27 in Sweden and 15 in 

Norway.  I am certain there will be interesting 

opportunities for you to communicate with them 

on fire safety issues in the future.

In addition to all the articles, a list with many 

new reports is available for inspiration for 

further reading. 

Welcome to this issue of 

Brandposten! Enjoy the reading! 

I hope it will be interesting and 

inspiring for you!

On behalf of the editorial team 

consisting of Anders Lönnermark, 

Robert McNamee, Kaisa Kaukoranta, 

Haukur Ingason, Magnus Arvidson and 

Ragni Fjellgaard Mikalsen, from RISE 

Fire and Safety

Contact
anders.lonnermark@ri.se
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More and larger wildfires 
across Europe in 2022 – 
except in Sweden
The summer of 2022 will be remem-
bered for the long and severe heat 
wave and drought throughout most 
of continental Europe. New records 
for temperature and burnt area were 
recorded from Eastern Europe up to 
the British Isles. Meanwhile, Sweden 
experienced a very calm wildfire 
season with few large incidents 
although east Götaland suffered from 
a serious drought.

Droughts and high temperatures of Europe was 

all over the news, covering dry rivers in France, 

40+ °C in London and high intensity wildfires 

in Spain. The aftermath of the season is not yet 

fully evaluated but indications can be found from 

the satellite that have detected burnt areas. 

This information can be found on the European 

Forest Fire Information System (EFFIS), and is 

presented in more detail in Table 1. Only large 

fires, involving over approximately 30 hectares, 

are detected  but since large fires dominate the 

total burnt area this serves well as an indication. 

The data can be compared with the values 

average between 2006-2021. During this period 

the detected annual burnt area in Sweden was 

2 540 hectares while the national database of 

all incidents report just over 4 000 hectares 

per year.

More frequent fires and larger area

2 577 satellite detections were recorded until 

September 2022 which is 288 % of the 2006–

2021 average and combined they scorched 

771 000 hectares, 242 % of the average value. 

Most fires occurred in Spain, but the relatively 

largest burnt forest areas were found in Portugal 

with over 100 000 hectares (1.1 % of Portugal’s 

land area). The French Gironde region became 

known for 28 000 hectares burnt in three fires 

around Bordeaux during high summer. Also, in 

September a new forest fire burnt thousands of 

hectares burnt area, destroying several homes, 

and led to mass evacuations. In total, France 

experienced 667 % of an average annual burnt 

area in summer 2022. 

Compared to the average year, the most 

extreme anomalies were found for eastern 

Europe where Czech Republic, normally not 

familiar to large fires, saw one blaze of 1 400 

hectares in the Bohemian Switzerland National 

Park. The fire spread from the Czech territory 

over the German border and was extinguished 

only after three weeks. Sweden aided the 

response forces with two fire-fighting aircrafts 

together with aircrafts from Italy, Poland, and 

Slovakia. 

During March to April, numerous large grass-

land fires broke out in Romania. Spring grassfires 

are, just like in Sweden and Norway, common in 

Romania, but this year 150 000 hectares were 

detected, more than ten times a normal year. 

Sweden was the odd one out

With this European background, only five 

countries exhibited less than normal burnt area 

and Sweden was the most extreme with only 

10 % of the normal burnt area detected in the 

preliminary data. This was despite that east 

Götaland had a very long drought and high fire 

danger values during several weeks. The aerial 

resources of helicopters and aircrafts were 

working proactively and have been deployed in 

the earl stage of many incidents, thus limiting 

the fire spread before the fire have grown large. 

The aerial resources were deployed on about 80 

incidents according to unverified data from the 

Swedish Civil Contingencies Agency (MSB).

In Norway, 261 % of normal annual area was 

scorched. As often is the case for Norway, the 

fires were concentrated to the far coastal areas, 

burning heather and other light fuels in late 

March to early April. 

RISE activities

Currently RISE Fire Research in Norway is 

leading the large Green deal project Treeads 

(https://treeads-project.eu/) 

and RISE in Sweden is participating in the 

European project FirEUrisk (https://fireurisk.

eu/) in which two of the case studies are the 

east part of Götaland as well as the cross-border 

region between Germany, Poland and Czech 

Republic which was struck by fires this year. Visit 

https://www.ri.se/en/what-we-do/expertises/

wildfires for more information.

Country Burnt area (ha)
Percentage of 
country  area (%)

Comparison to 
normal  year (%) 

Spain 299 436 0.592% 447%

Romania 149 344 0.627% 1 043%

Portugal 104 450 1.137% 108%

France 65 578 0.119% 667%

Croatia 32 972 0.578% 251%

Greece 22 512 0.170% 50%

UK 20 362 0.083% 334%

Norway 2 143 0.007% 261%

Czech Republic 1 436 0.018% 15 850%

Austria 1 016 0.012% 5 846%

Sweden 266 0.001% 10%

EUR27 771 279 0.186% 242%

Table 1. Burnt area 2022 of some selected countries recorded by the EFFIS system (preliminary data).

Contact
Johan Sjöström

johan.sjostrom@ri.se
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The goal of TREEADS is to protect people, 

property, industry, and the environment from 

the catastrophic consequences of the extreme 

fire events in EU forests. The focus is on three 

phases of a fire event- prevention, detection, and 

restoration. This EU Green Deal project, coordi-

nated by RISE Fire Research in Norway, started 

in 2021, has an overall project budget of ca. 220 

million NOK and consists of 46 international 

partners who will work together for 3.5 years.

The pilot will involve exercises 
for first responders, controlled 
field tests in Norwegian forests 
and coasts to characterize the 
wildland fire and develop an 
evaluation regime for fire- 
resistant products and devel-
op logistics data exchange.

Demonstration of technologies: TREEADS 

will build upon state-of-the-art technologies 

and unite them in a holistic fire management 

ecosystem. The technologies include new 

materials, fire modelling, agroforestry, drones, 

and AI-based decision support systems. The 

technological solutions will be demonstrated 

in eight pilots executed in Norway, Italy, Spain, 

Romania, Austria, Germany, Greece, and Taiwan.

The Norwegian pilot: Forests cover 38% of 

the Norwegian land area, and there are many 

residential wooden buildings in proximity to wild-

land vegetation. The Norwegian TREEADS pilot 

will focus on fire prevention, forest fire detection 

and protection of key infrastructures in or near 

the forest. The pilot will involve exercises for first 

responders, controlled field tests in Norwegian 

forests and coasts to characterize the wildland 

fire and develop an evaluation regime for 

fire-resistant products and develop logistics data 

exchange. This work will provide suggestions 

to guidelines regarding necessary safety zones 

around critical infrastructure, and technical 

requirements for building wooden houses and 

cottages in areas with a high risk of forest fires. 

The Norwegian fire service, Statskog and the 

Norwegian Directorate for Civil Protection 

(DSB) are key stakeholders. From the Norwegian 

industry, Jotne EPM Technology, VIPO, and 

Woodify are project partners.

Holistic wildfire manage-
ment system for prevention, 
detection, and restoration 
of environmental disasters

The TREEADS project aims to develop and test state-of-the-art 
technologies to minimize the occurrence of wildfires and prevent the 
environmental disasters caused by them. The TREEADS platform will 
involve several components, such as fire risk analysis tools, unmanned 
aerial vehicle (UAV) command and control, social media analysis, and 
tools for evacuation, detection, and response. The system will provide 
support to the users, such as first responders and authorities, and help 
their decision-making processes. The socio-technical solutions in the 
platform will be demonstrated in eight pilots. 

FUNDING

TREEADS is funded by The Green 
Deal call under Horizon 2020, one 
of the largest EU Research and 
Innovation programs. For more 
information, please visit: 
https://treeads-project.eu/.

Contact
Ellen Synnøve Skilbred

ellen.synnove.skilbred@risefr.no

Contact
Kemal Sarp Arsava 

kemal.sarp.arsava@risefr.no
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A new model for grass fire warning is 
developed which estimates the risk 
of fast fire spread during spring. The 
model is used by SMHI, the Swedish 
Meteorological and Hydrological 
Institute, to produce hourly values of 
risks all over Sweden to issue warning 
at high-risk days. The model is also 
incorporated in MSB’s mobile app 
“Brandrisk Ute” and incorporated into 
their Fire Danger Maps. 

After snowmelt last season’s dead grass can burn 

vividly and give rise to many fires throughout 

Sweden. One afternoon of dry and sunny 

weather can make grasslands flammable even if 

rain fell in the morning. These fires are usually 

characterized by very fast flame spread but lower 

intensity than typical summer forest fires. The 

rate of spread and their high proximity to human 

settlements makes them extra common among 

fires jeopardizing buildings and people. 

As the season progresses, fresh green grass 

grows which severely impedes the ignition 

propensity, intensity and flame spread. When 

green grass dominates the fuel, it cannot sustain 

flames and the grass fire season ends, usually in 

April – May.

The new model was developed for MSB (the 

Swedish Civil Contingency Agency) contracting 

RISE to perform the work in cooperation with 

SLU (the Swedish University of Agricultural 

Sciences) and SMHI (the Swedish Meteorological 

and Hydrological Institute) [1]. 

RISE developed a phenological model of the 

seasonal progression based on snow depth and 

daily mean temperatures to calculate modified 

Growing Degree Days (GDD). The GDD model 

was based on 10 regions throughout Sweden 

with weather observations from 25 seasons 

(1996 – 2020) together with over 5 000 concur-

rent incidents. The incidents were manually 

reviewed to discard those that did not spread in 

grass fuels.

A model of flame spread rate on flat, ungrazed/

uncut, dry and cured grasslands (RW) was 

deducted from several Australian experimental 

burns [2], also incorporating the fuel moisture 

effect (Φmc). Fuel moisture content is in turn 

calculated hourly based on an American model, 

accounting for air temperature and humidity, 

wind speed, solar irradiance and precipitation [3].  

Finally, the impeding effect of the seasonal 

progression was estimated utilising a set of 56 

experimental burns throughout a whole Swedish 

season [4]. The flame spread rate from each burn 

was normalised to the conditions of wind and fuel 

moisture (sampled during each burn) and related 

to the seasonal progression GDD with a simple 

exponential decay, ΦC=e-0.0224∙GDD. The model is 
now completed by calculating the rate of spread 
as Rn=RW Φmc ΦC. 

Six hazard levels are defined based on the 

difficulty of controlling a fire, its impact to 

surrounding and fire statistics from 2019 – 2021. 

Maps are issued by SMHI following the grass 

fire danger on an hourly basis over the whole 

country, available at www.smhi.se.

SMHI’s fire danger maps:

www.smhi.se/vader/varningar-och-brandrisk/

brandrisk 

Link to the model report:

www.msb.se/sv/publikationer 

en-ny-modell-for-grasbrandsfara-i-sverige

Figure 1. Prescribed grass fire, 

Halland 2017 Photo: Johan Sjöström.

Table 1. Fire hazard classes based on the output of the model 

(from January 2022).

Hazard class Description
Rate of 
spread 
(m/min)

Fraction of 

incidents, 

(2019-2021)

Snow Snow covered land - -

Small risk
The grass does not convey 
flames

R�≤5 8 %

Moderate risk Fires can spread in grass 5<R�≤15 28 %

High risk
Difficult for laymen to 
control grass fires

15<R�≤25 34 %

Very high risk
Very difficult to control 
grass fires

R�>25  30 %

Season ended
The fresh grass dominates, 
and grasslands do not 
convey fires

-
GDD > 
100 %

-
[2] Cheney N.P. et al (1998) Prediction of Fire Spread in Grasslands, Int.l J. Wildland F. 8, 1-13

[3] Wotton M. (2009) A grass moisture model for the Canadian Forest Fire Danger Rating 

System, 8th Fire and Forest Meteorology Symposium, Kalispell

[4] Granström A. et al (2000) Gräsbrand Uttorkning och brandspridning i relation till 

brandindex, Räddningsverket P21-337/00, Karlstad

Figure 2. Left: Progression of the 2008 season (GDD) for Örebro. 

Right: Impeding effect on rate of flame spread due to growth of green grass.

[1] Sjöström J., et al (2021) En ny modell för gräsbrandsfara i 

Sverige, MSB1721, MSB, Karlstad

A new national warning model 
for spring grass fires

Johan Sjöström

johan.sjostrom@ri.se

Figure 3. Map of the grass fire risk at 15.00, 

2020-05-13.
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Research on CLT has predominantly been 

performed in relatively small compartments 

with small ventilation openings, which have led 

to ventilation-controlled fires. This is in great 

contrast to how modern buildings are built, with 

large open-plan spaces and large windows to 

allow for natural light. 

To better understand how the fire spread 

and fire dynamics of a compartment fire changes 

when a large surface of exposed CLT is present, 

two large scale CLT compartment tests have 

recently been carried out, led by PhD-student 

Andreas Sæter Bøe. The PhD project is financed 

through Fire Research and Innovation Centre 

(FRIC), which is a collaboration between RISE 

Fire Research, NTNU, SINTEF, industry part-

ners and authorities. The experiments were 

conducted at the outdoor test facility of RISE 

Fire Research in Norway. 

The dimensions of the compartments were 

approximately 18.8 m x 5.0 m x 2.45 m (length 

x width x height) and had four large openings at 

the front. 

A wood crib was chosen to represent the fuel 

load, with a fuel load density similar to a typical 

office building. 

Two experiments were carried out; one with 

an exposed CLT ceiling, and one with both the 

ceiling and the long wall exposed. 

Both tests clearly showed that the exposed 

wood has an impact on the fire spread and fire 

dynamics. All the logging data are now being 

analyzed and will be published. 

Picture during one of the two experiments. Exposed wood has a significant impact on the fire spread 

and fire dynamics. Photo: FRIC Fire Research and Innovation Centre

Contact
Andreas Sæter Bøe

PhD Student

andreas.boe@risefr.no /

andreas.s.boe@ntnu.no

Large-scale CLT 
compartment tests
Two large-scale cross-laminated timber (CLT) compartment experiments 
have recently been conducted, clearly showing the impact of exposed 
wood on the fire spread and fire dynamics. These tests rank as the third 
largest CLT compartment test in the world and give valuable knowledge 
to better understand the fire related risk of CLT buildings.

The experimental set-up before the test, compartment size is 18.8 m x 5.0 m x 2.45 

m, in this set-up there is exposed CLT on the rear wall and in the ceiling. 

Photo: FRIC Fire Research and Innovation Centre
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Compartment tests 
lead to changes of 
building regulations 
for mass timber 
buildings
A study on compartment fires in 
mass timber buildings performed by 
RISE has led to a proposed change in 
USA’s upcoming 2024 International 
Buildings Code, which was approved 
last year by the International Code 
Council (ICC). The study focuses 
on how fires will exhibit continuous 
decay after burn-out of the live fuel 
and the changes allows for solutions 
to expose larger surfaces of the mass 
timber structure.

The development of mass timber materials 

such as Cross Laminated Timber (CLT) and 

glued laminated timber have made it possible to 

construct tall buildings of timber. The potential to 

significantly lower the greenhouse gas emissions 

globally, workability and aesthetics have been 

cited as main drivers behind the increasing 

popularity of such buildings. 

Previous limitations

In the US and Canada, building regulations are 

based on construction types. A series of research 

projects  has led to the introduction of three 

new construction types, with a new set of fire 

safety regulations in the 2021 International 

Building Code of USA (IBC). In Canada these 

research projects have led to the introduction of 

the “Encapsulated Mass Timber Construction” 

type and a corresponding set of fire safety 

requirements regulations. In both countries the 

new construction types resulted in a significant 

increase of possible building height. However, 

the lack of demonstrated ability for mass 

compartments with visible wood to withstand 

burnout scenarios, led to a strict limitation of 

visible timber surfaces of wood in taller buildings. 

This limitation was indicated to be a primary 

architectural barrier, limiting the implementation 

of such buildings.

New development

New full scale compartment fire testing (see 

figure) at RISE has shown that CLT compartments 

with significant surface areas of visible wood can 

withstand burnout scenarios if sudden increases 

of available fuel, and significant interaction 

between burning visible wood surfaces is 

prevented. The tests indicated that effective 

measures to do this are: 

 · avoiding CLT delamination, i.e. the falling-off 

of timber lamellas as a result of weakening of 

bond lines (now demonstrated by fire testing in 

the USA and Canada)

 · positioning exposed walls at a safe distance 

from each other.

 · applying sufficient fire protection to unex-

posed timber to avoid their involvement in 

the fire.
1: Performed by the Forest Products Laboratory, NFPA, NRC 

Canada, RISE, NIST and South-West Research Institute

For the conclusions to be applicable for a large 

share of buildings, the tested fire scenarios were 

based on real building designs and were aimed to 

be realistic and statistically severe. For the first 

time, fires with this amount of exposed surface 

area showed continuous cooling during a four 

hour long fire duration, which is one criterion set 

by the relevant US Code Committee. The results 

led to a proposed change in USA’s upcoming 

2024 IBC, which was approved last year by 

the International Code Council. The change 

will allow having a visible mass timber ceiling 

in buildings up to 12 stories. It is important to 

note that buildings of such construction type 

and height require numerous other fire safety 

measures, such as sprinkler protection with a 

second main line for water supply, 120 minutes 

fire resistance, at least 80 minutes fire resistance 

protection on walls, non-combustible facades, 

strict fire performance requirements for wood 

adhesives, protection between façade systems 

and the mass timber structure, standpipes etc. 

Other regulations include measures for sealing of 

connections, protection in cavities and fire safety 

during construction.

More information on the project can be found 

at https://www.ri.se/en/what-we-do/projects/

fire-safe-implementation-of-mass-timber-in-tall-

buildings 
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Ventilations condi-
tions the main driver 
for fire spread in the 
cavity behind exterior 
wood cladding
Potential fire spread in the ventilation 
cavity behind façade wood claddings 
is important for building fire safety. In 
this study, different parameters influ-
encing fire spread were investigated 
using large-scale tests and CFD simu-
lations. It was found that the venti-
lation conditions in the cavity is the 
governing parameter for flame spread. 
The size of the ignition source and the 
type of lathing geometry were signif-
icant for the time to reach 200 °C at 
a height of 2.3 m. However, the differ-
ence in the fire development between 
a cladding treated with “royal oil” and 
an untreated cladding was small.

In 2020 the Norwegian Building Authority 

performed an audit of exterior claddings of fire 

retardant wood, and in connection with the audit 

it was revealed that certain treated (non-Fire 

Retarded) wood products erroneously were 

declared with reaction to fire classification 

D-s2,d0. This included so called “royal oil” 

treated claddings. Royal oil is a wood treatment 

with linseed oils as a main component and 

increases the weather resistance of the wood. 

The effect of this treatment on fire safety was 

largely unknown. For safe use, more knowledge 

is required, and one topic to be studied is how 

a fire may spread in the cavity behind wood 

cladding and how the fire spread is affected by 

different parameters. The main parameter to 

be investigated was royal oil treatment of the 

wood cladding versus untreated wood. Other 

parameters were the geometry of lathing and 

the type of wind screen material. Would higher 

combustibility of the materials in the cavity lead 

to a faster fire spread than materials with a lower 

combustibility? Would cross mounted laths give 

better ventilation and a faster fire spread in the 

cavity than vertical laths?  

Large-scale experiments and CFD simulations

The cladding was mounted as façade elements, 

all setups with a cavity behind the cladding, as 

shown in Figure 1. The specimen width varied 

between 0.6 m and 4.8 m, and the height 

between 2.4 m and 4.8 m. The ignition sources 

were pools of heptane. The measurements 

included gas temperatures, concentrations of 

CO2 and O2, and pressure. The colour map in 

Figure 2 shows calculated results for flames, 

oxygen concentrations and temperatures inside 

the cavity for the model with a 25 mm cavity 

depth.  After 24 seconds (A) it is observed that 

the fire is becoming ventilation controlled. Steady 

state condition is shown in diagrams B, C and D.

Discussion and conclusions

The analysis showed that the size of the ignition 

source and the type of lathing geometry were 

significant for the time to reach 200 °C. For the 

observations of flames above the test specimens, 

none of the analysed parameters were found to 

be significant. It was not possible to detect any 

significant effect on the fire development of the 

tested royal oil treated cladding compared to 

the untreated cladding. Based on the results it 

is concluded that the ventilation conditions in 

the cavity is the governing parameter for flame 

spread. The results also indicate that the material 

in the windscreen may affect the fire spread. This 

may be due to the combustibility of the material 

or the thermal insulation properties, or a combi-

nation of these. Fire development in the cavity is 

a complex phenomenon that should be reflected 

in the guidelines to building regulations.  
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Flames emerging at the top of the façade specimen. 
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Smouldering fires can be tourist 
attractions or environmental disasters. 
Smouldering is relevant for the Titanic, 
the world trade centre and NASA. 

In a recent report, we give a popular scientific 

insight into smouldering fires, with 13 facts 

showing why they are fascinating, their conse-

quences, and how to extinguish them. We 

also explain the reasons for the fragmented 

knowledge about smouldering fires, even though 

these fires are a worldwide phenomenon and a 

global challenge. 

Environment

Smouldering fires have a role in climate change, 

with vast emissions from smouldering fires in 

forest fires and peatland fires. In Indonesia, 

annual peatland fires emit smoke clouds that 

stop air traffic and can be seen across oceans. In 

2019, 708 million tones CO
2
 was released into 

the atmosphere. 

Zombie world record holders

These fires may survive with little oxygen access 

for long periods of time under the ground, and 

re-appear in new locations. The fire is neither 

dead, nor alive, thus giving their nickname 

zombie-fires. A subsurface smouldering fire 

is actually the holder of a world record. The 

oldest fire in the world may be found in New 

South Wales in Australia. Inside “the burning 

mountain”, a coal fire has been burning for ca. 

6000 years, moving slowly at a rate of around 

one meter per year. 

Hidden hazard

Industrially, smouldering may be found inside 

large storage units, starting with spontaneous 

ignition in biomass. There are extinguishing 

challenges with these large fuel beds, combined 

with potential explosion hazards when moving 

the ignited biomass around. Domestically, early 

detection of early-phase smouldering is a key 

challenge, as well as knowing whether or not 

there is any hidden, residual burning in the fire 

scene after a fire. 

Space, Titanic, WTC

Smouldering fires are not only relevant on earth 

but also in space, where NASA contributes 

to the understanding of fires in microgravity, 

for improved space fire safety. Onboard the 

Titanic, an ongoing smouldering fire in the coal 

bunker is believed to have damaged the metal 

skin - potentially accelerating the sinking process. 

After the 9/11 terrorist attacks, there were 

smouldering fires in the collapsed WTC debris for 

more than 5 months, its smoke emissions causing 

health problems. 

Authors: Ragni Fjellgaard Mikalsen (RISE), Anne 

Steen-Hansen (RISE) and Kira Piechnik (FRIC 

internship student, student at OvG University 

Magdeburg, Germany)

Residual smoldering fires after wildland fires may seem harmless, but can cause vast smoke emissions 

and cause re-ignition of the flaming fire. Photo: RISE Fire Research/ TREEADS

Smouldering fire in biomass. These fires can be a hazard for industrial and domestic fire safety, as 

well as an environmental problem. 

Amazing facts on 
smouldering fires

Full report from the Fire Research 
and Innovation Centre, FRIC: 
http://urn.kb.se/resolve?urn=urn%3Anb

n%3Ase%3Ari%3Adiva-50271 

The report is complemented with an 
interactive, online presentation:
https://prezi.com/view/

yVFHODruMbxK3e9yMLkF/
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Isothermal calori- 
metry as a mean to 
predict the risk of a 
lagging fire
In a project spanning over three 
years, a method to predict the risk 
of a lagging fire has been developed. 
The method is based on isothermal 
calorimetry and tests in the 
milligram-scale at different temper-
atures. In the project, the result 

from the small-scale tests were used 
to estimate a critical temperature 
for contaminated insulation on a 
pipe. Finally, the result from the 
small-scale tests and modelling was 
compared to result from tests in a 
realistic scale.

A combustible substance that leaks into the 

porous structure of a non-combustible insula-

tion may react with oxygen present in the air. 

The reaction produces heat and may, under 

certain conditions, produce enough heat to 

ignite the combustible fluid. This results in a so 

called lagging fire, these fires are most often 

relatively small, smouldering fires. However, the 

lagging fires still pose a risk to e.g., the process 

industry; the two most damaging incidents 

caused by lagging fires occurred in the late ‘80s; 

these accidents led to total loss of the plants and 

injured 14 and 5 people, respectively.

The developed three step test method

To estimate if there is a risk for a lagging fire, a 

three-step method was developed in a recent 

project. The first step is based on isothermal 

calorimetry carried out at different tempera-

tures. Small ampoules are loaded with insulation 

and the contaminant under investigation, a 

solvent is used to ensure good distribution of the 

contaminant in the insulation. The result from 

isothermal calorimetry is used to mathematically 

describe the apparent reaction and its tempera-

ture dependency; this is the second step. When 

a suitable mathematical expression is found, as 

a third step, the investigated system is modelled 

to find a critical temperature. The “investigated 

system” refers for example to insulation installed 

on a pipe in the process industry.

Implication on the industry and upcoming work

With the developed small-scale method, it is 

possible to perform tests, at a reasonable cost, 

to predict the risk of a lagging fire. If it is found 

that there is a risk of a lagging fire, mitigative 

actions can be taken. Such mitigative actions 

could be to use a non-porous insulation material 

instead of a porous insulation material, reduce 

the thickness of the insulation or, in some cases, 

reduce the system temperature.

Future work, based on the recently developed 

method, is already plan and will be focused on 

factors affecting the risk. Such risk factors could 

be aged insulation versus new, type of binder in 

the insulation, rust, the type of contaminant and 

so on. If you are interested in this and would like 

to be part of a reference group, do not hesitate to 

contact Sixten Dahlbom (contact details below).
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The situation for CE marking of internal doorsets 

is still unclear. For the moment RISE have no 

information when the standard EN 14351-2:2018 

will be harmonised. CE marking will be possible 

when the standard is harmonised (cited in 

the Official Journal of European Union) and 

published on the Nando website. CE marking will 

be mandatory when the co-existence period is 

over (normally 1-2 years).

External doorsets with fire resistance and/or 

smoke characteristics are 

mandatory to CE-mark 

since November 1, 2019. 

RISE continues 
to improve in the 
Room Corner Test
During the summer of 2021, RISE 
replaced its old ISO 9705-1, Room 
Corner Test  equipments. The renova-
tion is part of continuing the improve 
this large-scale test method.

There are few fire laboratories in Europe that 

have a permanent ISO 9705-1 Room Corner 

Test equipment and can offer testing within 

reasonable lead times. It is also important for 

Europe's classification system that the possibility 

of performing reference tests on materials can be 

maintained to ensure the correlation between EN 

13823 and ISO 9705-1 applies.

In Room Corner test a cladding is tested in 

”large-scale” in a room measuring 3.5 x 2.4 x 2.4 

m. The product is mounted on the three inner 

walls and at the ceiling. A burner is placed in one 

corner and simulates a fire in a trash can. The 

heat release rate from the burner is 100 kW for 

the first 10 minutes of the test and thereafter 

increased to 300 kW. The test lasts for 20 

minutes.

 Following variables are measured:

 · Time to flashover, (min:s)

 · Heat Release Rate (HRR, kW)

 · Smoke Production Rate (SPR, m2/s)

 · Flame spread 

 · Presence of burning drops

ISO 9705-1 is the reference method for the 

test for linings within the EU, EN 13501-1. This 

means that a lining material with a given fire 

class correspond to how the product burns in this 

test room.

The European fire classes for linings 

according to EN 13501-1 correlate 

with how quickly flashover occurs 

with the corresponding linings in ISO 

9705-1.

 · E-class, flashover before 2 minutes

 · D - class, flashover between 2 - 10 

minutes

 · C - class, flashover between 10 - 20 

minutes

 · B - class, No flashover during the 

test 20 minutes

 · A1, A2- non-combustible.

s1, s2, s3. Smoke classes increasingly 

from low smoke production to high 

smoke production

d0, d1, d2. Burning drops class.

 · d0: no burning droplets

 · d1: burning droplets lasting less 

than 10 seconds

 · d2: burning drops lasting more than 

10 seconds.

Contact
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Unclear CE marking situa-
tion for internal doorsets 
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Tactical depressuriza-
tion of high-pressure 
hydrogen tanks

The condition of compressed gas 
fuel tanks exposed to fire, or other 
forces, can be uncertain, and can 
pose a significant risk. The first steps 
taken where in this research project 
to search for a safe method to depres-
surize high-pressure hydrogen tanks 
using civil rifles and ammunition.  
Other methods to depressurize gas 
tanks should also be investigated.

There can be situations, for example if gas 

containers have been damaged in a vehicle crash, 

when the fire and rescue service would prefer 

to depressurize the gas containers, for instance 

through shooting with a civil rifle. Modern 

high-pressure hydrogen containers are designed 

for a working pressure of 700 bars. This means 

that they have a very thick and strong shell made 

of composite material. At the same time the fire 

and rescue service only have access to civil rifles 

and ammunition designed for hunting purposes. 

Thus, tactical and safe depressurization of 

hydrogen containers is a considerable challenge. 

In addition, the rules for hydrogen tanks will 

cease to require riffle shooting tests. 

RISE have, together with the Södra Älvsborgs 

fire and rescue services (SÄRF), the Swedish Civil 

Contingency Agency (MSB), and Lund University 

conducted shooting tests including one hydrogen 

gas vehicle and three stand-alone hydrogen 

gas tanks. The shooting tests were conducted 

at the Remmene shooting field in Sweden, see 

Figure 1. At the first test between 7 and 20 

shots were required to puncture the tanks in the 

hydrogen vehicle. Eventually a more promising 

set of rifle and ammunition was found such 

that penetration of the stand-alone tank could 

be achieved with one shot, see Figure 2. This 

means that there could be a way forward for the 

continued development of tactics for depres-

surization of high-pressure hydrogen tanks. 

However, this significant difference between 

depressurization of a high-pressure (700 bar) 

hydrogen tank compared to a 200 bar CNG tank 

must be acknowledge and prepared for. There 

may be other methods, e.g., a drone that heat 

the thermally activated pressure relief device, or 

drill a small hole in the cylinder, that is safer and 

more certain.
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Figure 1. Shooters and the hydrogen 

vehicle 120 m into the foreground at 

Remmene shooting field.
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Figure 2. Two successful penetrations at first shot; one big hole to the left (that resulted in a large 

jet flame) and a small to the right (that resulted in minor leakage).
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Safe extinguishment 
of fire exposed gas 
containers
To avoid explosions when a vehicle 
gas container is exposed to fire, the 
gas containers shall be equipped with 
a Thermally activated Pressure Relief 
Device (TPRD). In cases where gas 
containers have exploded, malfunc-
tioning TPRD due to cooling by the 
fire water from the rescue service 
has been put forward as one expla-
nation. Fire tests with gas containers 
addressing this issue have showed 
that water application not necessarily 
increases the risk for a pressure vessel 
explosion due to water cooling.

Vehicles that are powered with gaseous fuel, e.g., 

compressed natural gas (CNG) or hydrogen (H2), 

may, in the event of fire, result in a jet flame from 

a Thermally activated Pressure Relief Device 

(TPRD), or a pressure vessel explosion in case the 

container rupture before the TPRD activates. 

There have been a few incidents where the TPRD 

was unsuccessful to prevent a pressure vessel 

explosion in the event of fire, both in Sweden and 

internationally. Possible reasons are damaged 

containers, or that the TPRD was cooled by the 

rescue service water or due to a local fire not 

directly exposing the TPRD with flames.

In 2019 RISE investigated the fire safety of 

compressed gas containers exposed to local fires 

(flames). The results from that test series raised 

the question about what the differences would 

be in the case of water application. Therefore, 

one purpose of the new fire test series conducted 

in 2021 was to investigate whether extinguish-

ment with water may compromise the safety 

of gas containers in the event of fire. This may 

also occur when deluge water spray systems are 

activated in a ro-ro cargo space or in tunnels, 

when gas container are placed on top of the 

vehicle (as often is the case for buses) or along 

the lower sides of the vehicle (as often is the case 

for trucks).

The fire tests show that the TPRD indeed can 

be cooled with water, e.g., from a deluge system, 

and thus preventing it from activation. This did, 

however, not compromise safety as the water 

also cools the container, and the three types of 

containers that were tested were robust enough 

to handle the situation; either the gas slowly 

leaked through the fire-damaged composite 

material (leak-before-burst tanks), or the 

container maintained the gas and its strength 

during the 20 min test.

Hydrogen jet flame in Test 7 released after 3 min fire when no water was applied unto the tank.

Test set up in Test 6 with water applied onto the tank and the TPRD (from the  steel rod above the tank).
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Harbour Battery Energy Storage 
Systems: Hazards and potential 
mitigation measures 
Battery Energy Storage Systems 
(BESS) is a vital part of electrification 
of the shipping industry. However, 
there are potential risks that must be 
considered for BESS installation. The 
article presents HAZID as an early-
stage hazard identification method 
for installation of harbour BESS. The 
HAZID identified critical factors such 
as proximity to the marine environ-
ment and safe distances between 
BESS containers.

Harbour BESS is currently of huge interest in 

the transportation sector as energy supply 

alternative to fully electric vessels or hybrids. It 

makes charging of batteries for vessels possible. 

Since several risk contributing factors must be 

considered prior to the placement of a BESS, 

a hazard identification is recommended as the 

necessary first step in risk management process 

according to ISO 31000: 20181.

What is HAZID? Background and purpose

Hazard identification workshop or HAZID is a 

tool to identify potential hazards to become risk 

aware. These are conducted with the overall aim 

to capture a wide variety of risk perspectives. 

The identified hazards might be weighed based 

on their severity of consequence and likelihood 

of occurrence. This is followed by brainstorming 

of potential mitigation measures. HAZID is often 

regarded as the foundation of the risk manage-

ment process because rest of the risk manage-

ment process is built on its outputs. Participants 

in HAZIDs are usually domain experts, who have 

a good overview of their respective disciplines 

and can therefore identify top risks and typical 

failures affecting cross functional areas such as 

technological, human, environmental, quality, 

financial, regulatory, etc. If relevant expertise 

during HAZID is missed, chances are that poten-

tial risk from that area have been overlooked. 

Thus, HAZID outcomes are greatly dependent 

on the represented expertise. HAZIDs are 

commonly conducted in a variety of areas such 

as product development, quality management, 

and reliability engineering domains such as 

automotives, aviation, oil and gas, nuclear power 

etc. (See for example2,3). The purpose of a HAZID 

is not only to reflect on the potential risks but 

also to engage relevant stakeholders who must 

consider these risks and carefully manage them. 

Once a comprehensive list of potential 

hazards is identified by the participating experts 

in HAZID, it is often followed by a comparative 

risk ranking exercise based upon preliminary 

assessment of likelihood of occurrence and 

severity of consequence. This assessment can 

be conducted using either purely qualitative 

or semi quantitative approaches. Although the 

risk scoring exercise involves a preliminary 

risk assessment, the step is still regarded as a 

part of the hazard identification. The purpose 

behind comparative risk score is that it offers yet 

another parameter to prioritize actions and the 

way forward in terms of which top risks must be 

dealt with, considering both short- and long-term 

solutions.

1ISO 31000: 2018 (2018). Link: https://www.iso.org/obp/ui/#iso:std:iso:31000:ed-2:v1:en

2Chartres, N., Bero, L. A., & Norris, S. L. (2019). A review of methods used for hazard identification and risk assessment of environmental hazards. Environment 
International, 123, 231-239. Link: https://www.sciencedirect.com/science/article/pii/S0160412018322979

3Orymowska, J., & Sobkowicz, P. (2017). Hazard identification methods. Zeszyty Naukowe. Transport/Politechnika Śląska. Link: https://yadda.icm.edu.pl/baztech/
element/bwmeta1.element.baztech-25bc7bd3-4f27-4c8e-84a2-9b35f4620aad

The Sea Li-ion HAZID

The Sea Li-ion project proposes lithium-ion 

BESS in containers to be stored at Göteborg 

and Kiel harbours. RISE, DNV, Göteborgs hamn, 

Göteborgs Energi, Stena Line, and BatteryLoop 

participated in the HAZID. Expertise from 

battery fire safety, risk management, electri-

fication onboard vessels, alternative energy 

sources, grid planning and distribution and BESS 

were represented. A follow-up discussion in 

presence of Fire & Rescue Services from Greater 

Gothenburg Region was also conducted where 

priority actions were identified.

Conclusions

Conclusions from the Sea Li-ion HAZID can be 

summarized as follows.   

 · The distance between the BESS containers 

is an important factor for the fire risks. 

Therefore, there is a strong need to deter-

mine what is a safe distance between BESS 

containers to mitigate fire risk. 

 · The location of the BESS containers is an 

important factor for many of the identified 

risks including fire, flooding, collision, toxicity 

of run-off water and unauthorized access. 

Therefore, there is a strong need to determine 

a safe storage location for BESS containers. 

 · Stacking of harbour BESS containers on top 

of another can limit the physical access to the 

original seat of fire and therefore identified as 

a potential fire risk.

 · Harbour BESS is a new technology for mari-

time transport domain, and several limitations 

in existing regulations and requirements were 

identified.

 · Lack of system component certification such 

as extinguishing systems for maritime environ-

ment was identified as a concern.

 · Installation of state of art fixed fire extin-

guishing systems that can buy time for 

firefighting and other contemporary fire 

suppression measures that immediately tackle 

the severity of a fire incident, were underlined 

as strategic areas of action in installing harbour 

BESS solutions. 

 · Within the scope of firefighting and fire 

suppression tactics for harbour BESS, 

boundary cooling, preventing flame spread 

from one battery module to another, use of 

aerosol extinguishing agents that contain inert 

gas, were identified as potentially effective 

tactics.

 · Fixed internal extinguishing systems such as 

water recirculating inside BESS containers 

were also identified as preferable firefighting 

options.

Further reading:
https://batteryloop.com/sea-li-ion/
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Water-based fire protection 
system concept for maritime 
vehicle carriers developed
Design and installation guidelines for 
water-based fire protection systems 
for closed ro-ro spaces on maritime 
vehicle carriers have been developed 
in the LASH FIRE project. The work 
carried out where partly based on 
large-scale fire tests. The system 
should activate automatically and 
keep a fire under control to allow time 
for the activation of the fixed-installed 
Carbon Dioxide system in the space.

Maritime vehicle carriers are unique ships with 

a box-like superstructure running the entire 

length and breadth of the hull. They typically 

have a stern ramp and a side ramp for loading of 

thousands of vehicles such as passenger cars, 

freight trucks, buses, railcars and tramways, 

boats, mining equipment and heavy machinery. 

Liftable decks allow for high-vehicle clearance 

and the decks can be raised or lowered to adjust 

deck heights for assorted cargo.

The ro-ro spaces are usually protected by a total-

flooding Carbon Dioxide (CO2) system. However, 

there could be a considerable time delay from the 

start of a fire until the Carbon Dioxide system 

is discharged. This is because time is needed to 

close the ventilation system, dampers, hatches 

and to confirm that no crew members are present 

in the protected spaces. This time delay can 

result in extensive fire damage, as exemplified 

by the fires on board Courage (2015), Honor 

(2017) and Höegh Xiamen (2020). All these 

fires likely started due to electrical arcing in a 

single passenger car. Despite the activation of 

the Carbon Dioxide system, the extensive fire 

damage led to scrapping of the entire ship in two 

of the cases.

Supplementary water-based fire 

protection systems

Within the European-Union funded project, 

Legislative Assessment for Safety Hazards of 

Fire and Innovations in Ro-ro ship Environment, 

or LASH FIRE (www.lashfire.eu), design and 

installation guidelines for supplementary, 

automatic water-based fire protection systems 

were developed. The work was partly based on a 

comprehensive literature review that identified 

relevant standards and information applicable to 

the design of automatic fire sprinkler and deluge 

water spray systems. The literature review was 

supported by intermediate- and large scale 

fire tests.

Sprinkler protection is challenging as the 

extreme compactness of vehicles in the spaces 

will promote rapid fire spread and shielded 

fires. Additionally, the spaces are large, subject 

for freezing, and deep beams make the optimal 

position of sprinklers or nozzles difficult.

Large scale validation tests

The large-scale fire tests were conducted using 

a dry-pipe sprinkler and a deluge water spray 

system design. A total of six tests were made, 

using either a passenger car, a van, and a freight 

truck as the primary fire source. The ceiling 

height was adjusted accordingly to simulate the 

clear height of a ro-ro space.

A series of photos (Figures 1-3) shows the fire 

test with the freight truck. A dry-pipe system 

utilizing upright high-temperature, standard-re-

sponse K115 sprinklers were installed at the 

ceiling, having a clear height of 4,6 m. The fire was 

started by the ignition of two heptane pool fire 

trays (Figure 1) under the engine compartment 

of the truck. Steel sheet screens with spotwelded 

thermocouples were positioned 300 mm to the 

sides, to mimic adjacent vehicles and to measure 

the degree of fire control. Figure 2 shows the fire 

size at the discharge of water from the sprinklers 

that had activated once water was allowed to 

fill the system piping. A total of seven sprinklers 

activated. Figure 3 shows the fire damage after 

the test.

The tests verified system design

The tests verified that the suggested 

system designs were able to provide 

fire control, by preventing or limiting 

fire spread to adjacent vehicles and 

by reducing ceiling gas temperatures. 

The tests are described in D10.1, 

“Description of the development of 

automatic first response fire protec-

tion systems for ro-ro spaces on 

vehicle carriers”, that can be down-

loaded at www.lashfire.eu. 

Figure 1.

One of the scenarios used in the 

large scale fire tests included a 

freight truck. The fire was started 

by the ignition of two heptane 

pool fire trays under its engine 

compartment.

Figure 2. 

The fire size moments after the 

activation of the first automatic 

sprinklers at the ceiling.

Figure 3. 

The fire damage after the test.
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The project “Lighter through surface 
protection”, LightSURF, aims to 
support a wider use of composites 
in demanding environments through 
systematic evaluation of innovative fire 
and erosion protection solutions. The 
first part of project is presented here. 

Composite materials are known for advantages 

related to less weight and with maintained good 

mechanical properties. They are often used in 

advanced technological products, such as within 

the transport sector. However, these materials 

are less resistant towards fire and erosion 

compared to metals. In this interdisciplinary 

research project LightSURF, various combina-

tions of coating systems, surface treatments 

and coating methods were systematically 

tested to optimize the surface layer properties 

of composites. 

Aim and goal

The  project is aimed to  broaden the use of 

composites in harsh environments through 

innovative surface protection. Specific industrial 

challenges are addressed that will lead the way 

in the adaption of composites in demanding 

environments, addressing the next set of issues 

beyond the basic mechanical performance 

criteria. To find synergies between the different 

branches in the best possible way, the project 

is implemented by a 2-stage approach. In the 

first stage,  several surface protection systems 

were screened regarding their fire and erosion 

protection potential for the most common 

composite materials used by the involved 

industrial partners. In the second stage, the best 

performing surface coating, will be tested and 

validated with regards to their fire performance 

according to branch-specific standards. The 

respective industrial partners aim to implement 

the developed solutions in next-next generation 

aeroengines with market introduction in 2030, 

next generation military surface vessels planned 

for 2025 and next generation composite bath-

rooms (market introduction end of 2021).

Project partners and funding

The project is a collaboration between 

RISE, Chalmers, GKN Aerospace Sweden, 

Saab Kockums, Podcomp and Composite 

Design Sweden. The project is financed by 

Vinnova through the strategic innovation 

programme LIGHTer.

Results from stage 1

As a first step the market was screened for 

potential fire-protection solutions for compos-

ites. Suitable solutions were identified for 

each industrial challenge, depending on the 

fire protection requirements, influence on the 

production processes, as well as an evaluation 

of the toxicity and sustainability of the different 

solutions. A comprehensive screening of compos-

ites with surface coatings was then conducted 

with the cone calorimeter (ISO 5660-1). Critical 

parameters such as time to ignition, heat release 

rate and smoke production were used in the 

selection process of the best solutions. For each 

industrial partner the most promising protection 

solution was then identified, suitable for their 

specific end use application. For Podcomps 

challenge regarding fire protection of composite 

bathrooms, a representative selection from the 

cone calorimeter screening is shown in Figure 

1. The heat release rate as a function of time is 

shown for the unprotected composite and two 

different coatings. In this case, Coating B was 

selected for the final evaluation in stage 2. In 

stage 2 the SBI test according to EN 13823 as 

well as evaluation of the durability in conditions 

with high humidity will be applied.

Figure 1. Heat release rate in the cone calorimeter test of an unprotected 

composite and two different coatings with end-use application in bathrooms.

Contact
Anna Sandinge

anna.sandinge@ri.se

LightSURF paves the 
way for composites in 
harsh environments
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RAMSSES has made 
lightweight easier in 
maritime applications 
The EU project RAMSSES has success-
fully developed new composite mate-
rial constructions to be used within the 
maritime sector. A thorough validation 
of fire, mechanical, and acoustic 
performance together with successful 
development of manufacturing 
processes show a promising future 
for usage of composite materials in 
ship structures.

The European innovation project RAMSSES, 

“Realisation and Demonstration of Advanced 

Material Solutions for Sustainable and Efficient 

Ships”, with 36 partners from 12 European 

countries, has intensively worked with devel-

oping and increasing the usage of lightweight 

materials in the maritime sector, by making 

them more cost efficient, more environmentally 

friendly, and safer. This was demonstrated by 

development of 13 specific maritime products, 

which will also be offered commercially after 

the project. 

RISE led the work package “Technical 

Assessment”, managing a comprehensive eval-

uation of product performance. It included risk 

assessments as well as testing of fire, mechanical, 

and acoustic properties. The results are used as 

basis for approval of onboard application of the 

developed products. 

The approval process is normally extensive and 

relatively expensive. Guidelines to a faster and 

less costly track to approval were developed. 

Concerning fire safety, risk assessments were 

performed for many application cases. The 

process was stream-lined and tire performance 

criteria for relevant constructions were defined 

and validated. The process was based on risk 

assessments and fire tests.

Evaluation of fire performance

Fire testing was wherever possible conducted 

with the starting point in the maritime fire test 

procedures code, IMO FTP Code 2010. As a first 

step in the performance evaluation, screening 

tests were conducted cone calorimeter tests 

(ISO 5660-1, analysing heat release and smoke 

production. Through small-scale furnace tests 

(SP Brand 119), the fire resistance ability in terms 

of temperature rise and integrity was investi-

gated. Potential solutions were thus identified 

and further evaluated in large-scale fire tests 

to validate performance as Fire Restricting 

Material (FRM) and Fire Resisting Division (FRD). 

All the tested sandwich panels fulfilled the 

FRD requirements.

Two large-scale experimental fire test series 

were conducted. The first test set-up simulated 

fire from a burning car exposing the upper deck. 

The tests clearly showed the impact of the deck 

design on the fire growth rate and on the vertical 

fire spread through the outer edges of the panel. 

The second test set-up assessed possible effects 

on fire safety from a simulated helicopter fire on 

a deck constructed in FRP material. The tests 

showed a significant increase in heat release and 

smoke production compared to the reference 

steel panel (non-combustible), but there was 

no significant flame spread from the original 

exposed fire area in the FRP panels.

Knowledge repository test database

Throughout the project, new knowledge and test 

data were compiled into a knowledge repository 

database. After the project, this database will 

be published to make it easier for ship designers 

to find well-performing lightweight materials. 

RISE will administrate the database and aims 

to expand the data and include results from 

further research projects, academic studies 

and commercial products. The database will be 

available through the E-LASS website and free of 

charge for all E-LASS members. Visit www.e-lass.

eu to become a member!

Contact
Joakim Albrektsson

joakim.albrektsson@ri.se

Contact
Franz Evegren

franz.evegren@ri.se

Contact
Anna Sandinge

anna.sandinge@ri.se

The RAMSSES project received funding 

under the European Union Horizon 2020 

research and innovation programme 

under grant agreement No 723246. 

More information can be found at the 

project website: 

www.ramsses-project.eu.
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Guide to sustainable fire 
protection for plastics 
and composites
Flame retardant technologies has 
traditionally been based on halogen-
ated compounds or other hazardous 
substances. In recent years, various 
sustainable alternatives have entered 
the market.  With a smart design 
approach, these alternatives enable 
the design of sustainable flame 
retarded products.

Designing a flame retarded product is a chal-

lenging process due to complex interactions 

of thermal degradation products of different 

flame-retardant ingredients as well as the 

protected material. Moreover, fire protection 

implies mostly a trade-off between fire perfor-

mance, mechanical performance, processing 

properties, sustainability, cost, and other proper-

ties. Careful consideration of all requirements is 

therefore necessary for each material and each 

application when designing a sustainable flame 

retarded product. Due to the complex chemical 

processes during fire, it is difficult to predict the 

fire performance of a flame-retardant system 

for a certain material. The development of a 

flame-retardant system is therefore traditionally 

based on empiric investigations, which are time 

and cost intensive.

How RISE can provide support

RISE experts can help to reduce development 

time and cost through our expertise regarding 

fire retardancy mechanisms, toxicology, and cost 

of different flame retardants, as well as their 

potential influence on processing, mechanical 

and other product properties. For a smooth and 

efficient support, we have created a team with 

relevant expertise and collected our earlier 

experience in guidelines for an efficient choice 

of protection approaches and technologies. Our 

interdisciplinary team includes experts within 

fire regulations and testing, plastic and composite 

materials, as well as toxicology and sustainability. 

Our experience ranges from formulation of 

flame-retardant systems for plastics to surface 

protection of composites. Together, we have in 

recent years gathered comprehensive knowledge 

about commercially available as well as innova-

tive technologies for fire protection and have 

supported various industrial partners in their 

choice of flame-retardant solutions.

Halogen-free fire 
protection for ABS
ABS is an economical and large-volume 
engineering plastic used in a variety 
of applications. To ensure good fire 
performance, flame retardants are 
used. A systematic investigation of 
phosphorus-based flame-retardant 
systems in ABS was performed with the 
aim of providing knowledge to support 
more sustainable choices.

Acrylonitrile butadiene styrene (ABS) is used in 

applications such as appliances, transportation, 

piping, electrical and electronic components, 

furniture, etc. Many of these applications require 

fire protection, as ABS is a highly flammable 

material. Traditionally, halogen-based flame-re-

tardant (FR) additives are used to improve the 

fire properties of ABS. However, there have been 

prevalent concerns about the environmental 

impact of halogenated FRs for many years. The 

most common FRs for ABS are known to be 

highly persistent in the environment, and to 

accumulate in the food chain, which exacerbates 

their toxic effects. Numerous halogen-free FR 

systems have been developed recently that can 

provide effective fire protection for a variety of 

plastics. However, ABS has been proven to show 

a drastic reduction of mechanical properties with 

these additives. No effective halogen-free FR 

systems are available on the market for ABS. 

The limited information available from the open 

literature restricts to date the possibilities for 

application of halogen-free flame retardants 

in ABS products. A systematic investigation of 

phosphorus-based flame-retardants, combi-

nations thereof, as well as combinations with 

synergists, in ABS was performed, in total eval-

uating 30 different systems. The systems were 

characterized by horizontal burning rate, UL94 

testing, cone calorimetry, impact and tensile 

testing, toxicology, and cost evaluation.

Result of project

The results enable the development of optimized 

FR systems for different applications, depending 

on the requirements. Halogen-free FR systems 

were identified which provide significantly 

better performance regarding smoke and 

heat release compared to halogenated FRs. 

All studied alternatives of FRs seem to exhibit 

low toxicity based on the performed toxicity 

evaluation. However, the impact properties 

of ABS are influenced largely by the studied 

alternative systems. Recent investigations on 

the morphology of flame-retarded ABS indicate 

that the studied flame-retardants influence the 

inherent morphology of ABS. ABS is a two-phase 

plastic, where rubbery polybutadiene particles 

provide toughness to the rigid polystyrene-acry-

lonitrile matrix.  The polybutadiene particle size 

was found to be increased in the presence of the 

studied phosphorus-based flame-retardants. 

Funding

The project was funded by the Swedish Center 

for Chemical Substitution.

Contact
Anna Sandinge

anna.sandinge@ri.se

Contact
Anna Sandinge

anna.sandinge@ri.se
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Modelling the spread of 
toxic gases in enclosed 
carparks
Building on the experimental research 
of ”E-TOX” with simulations to expand 
our understanding of the development 
of toxicity levels in enclosed garages 
during electric vehicle fires.

As with the lack of a broad base of experi-

mental data for how fires develop in electric 

vehicles, there has been very little work done 

in considering how these fires may change the 

development of untenable conditions within   

underground car parks (garages). The exper-

imental portion of the E-TOX project, which 

can be found in the project report see Read 

More, provided a prime opportunity to expand 

the information gathered via computational 

modelling. 

A series of simulations were conducted using 

Fire Dynamics Simulator (FDS). The simulation 

geometry used a “generic” garage (see Figure 1) 

designed to sit at the limit of the area allowed 

with only natural ventilation provided. This is in 

accordance with Swedish regulations, thereby 

maximizing the volume to ventilation ratio to 

create a reasonable worst case. Eight scenarios 

were modelled in total, six covering two different 

fire locations with three ventilation conditions 

each as well as dual car fire and crossflow 

scenarios.

Simulations show no increase in risk

The simulations tracked the spread of a number 

of toxic gases around the car park, as driven 

by the fire plume and ventilation. This allowed 

tenability to be studied with time through the 

recommendations for Fraction Effective Dose 

of asphyxiants (FED) and Fractional Effective 

Concentrations of irritants in ISO 13571: 2012.  

It was found that in all scenarios the critical 

tenability limits were reached, see figure 2, early 

in the fire, and before the battery system is 

involved in the fire. This suggested that electric 

vehicles are unlikely to increase the risk to evac-

uation in the immediate vicinity. The variation 

in the results  demonstrates how sensitive the 

development of conditions at any location is to 

car park geometry, ventilation and fire location. 

When considering the risks for firefighters 

arriving later in the fire development, while there 

were increased HF levels relative to fires not 

involving batteries, they were lower than often 

used in evaluating Swedish firefighting turnout 

gear materials. 

Observations from the simulations 

The simulation series also allowed a number of 

observations to be made regarding ventilation in 

spaces with low ventilation levels like the garage. 

It was concluded that after a fire has started, 

the opening of additional ventilation (e.g. from 

a closed car park door) will have a significant 

localised impact, but little change in condition are 

observed remote from the opening, see Figure 3. 

Additional ventilation will provide some benefits 

there is limited benefit observed before the fire’s 

peak. Ventilation, such as the small amount for 

cross flow included the simulations, and primarily 

aids post fire ventilation. Noting that the simula-

tions included no external atmospheric factors 

such as wind, which could alter the results. The 

simulation series also highlighted the significant 

sensitivity of conditions in any one place to the 

location of the fire and any ventilation provisions. 

The increasing number of electric vehicles will 

require us to adapt how we design for and fight 

fires involving them. The work undertaken in 

the E-TOX project, as described here, however 

indicates that with regards to the toxicity of 

the smoke, and the timescales over which it is 

generated in large fires, will not require signifi-

cant changes in evacuation design or firefighting 

behaviour.

Read more

Experimental work from the project is presented 

in the project report: RISE Report 2020:90 ”Toxic 

Gases from Fire in Electric Vehicles”. 

Figure 1. Garage geometry (in plan) and ventilation openings 

Figure 2. Example of FEC development at head height across 4 

comparison locations in one scenario subset.

Figure 3. Slice and key through the garage door during the fire’s 

peak in a simulation showing localised ventilation impact.

Contact
Alastair Temple

alastair.temple@ri.se
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Problem-solving networks in the 
Nordic Fire and Rescue Service
Society is ever changing, and Fire 
and Rescue Services (FRS) need 
to be able to respond to new and 
evolving hazards. Understanding 
problem-solving and problem-solving 
networks is key to identifying future 
capabilities for the FRS. FIRE21 
focuses on understanding the present 
and future risk landscape and prob-
lem-solving in the Nordic FRS.

Problem solving in the 21st century 

The FRS operates across the emergency manage-

ment cycle with responsibilities associated with 

preparedness, response and recovery. As part 

of their duties, the FRS inherently contends 

with multiple problems and solutions on a daily 

basis. Understanding problem-solving and the 

associated problem-solving networks (PSN) is 

critical to ensure that the FRS is equipped to 

deal with emerging hazards in the future. The 

project FIRE21 examines formal and informal 

PSNs within the FRS in the Nordic countries. 

The project is financed by Nordforsk and is a 

cooperation between researchers in Sweden, 

Norway and Denmark. 

Formal and emergent networks

The objective of the research in FIRE21 is to pave 

the way for an effective FRS in the future. The 

research will clarify similarities and differences 

between formal and informal PSN and how 

these are exploited to create emergent networks 

which exist purely to solve the problems at 

hand. Understanding the differences between 

these networks will help us identify how to best 

support the FRS in the future. An important 

outcome is also to identify future risks and crucial 

resources for effective problem solving.

As a first task, mapping of formal networks 

based on national, regional and local documents 

(guidelines, agreements and FRS planning 

documents etc) have been analysed and a variety 

of stakeholders and their connections have 

been identified. 

Case studies

Mapping of emergent networks is closely 

connected to practices during incident response. 

The project will investigate three separate cases 

in each of the three partner countries, each 

case selected to cover a variety of scenarios and 

FRS challenges, e.g. in Norway a rural FRS has 

shared their insights into challenges and PSN in 

the rural context, while an urban FRS has shared 

their experience of a large incident involving 

multiple help organizations. In addition, Norway 

will investigate PSN connected to a landslide. 

In Sweden, the focus will be on an explosion 

incident in an urban FRS, flooding with multiple 

help organizations involved and a large wildfire 

in rural area. In Denmark the focus will take a 

similar approach considering both urban and 

rural FRS.  

The Cases are conducted based on 

semi-structured interviews together with 

analysis of secondary data from post-incident 

investigations, action plans and inter-stakeholder 

agreements.  

Nordic dialogue

The core of FIRE21 is the learning between the 

three countries involved in the research. Insight 

is gained through understanding networks and 

PSN but also through interagency dialogue 

between the Nordic partner countries (and 

beyond). In 2021, the first workshop was organ-

ized for learning exchange between represent-

atives from each country’s directorate; Swedish 

Civil Contingencies Agency (MSB), Danish 

Emergency Management Agency (DEMA) and 

The Norwegian Directorate for Civil Protection 

(DSB). The themes that were presented and 

discussed were:

 · Tasks and roles of DSB/MSB/DEMA relative 

to the FRSs in their country (e.g. super-

vision, coordination, exercises, guidance, 

education etc.)

 · The formal organization of the FRS in their 

country (e.g. regulations/legislation)

 · Important stakeholders for DSB/MSB/BS 

(formal and informal)

 · Collaboration between the directorates 

 · Future challenges and future development (e.g. 

technology, dimensioning, emerging risks)

Similarities in the Nordic countries

A common challenge faced by the directorates´ 

is their lack of formal authority, given the 

autonomy of local governments in each country. 

Despite working closely and cooperating well 

with the local Fire and Rescues Services, the 

directorates do not typically issue orders. 

Although some codes and regulations derived 

directly from national laws may be mandated, the 

national authorities typically provide advice and 

support rather than orders. This can sometimes 

lead to inefficient problem-solving during large 

and complex incidents where there is a need to 

regulate cooperation between the national and 

the local level.

Geographically diverse

The Fire and Rescue Services within each 

country differs in terms of capacities, demog-

raphy, and local challenges. One similarity is that 

Fire and Rescue Services in large municipalities 

are often relatively self-sufficient. One obvious 

difference between the countries originates from 

their respective geographies. An example of this 

is that the directorates in Sweden and Norway 

have gained more experience, competency and 

responsibility managing forest fires. Denmark, 

however, has previously dealt with several floods 

and is therefore more involved and experienced 

in handling coastal and fluvial flooding and dams. 

Challenges relate to the command structure, size 

of municipality and the various types of incidents. 

These are some of the insights to be developed as 

part of the continued research in FIRE21.  

SUMMARY
PROJECT NAME: FIRE21

PROJECT START: 2020-11-01

DURATION: 4 years

TOTAL BUDGET: 13 508 251 NOK

PARTNERS: Lund University, Technical 

University of Denmark, NTNU - Social 

Research, NTNU, RISE Fire Research 

AS, RISE

PROJECT LEADER: Professor Margaret 

Mcnamee, Lund University
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Lotta Vylund 

lotta.vylund@ri.se 
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Susanne von Hebel, 

susanne.von.hebel@ri.se 
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Gudveig Gjøsund, 

NTNU Social Research

gudveig.gjosund@samforsk.no

Contact
Margaret McNamee, 

Lund University
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From February 2023 EU will ban around 
200 PFAS substances. Following the 
precautionary principle, RISE has 
stopped commercial testing of all 
PFAS-containing firefighting foams, 
not only those containing the 200 on 
the ban list.

PFAS (Poly- and perfluoroalkyl substances) are 

a group of man-made organic substances, where 

the hydrogen on alkyl groups have been replaced 

by fluorine. The functional group of PFAS can 

vary and therefore the number of different PFAS 

is very large. A subgroup of PFAS are the fluori-

nated surfactants, where a fluorinated non-polar 

part is combined with a polar part. This gives very 

specific and useful properties, e.g., as wetting 

agents. These surface tension lowering proper-

ties and the stability when exposed to high levels 

of heat are reasons for making PFAS widely used 

in Class B firefighting foams, refer to Figure 1. 

One reason for the usefulness of the PFAS is the 

very strong and stable carbon-fluorine bond.

The same property of strong and stable 

carbon-fluorine bonds makes the PFAS very 

persistent, which has been identified as a 

significant environmental concern. Although 

certain PFAS to some extent can degrade, finally 

they end up as a persistent PFAS. The PFAS are 

also mobile in the environment and this together 

with the persistency can cause the PFAS ending 

up (and accumulate) in, e.g., the drinking water. 

Although not all PFAS have been studied in detail, 

some PFAS have been classified under REACH as 

persistent, bio accumulative and toxic (PBT) or 

very persistent and very bio accumulative (vPvB). 

For this reason, work is ongoing to limit the use 

of PFAS. PFOS and PFOA, two of the most well-

known PFAS, are suspected to be cancerogenic 

and to have negative effect on the reproduction 

and they are banned within EU. EU has also 

decided to ban another approximately 200 PFAS 

from February 2023 and the Swedish Chemicals 

Agency together with four other European agen-

cies have suggested to the European Chemicals 

Agency (ECHA) to ban all use of PFAS that is not 

necessary to the society.

In the light of the environmental impact of 

PFAS and foreseen future limitations in the use 

of PFAS, RISE has decided to stop commercial 

testing of PFAS-containing firefighting foams. 

This decision is made to avoid possible future 

environmental effects should more PFAS proved 

to have more negative effects than known 

today and/or be banned in near future. RISE will, 

however, due to the importance of maintaining a 

certain level of fire safety in our society, continue 

to assist in testing and evaluating PFAS-free 

foams and other alternatives to PFAS-containing 

foams. This is important to ensure safe and 

effective extinguishment of Class B (liquid) fires 

also in the future.

International course on 
Reaction to Fire held at RISE
Participants from 12 countries were 
present in Borås on June 13 – 17, 2022, 
when RISE held a course in fire testing 
methods according to the European 
system for construction products.

The course was well attended with 21 

participants from 12 different countries. The 

subsequent evaluation of the course showed 

that it was strongly appreciated. The course is 

held yearly or on request, and its aim is to reach 

common understanding regarding test methods 

within European Group of Organisations for Fire 

Testing, Inspection and Certification (EGOLF) 

affiliated fire testing laboratories. The course 

mixes theory with practice in the laboratory.

The course dealt with the following 

test methods:

 · EN ISO 9239-1 (RPT)

 · EN ISO 11925-2 (Small flame)

 · EN 13823 (SBI) 

 · EN ISO 1716 (Calorific value)

 · EN ISO 1182 (Non-combustibility)

 · CEN/TS 1187, test method 2

The course was held by Marina C Andersson, 

Richard Johansson and Susanne Blomqvist.

Contact
Susanne Blomqvist

susanne.blomqvist@ri.se

Participants at the course, during the social event 

Photo Marina C Andersson

PART II
“EGOLF is the main represent-

ative body for third party, 

independent, and nationally 

recognized organizations 

involved at a European level in 

fire safety testing, inspection 

and certification activities.” 

EGOLF has some 60 members. 

RISE stops commercial testing 
of PFAS-containing foam

Figure 1. Extinguishing test with 

firefighting foam (Photo: David Lagerlöf).

Contact
Anders Lönnermark

anders.lonnermark@ri.se
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This years’ Nordic Fire and Safety Days 
were held in Lund in June, with over 150 
participants. The program contained 
more than 60 contributions on a wide 
range of topics dealing with safety and 
fire safety concerns from academia 
and industry. The aim is to repeat the 
success of the conference in 2024.

Over 150 participants from industry, municipal-

ities and academia spent two sunny midsummer 

days to make this year’s Nordic Fire & Safety Days 

in Lund a success. A total of 63 presentations from 

the Nordic countries and the rest of the world 

covered fire safety concerns reflecting challenges 

in society. The days were introduced by the 

keynote lectures on timber fires by RISE’s Robert 

Mcnamee and Esko Mikkola Chief Fire Safety 

Expert, KK-Palokonsultti Oy.

The lectures on the second day dealt with 

fire safety and risk management of green 

energy chaired by associate professor Marcus 

Runefors from Lund University. The speakers 

were Professor Paola Russo from Sapeinza 

University in Rome presenting her thoughts on 

hydrogen safety and researcher Ola Willstrand 

from RISE discussed aspects of battery safety. 

The topic of the keynote lectures was continued 

in the sessions were the use of sprinklers for 

controlling hydrogen jets was discussed1 followed 

by speeches on the emergence of toxic vapour 

clouds from damaged lithium-ion batteries2. The 

fire safety of sustainable materials and bio-based 

materials was dealt with in a number of presenta-

tions3,4 as well as the application of reduced scale 

façade testing methods5. Sessions on containing 

studies on structural fire safety followed6. Even 

this year general presentations and the effects 

of wildland fires on the community7 as well as an 

assessment of multiple natural hazards8,9 were 

given. The program even contained work dealing 

with the toxicity of cooktop fires and overheated 

materials10. Furthermore, safety in connection 

with means transportation was brought up in a 

study on fire risks due to ro-ro space openings11 

but also ship evacuation for a large variety 

of passengers12.

More information can be retrieved in the book 

of abstracts that is available on the conference 

web site (https://www.ri.se/en/nfsd). As tradi-

tional scientific conferences, the NFSD contained 

presentations of high scientific value presenting 

completed studies. On top of that, several 

work in progress contributions were presented 

where researchers and PhD students showed 

their ongoing work seeking feedback from the 

community. Inspiring presentations from industry 

gave a valuable insight aiming at initiating further 

research. 

The Nordic fire and safety days are part of 

the project Nordic Fire and Safety Network 

Focus on Energy (NFSNergy), funded by the 

Nordic Energy Research Council. The NFSNergy 

is a Nordic platform aiming at being a meeting 

point for professionals from industry, municipal-

ities (including the fire service and other local 

government professionals), research institutes 

and universities. The network PhD students’ 

school was carried out in the days before and 

after the NFSD. 

The NFSD is organized by RISE Research 

Institutes of Sweden in collaboration Technical 

University of Denmark, Norwegian University 

of Science and Technology, Lund University, 

Aalto University, Luleå University, University of 

Stavanger, Western Norway University of Applied 

Sciences and Iceland University as well as VTT 

Technical Research Centre of Finland Ltd and 

Danish Institute of Fire and Security Technology. 

The NFSD is a conference, held biannually in 

the Øresund Region, the next conference will be 

organized in 2024.

For information on the network please contact 

www.nfsn.dk  

1 Marcus Runefors (LTU) and Robert McNamee (LU and RISE, Se)

2 Wojciech Mrozik ; Malcolm Wise ; Neville Dickman; Mohamed 

Ahmeid ;  Zoran Milojevic ;  Prodip Das ;  Simon Lambert ;  Paul 

Christensen (Newcastle University, UK)

3 Lucas Andersson( Briab, Se)

4 Jess G. Nielsen Walter D. Jackson (VIA University College, Dk)

5 Karlis Livkiss (DBI, Dk)

6 Mahdieh Moghadasi and A.E.Steen Hansen (NTNU, No)

7 Jonathan Wahlqvist; Claude P. Eriksson; Margaret McNamee;  

Nils Johansson (LTH, Se)

8 Morteza G.h. Fard;  Simo Hostikka (Aalto Uni, Fi)

9 Nils Johansson; Claude P. Eriksson; Margaret McNamee (LTH, Se)

10 Simo Simo Hostikka (Aalto Uni, Fi)

11 Alexandra Viitanen, Nikhil Verma, Timo Korhonen, Terhi Kling 

and Tuula Hakkarainen, Finland

12 Julia Burgén, Staffan Bram, P.O. Hedvall and Anne Dederichs 

(LTH, RISE, Se and DTU, Dk) 

NFSD  Nordic Fire 
and Safety Days 
2022 – a resume

Photo by Alastair Temple.
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Anne S. Dederichs 

anne.dederichs@ri.se
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SFPE Europe Elects Robert McNamee and 
Wojciech Węgrzyński to Board of Directors
McNamee and Węgrzyński join David 
Grossmann, Kees Both, and Beth Tubbs 
on regional board of directors

26 May 2022: BRUSSELS, Belgium – The Society 

of Fire Protection Engineers (SFPE), the world’s 

leading professional society for fire protection 

and fire safety engineering, has announced 

that Robert McNamee, PhD, and Wojciech 

Węgrzyński, PhD, have joined the SFPE Europe 

Board of Directors.  

McNamee and Węgrzyński were unanimously 

elected at the SFPE Europe General Assembly 

Meeting in London, U.K., on 16 May 2022.  

They join David Grossmann, Chair; Kees Both, 

Immediate Past Chair; and Beth Tubbs, SFPE 

2022 President, on the SFPE Europe Board of 

Directors.  Under the expanded leadership, 

SFPE Europe seeks to increase its collaboration 

with SFPE chapters, to represent the voice of 

the fire safety engineer on European technical 

committees, to explore additional programs and 

partnerships, and to better meet the needs of 

engineers throughout Europe.

Headquartered in Brussels, Belgium, 

members of SFPE Europe include the Society’s 20 

European chapters in Albania, Austria, Benelux, 

Cyprus, Denmark, Finland, France, Germany, 

Greece, Israel, Italy, Malta, Norway, Poland, 

Portugal, Serbia, Spain, Sweden, Switzerland, and 

United Kingdom, plus five student chapters at the 

Main School of Fire Service, Coimbra University, 

International Master of Science in Fire Safety 

Engineering, Imperial College/Greater London, 

and the University of Edinburgh.  

Learn more about SFPE Europe and its 

chapters at sfpe.org/Europe.  Learn more 

about SFPE’s global community and becoming a 

member at sfpe.org. 

SFPE media contact: 

Kevin Mlutkowski

Director, Community Engagement, Marketing, 

and Communications

Society of Fire Protection Engineers

https://www.sfpe.org/newsroom 

kmlutkowski@sfpe.org 

About SFPE:
Engineering a fire-safe world since 1950. 

Headquartered near Washington, DC, the 

Society of Fire Protection Engineers is the 

world’s leading professional society for 

fire protection and fire safety engineering. 

Learn more at sfpe.org.

About SFPE EUROPE:
Newly formed in 2020 with headquar-

ters in Brussels, Belgium. SFPE Europe is 

focused on engineering a fire-safe world 

and is comprised of the Society’s chapters 

and student chapters throughout Europe. 

Learn more at sfpe.org/Europe.

Best paper 
award for 
hydrogen 
research
Experimental investigation of 
impinging and confined hydrogen jet 
fires won one of two awards for the 
best paper of the conference at the 
10th International Seminar on Fire 
and Explosion Hazards (ISFEH10) in 
May 2022. 

The study described in the paper was performed 

as part of the SH2IFT project on Safe hydrogen 

fuel handling and use for efficient implemen-

tation and was presented at the conference by 

research manager and senior researcher Tian 

Li, together with research scientist colleagues 

Christoph Meraner and Reidar Stølen at RISE 

Fire Research. The large-scale experiments were 

performed at RISE’s outdoor testing facility in 

Trondheim, Norway. 

Hydrogen gas tanks ready to be used in a fire 

test. Photo: RISE Fire Research

Hydrogen experiment in action, where a RISE 

technician is monitoring the fire development. 

Photo: RISE Fire Research

Contact
Tian Li, 

senior research scientist

tian.li@risefr.no

Contact
Christoph Meraner, 

research scientist

christoph.meraner@risefr.no

Contact
Reidar Stølen, 

research scientist

reidar.stolen@risefr.no

More hydrogen safety research
Recently, a follow-up of this project was 

granted, the “SH2IFT-2” project, and RISE 

is looking forward to continuing the work 

on this topic. 

More information
The group has been invited to submit a 

paper for review for Fire Safety Journal, 

based on the work presented at the con-

ference. There is also more information on 

the project at the project website, https://

www.sintef.no/projectweb/sh2ift/. 
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NAME TITLE UNIT

Robert McNamee Research and Business Developer Fire and Safety

Eva Svensson Customer support employee Fire and Safety

Annicka Asp Customer support employee Fire and Safety

Cecilia Lövström Project Manager Reaction to fire

Katarina Krnjic Project Manager Reaction to fire

Nicklas Johnsson Technician Reaction to fire

Hasan Sokoti Researcher, Engineer Fire research

Vikas Anandreddy Shettihalli PhD Student Fire research

Mari Gyström Project Manager Fire resistance

Ali Reza Heravi Project Manager Fire resistance

Hampus Pettersson Project Manager Fire resistance

Andreas Nord Technician Fire resistance

Simon Säll Technician Fire resistance

Lisa Karlsson Technician Fire resistance

Johan Johansson Technician Fire resistance

Tobias Guldbrand Technician Fire protection

Hanna Kumlin Researcher Fire protection

Henrik Elmgren Technician Fire protection

Stina Andersson Engineer Fire safe transport

Christian Forsberg Project Manager Fire safe transport

Roshni Pramanik Researcher Fire safe transport

Jonas Brandt Project Manager Fire safe transport

NAME TITLE UNIT

Jonna Hynynen Researcher Fire safe transport

Maria Quant Researcher Fire safe transport

Anton Gustafsson Engineer Fire safe transport

Johanna Snellström Project Manager Societal safety

Niklas Schmidt Project Manager Societal safety

Davood Zeinali Researcher RISE Fire Research AS, Norway

Fred Are Borgen Technician RISE Fire Research AS, Norway

Jan Erik Andersen Technician RISE Fire Research AS, Norway

Janne Siren Fjærestad Researcher RISE Fire Research AS, Norway

Terje Berdal Technician RISE Fire Research AS, Norway

Anders Tessem Technician RISE Fire Research AS, Norway

Dag Olav Snersrud Engineer RISE Fire Research AS, Norway

Ahsan Mansoor Jilani Engineer RISE Fire Research AS, Norway

Mikael Bergius Engineer RISE Fire Research AS, Norway

Frode Wolden Technician RISE Fire Research AS, Norway

Ellen Synnøve Skilbred Researcher RISE Fire Research AS, Norway

Kemal Sarp Arsava Researcher RISE Fire Research AS, Norway

Lei Jiang Researcher RISE Fire Research AS, Norway

Bernd Schmid Unit Manager - Laboratory RISE Fire Research AS, Norway

Rune Sævik Research and Business Developer RISE Fire Research AS, Norway

Max  Gribble Engineer RISE Fire Research AS, Norway

New employees at 
Fire and Safety since 
April 2021
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Kompositlösningar inom sjöfarten 

– KOMPIS

Main author: Anna Sandinge

Brann i holrom bak 

royaloljebehandla kledning av 

furu

Main author: Reidar Stølen

Skogsbränder och gräsbränder 

i Sverige : Trender och mönster 

under senare decennier (Wildfires 

in Sweden : trends and patterns 

during recent decades)

Main author: Johan Sjöström

En ny modell för gräsbrandsfara i 

Sverige (A new model for grassfire 

danger in Sweden)

Main author: Johan Sjöström

Systematisk diskrepans 

avskogsbrandsrisk baserat 

påtidsupplösning : Uppskattning 

av effekter samt förslag 

tillkorrigering

Main author: Johan Sjöström

Brandspjälkning hos tunnelbetong 

– Fenomen och testmetoder

Main author: Robert McNamee

Learning from fires in Norway 

: Preconditions, barriers and 

enabling factors

Main author: Asbjørn Lein Aalberg 

Safe and Suitable Firefighting

Main author: Julia Burgén

Brandförsök med ventilationstub i 

en tunnel : Beteckning: TUSC-

rapport 2020

Main author: Haukur Ingason

SAFITS - Statistical Analysis of 

Fires in Timber Structures

Main author: Daniel Brandon

BREND 2.0 - Fighting fires in new 

energy carriers on deck 2.0

Main author: Jonatan Gehandler

BREND 2.0: Fire simulation 

technical report

Main author: Alastair Temple

SMART HOUSING SMÅLAND: 

Optimizing the fire protection of 

massive timber structures

Main author: Alar Just

Glueline Integrity in Fire

Main author: Daniel Brandon

Fire Safety Challenges of Tall 

Wood Buildings – Phase 2: Task 

4 – Engineering Methods

Main author: Daniel Brandon

High-Fire-Resistance Glulam 

Connections for Tall Timber 

Buildings

Main author: Daniel Brandon

Fire Safety of CLT Buildings with 

Ex-posed Wooden Surfaces : 

Summary Report

Main author: Daniel Brandon

Post-Fire Rehabilitation of CLT

Main author: Daniel Brandon

Fire Safety Challenges of Tall 

Wood Buildings – Phase 2: 

Task 5 – Experimental Study of 

Delamination of Cross Laminated 

Timber (CLT) in Fire

Main author: Daniel Brandon

Engineering methods for 

structural fire design of wood 

buildings – structural integrity 

during a full natural fire

Main author: Daniel Brandon

Räddningsinsatser med och utan 

säker tillgång till släckvatten 

i spårtunnlar (Fire and rescue 

operations with and without 

secured water supply in rail 

tunnels)

Main author: Mia Kumm

TRAFIR: Characterization 

of TRAvelling FIRes in large 

compartments

Main author: Marion Charlier  

FRIC report D3.1-2022.04 

Guideline – Fire resistance 

upgrade of cultural heritage doors

Main author: Anne-Marit Haukø

EBOB – Solcelleinstallasjonar 

på bygg : Eksperimentell studie 

av brannspreiing i holrom bak 

solcellemodular på skrå takflater

Main author: Reidar Stølen

EBOB – Solcelleinstallasjoner 

på bygg : Brannspredning og 

sikkerhet for brannvesen

Main author: Ragni Fjellgaard 

Mikalsen

Læring etter branner i Norge 

– forutsetninger, barrierer og 

fremmende faktorer

Main author: Asbjørn Lein Aalberg

Recent developments in 

vehicle-to-grid (V2G) and smart 

ventilation technologies

Main author: Davood Zeinali

Development of a numerical 

tool using an open-source code 

for creating a safer working 

environment for the Swedish 

industries regarding dust 

explosions

Main author: Chen Huang

Fire safety of energy storage and 

energy production in buildings

Main author: Reidar Stølen

Improved fire design model for 

cross-laminated timber and 

glulam

Main author: Alar Just

Improved fire design model for 

walls and floors with I-joists

Main author: Katrin Nele Mäger 

Large-scale fire tests of 

engineered wood systems

Main author: Robert Olofsson

Loaded fire tests with I-joists

Main author: Robert Olofsson

Model scale fire tests with cross-

laminated timber

Main author: Robert Olofsson

Small-scale tests with adhesive 

bonds with CLT, GLTand finger 

joints

Main author: Magdalena Sterley 

Kompositer för en hållbar sjöfart

Main author: Peter Sjögren

This is a list of all full text 
reports that can be down-
loaded from ri.diva-portal.
org (scientific papers are not 
included). 
 
Search the name of the report 
at ri.diva-portal.org.

New Reports
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The Divisions at RISE

Organisation
In 2022, RISE Fire Technology and Safety 
Research ,  was merged into the Department 
Fire and Safety with associated units.

Fire and Safety
Michael Rahm

michael.rahm@ri.se

Fire Research
Per Blomqvist

per.blomqvist@ri.se

Fire Resistance
Malin Mollsjö

malin.mollsjo@ri.se

Reaction to Fire 
Material Lab

Anna Bergstrand
anna.bergstrand@ri.se

Reaction to Fire 
Medium Scale Lab
Daniel Schlosser

daniel.schlosser@ri.se

Fire Protection
Anders Lönnermark

anders.lonnermark@ri.se

Societal Safety
Tove Mallin

tove.mallin@ri.se

Fire Safe Transport
Franz Evegren

franz.evegren@ri.se

Fire Research AS
Nina Kristine Reitan
nina.reitan@risefr.no

Un
it
s

De
p.

Safety and 
Transport

Built 
Environment

Digital Systems

Bioeconomy  
and Health

Pulp, Paper 
and Packaging

Agriculture 
and Food

Chemical Process 
and Pharmaceutical 
Development

Material and  
Surface Design

Biorefinery and 
Energy

Smart Hardware

Polymeric Materials 
and Composites

Measurement Science 
and Technology

Energy and Resources

Industrial 
Systems

Chemistry, Biomaterials 
and Textiles

Fire and Safety

System Transition and 
Service Innovation

Mobility and 
Systems

Manufacturing 
Processes

Inspection and 
Calibration

Building and 
Real Estate

Computer Science

Product Realisation 
Methodology

Vehicles and 
Automation

Infrastructure and 
Concrete Technology

Prototyping 
Society

Corrosion

Electrification 
and Reliability

Certification

Materials and 
Production

Applied Mechanics
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RISE — Research Institutes of Sweden / ri.se / info@ri.se

RISE is Sweden’s research institute and 
innovation partner. Through our international 
collaboration programmes with industry, 
academia and the public sector, we ensure 
the competitiveness of the Swedish business 
community on an international level and 
contribute to a sustainable society. Our 3,000 
employees engage in and support all types of 
innovation processes. RISE is an independent, 
state-owned research institute, which off ers 
unique expertise and over 130 testbeds and 
demonstration environments for future-proof 
technologies, products and services.


