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Abstract 

The field of protective garments is a wide range segment, and protective clothings are 

needed in the daily business of workers, for example fire fighters, police men, and in 

the fishing industry. This Master-Thesis focuses on properties of fire fighters protective 

garments and other work wear in combination with luminescent materials and future 

challenges. The research is based on a market research through interviewing fire-

fighters and all important manufacturers along the supply chain. It analyzes the market 

demand of new fire-garments with both fire retardant and luminescent functions; 

provides an overview over current available materials, and explains the future 

possibilities for those garments; gives a suggestion of possible supply chain as well as 

the product design. Some relevant standards and tests were also described; major 

impacts that protective clothing has to withstand are thermal heat, biological, 

chemical, and also mechanical impacts; in this context, the properties of flame 

retardant and luminescent materials are worked out. From technical point of view, it 

seems to be possible to combine flame retardant and luminescent material together 

on protective garment, though still lots of research work needs to be done to ensure 

the combination can meet high standards. However, other work-wear is a potential 

field for the application of luminescent material, for example road-workers, sports 

wears, etc.  
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Introduction 

General introduction 

In history, clothing has always been the most important application field of textiles in 

the early stages of our textile industry. Hence the industry of advanced technical 

textiles has grown in all countries, as well in the developed as in the developing 

countries. The trend towards the growing rate of technical textiles has become 

significant. [1] Along with the development of science and technology, technical textile 

is increasingly playing a significant role in our daily life. With its high functional 

performance rather than aesthetics, technical textile has been applied in many fields, 

such as automotive applications, medical textiles, protective clothing, etc. According to 

a study conducted by David Rigby Associates, the worldwide consumption of technical 

textiles had a significant growth during the last several years from 1995 to 2010. [2] 

(table 1) 

 

                                                      

[1] Maotsu, T., Textile Progress/ Advanced technical textile products, Vol 40 No 3, 2008 
[2] David Rigby Associates (out of “prospects of technical textiles with emphasis on jute geo-
textiles and nonwovens: effort of IJSG, by Sudripta Roy and Md. Siddiqur Rahman, Dhaka, 
Bangladesh) 
 

1995 2000 2005 2010

1995 to 

2000

2000 to 

2005

2005 to 

2010

Agrotech 1,173 1,381 1,615 1,958 3.3% 3.2% 3.9%

Buildtech 1,261 1,648 2,033 2,591 5.5% 4.3% 5.0%

Clothtec 1,072 1,238 1,413 1,656 2.9% 2.7% 3.2%

Geotech 196 255 319 413 5.4% 4.6% 5.3%

Hometech 1,864 2,186 2,499 2,853 3.2% 2.7% 2.7%

Indutech 1,846 2,205 2,624 3,257 3.6% 3.5% 4.4%

Medtech 1,228 1,543 1,928 2,38 4.7% 4.6% 4.3%

Mobiltech 2,117 2,479 2,828 3,338 3.2% 2.7% 3.4%

Packtech 2,189 2,552 2,99 3,606 3.1% 3.2% 3.8%

Protech 184 238 279 340 5.3% 3.3% 4.0%

Sporttech 841 989 1,153 1,382 3.3% 3.1% 3.7%

Totals 13,971 16,714 19,683 23,774 3.7% 3.3% 3.8%

Of which 

Oekotech 161 214 287 400 5.9% 6.0% 6.9%

Application 

Area

Years Compound Annual Growth Rate%

Table 1 Forecast World-Technical-Consumption, 1995-2010, volume (000tons) [2] 



 

8 

1995 2000 2005 2010

1995 to 

2000

2000 to 

2005

2005 to 

2010

America 4,228 5,031 5,777 6,821 3.2% 2.8% 3.4%

Europe 3,494 4,162 4,773 5,577 3.6% 2.8% 3.2%

Asia 5,716 6,963 8,504 10,645 4.0% 4.1% 4.6%

Row 473 558 628 730 3.3% 2.4% 3.1%
Totals 13,971 16,714 19,683 23,774 3.7% 3.3% 3.8%

Region

Years Compound Annual Growth Rate%

Table 2 World end-use consumption of technical textiles by broad region 1995-2010 (000tons) [2] 

Table one shows, the dramatic growth of the technical textile consumption, especially 

in the areas of building, geo-textile, industry, medical and protection. In total, the 

consumption demand has grown from 13.971 thousand of tons to nearly 24 million 

tons (100 billion € by value) in the last 15 years, with a remarkable accelerating growth 

rate. [3] 

Among all the diverse fields of technical textile application mentioned above in table 1, 

protection- and safety-textiles have an extraordinary meaning for textile and clothing 

industry. In 1995, the worldwide consumptioin was around 184 000 tons in the 

protection- and safety- textile section, it increased to 279 000 tons in 2005, and soon 

to 340 000 tons in 2010, with an average annual growth of 4.0% in the past 5 years 

since 2005. [2] 

Table 2 indicates the regional consumption of technical textile, which shows a 

worldwide growth in demand. In Europe, the demand amount will reach 5577 

thousand of tons by weight in 2010. 

 

 

According to the data from the international trade centre, it is easy to see that the 

market demand of technical textiles in Sweden had increased remarkably from 2004 to 

2008. [4] During this period, the exports of technical textiles grew by 37.167 thousand 

of USD in value, and the corresponding import value for Swedish textile products & 

articles for tech uses met a growth of 22.217 thousands USD. The continuous growth 

in technical textiles trading area revealed a huge increase of the market demand in the 

last several years in Sweden. 

 

 

                                                      

[3]http://www.textilforschung.de/content3.asp?area=hauptmenue&site=innovativepotenziale
&cls=01, 11/2008 
[4] www.intracen.org/appli1/TradeCom/TP_TP_IC_HS4.aspx?IN=59&RP=752&YR=2008&TY=T 
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One of the most important facts behind the growth of technical textiles is the 

appearance of man-made fibers and the increase of the industrial or social demands of 

technical textiles due to globalization and industrialization. Hence the industry of 

advanced technical textiles has grown dramatically worldwide, both in the developed 

and developing countries. [1] 

In Europe, there are around 2000 manufacturers, and the field of protective clothing 

takes the leading position within the whole range of technical textiles. In the market 

can be found, protection and safety-textiles within numerous ranges of industries such 

as, public facilities, all fire-brigades, police and the military. [5] 

On one side, due to global warming and worldwide decreasing resources, the needs for 

convenience, comfort, health and safety issues have increased in different operational 

areas, which requires new and/or changed function that leads to the development of 

innovatively, and personally adapted protective clothing. On the other side, due to the 

strict legal regulations and increasing demands for the protection of the employees, 

which is optimized regarding the different applications in each industry, the technical 

requirements towards protection clothes increase year by year. Therefore, it is 

necessary to create new material combinations and partnerships, and to develop new 

technologies, in order to successfully fit the future challenges. [3] [5] 

Defining the problem 

Fire-fighter is a very dangerous job; firemen have to be ready to face different kinds of 

dangerous situations everyday and every moment. 

                                                      

[5] www.schutztextilien.de/ 30.03.20.10 

Table 3 Technical textile consumption in Sweden [4]
  

Code 

5911

Year
Exports 

in value

Imports 

in value

Net 

trade in 

value

Exports as a 

share of world 

exports (%)

Imports as a 

share of world 

imports (%)

Growth of 

exports in 

value (% p.a.)

Growth of 

imports in 

value (% p.a.)

2008 184,028 111,061 72,967 4.10 2.55 6 6

2007 176,023 96,146 79,877 4.06 2.05 6 3

2006 156,392 93,591 62,801 4.31 2.61 3 3

2005 147,890 88,061 59,829 4.58 2.78 1 -1

2004 146,861 88,844 58,017 4.82 3.02

Textile products&articles for tech uses (in thousands USD)



 

10 

In the Scandinavian countries (Finland, Sweden and Norway), no fire-fighter died in 

2004, the world-wide number of victims is 198. In Sweden 2003 however, a fireman 

died in action. [6] More than 30% of all work fatalities in the whole EU are related to 

moving vehicles. [7]  

In order to avoid such accidents of firemen at their working place, integrating 

illuminating material would be one more advantage. Thus fire-fighter garment is 

always one of the most important applications of protection-textiles, and high 

performance, multi-functional work wear is demanded in order to protect the fire-

fighters’ lives.  

There are several reasons, why this topic is introduced in this master thesis. Two 

arguments could be figured out to integrate illuminating applications to fire fighter 

garments of the future. Because lots of accidents and fire alarms happen in the night 

time, luminescence could be very helpful during their daily work: first, by improving 

visual perception of firemen in the dark surroundings, it can make the firemen’s work 

and working environment more convenient in field of one additional light source, 

brighter light and more comfort; and second, luminescence can help to enhance the 

visibility of firemen, in order to prevent themselves from being struck in the dark when 

they are working and therefore less working accidents, injuries and death during their 

daily business. Other car´s which are driving on the streets can see the accident and 

the working field of the fire fighters, police and ambulance more easily, because this is 

an additional application of light. There are already the blue flash-lights, red and 

orange lights form the cars but sometimes that is not enough. Prevention is better 

than cure.  

                                                      

[6] CTIF report 11_world_fire_statistics 2006-2.pdf 
[7] Accidents at Work in the EU, Eurostat, Statistics in Focus, Theme 3, 4/2000 
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Fig. 1 Alarm in the early morning hours/ car-crash [8] 

As shown in the picture above, the working environment of the active fire fighter, who 

is cutting the A-column of a damaged car, is very dark. This should be changed with the 

luminescence application! 

 

Aim 

As-Is Analysis 

Analysis about which commercially produced materials in the application field of flame 

retardance and luminescence are already in today’s market, and point out the 

corresponding norms and EU-standards for that. 

To-Be Analysis 

Based on the results of the desk research and field work (interviews), a further 

comprehensive discussion will be carried out. Focusing on analyzing the possibilities 

and feasibilities of applying the materials both with flame retardant and luminescent 

functions on the fire-fighter garments. Through interviewing the leading chemical 

companies, technical probabilities of combining these two functional materials 

together will be figured out. By investigating the suppliers, some test-institutes, 

manufactures, and end users, the market need, a possible supply chain, the production 

and design will be shown.  

                                                      

[8] Fire brigade Soltau, Germany, www.feuerwehr-soltau.de, 05.05.2010 
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Methods 

The method which was used to get information and to analyze the topic “Study in the 

field of product development about illuminating material for firefighter garments and 

others in the future” was collected from available web-pages, while theoretical notes 

were gathered from the course lectures in Product Development, published research 

papers, reports and books. To fulfill this topic and to figure out the need of the market, 

an “As-Is & To-Be analysis” of illumination materials on fire garments in the field of 

product development in the future was made. In order to get inside information some 

companies have been contacted and interviewed via e-mail and phone. 

The thesis involves field market analysis through interviewing manufacturers, the 

chemical industry, whole-salers, and end-users (Fire brigades) along the supply chain, 

to gather the primary data especially for the product development process.  

 

Delimitation 

The market for fire-fighter garments is huge, fire-fighters in the whole world need 

excellent equipment. But the world-market is too big, so this Master thesis will focus 

only on the Swedish market. For this thesis, F.O.V. fabrics AB wants us to take a deep 

insight on luminescent material excluding electroluminescent and chemo-luminescent 

materials. 

1 The partner F.O.V. fabrics AB  

F.O.V. Fabrics AB is a developing, producing, marketing and selling raw-material 

supplier for customers from the technical textile and apparel industry. They offer a 

wide product range of woven fabrics, in the fields of apparel and technical textiles. In 

the apparel sector they have got different fabrics for sports-, leisure- and fashions 

wear. 

In 1960, they started with viscose and acetate linings, but today they produce a wide 

range for the high-tech industrial or apparel endues.  

They have got five brands in the apparel textiles field, all fabrics of FOV are ÖKO Tex 

Standard 100 certified and the UV 40+ PROTECT is certified with UPF Classification 

System standard AS/NZ 4399/1996. Regarding their customers from the technical 

industry they produce different kinds of technical textiles. The products range from 
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thin and light material to heavy and thick material. W. L. Gore & Associates is for 

example one of their main customers. [9]
 

 

Vision & Mission 

The goals of F.O.V. fabrics AB for the future is having a growing degree of capacity 

utilisation in their production and find new technical textile solutions for the market. 

 

Company address 

F.O.V. fabrics AB  

Norrby Långgatan 45,  

SE-504 35 BORÅS  

 

                                                      

[9] F.O.V. fabric AB, www.fov.se/ 31.03.2010 
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Luminescence 

Chemo-luminescence  Photo-luminescence Electro-luminescence  

Fluorescence Phosphorescence 

Luminescence 

Chemo-luminescence  Photo-luminescence Electro-luminescence  

Fluorescence Phosphorescence 

2 Luminescence 

In the market there are several kinds of luminescent materials. In order to understand 

the main topic, figure 2 gives a general overview and definition of the field of 

luminescent materials. 

2.1 Luminescence in general 

Generally, Luminescence means - ‘the luminous light emitted by bodies below the 

normal incandescent temperature, in filtered UV light, with the color and intensity 

depending on the chemical composition of the respective substance.’ In this process, 

the unfiltered, invisible short-wave rays are absorbed; and filtered short-wave rays are 

converted into visible, longer-wave light (complementary color). Luminescence is used 

in textile finishing through optical brighteners. For example, the originally non-colored 

products are stimulated to blue fluorescence so as to increase the apparent whiteness 

when they are activated by the UV. The wavelength of the luminescent light is 

normally the same as or bigger than that of the exciting light outside, but never 

smaller. Basically there are four kinds of luminescence according to different types of 

origin.  

a) Photo-luminescence: Photoluminescence is the phenomenon that the luminous 

effect is emitted immediately in another wavelength after absorbing light is 

called fluorescence, the one which is emitted more or less after-glow after the 

light source has been switched off is named as phosphorescence. [10] 

                                                      

[10] Rouett, Hans-Karl, Encyclopedia of Textile finishing. vol.2 (2001), page 1288 

Fig. 2 The field of luminescent material (self-illusstration) 
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b) Chemo-luminescence: Chemo-luminescence is caused by chemical reactions, 

where the released energy does not convert into heat as it usually does, but 

directly into light, e.g. the oxidation of phosphorous vapors.  

c) Bio-luminescences: Bio-luminescence occurs in certain organisms such as glow-

worms. [10] 

d) Electro-luminescence: in this kind of cases, the luminous gases are electrically 

discharged, e.g. fluorescent lights. [10] 

2.2 Photo-luminescence 

The field photo-luminescence is split into two groups; the fluorescent and the 

phosphorescent materials. Among all the four kinds of luminescence phenomena, 

photo-luminescence is the only one that is self shining in the field of luminescent 

materials, so it is more likely to be used as an extra illuminating function. The chemo-

luminescence and electro-luminescence are based on a different functions and ideas.  

As described in chapter 2.1.a), photo-luminescence is split into two groups, the 

fluorescent and the phosphorescent materials. However, both of them are derived 

from the same mechanism, which can be explained by Jablonski Diagram below. 

 

Fig. 3 Jablonski Diagram [11] 

Once a molecule has absorbed energy in the form of electromagnetic radiation, one of 

its electrons is promoted to a higher electronic energy level (blue arrow shown in the 

                                                      

[11] Electrochemistry Laboratory, http://elchem.kaist.ac.kr/vt/chem-
ed/quantum/jablonsk.htm, 26.03.2010 



 

16 

diagram); there are several ways by which it can return to the ground state (the 

statistically most common energy state for room temperature chemical species). 

If the photon emission (green arrow shown in the diagram) occurs between states of 

the same spin state (e.g. S1 ---> S0) this is termed fluorescence. If the spin state of the 

initial and final energy levels are different (e.g. T1 --> S0), the emission is called 

phosphorescence (shown in longer wavelength red). Since fluorescence is statistically 

much more likely than phosphorescence, the lifetimes of fluorescent states are very 

short (1 x 10-5 to 10-8 seconds) and phosphorescence are longer (1 x 10-4 seconds to 

minutes or even hours). [11] 

However, not all the activated electrons emit the radiation when they return into the 

ground state. For example, the internal conversion (IC) is the radiationless transition 

between the energy states of the same spin state (compare with fluorescence-a 

radiative process). Intersystem crossing (ISC) is a radiationless transition between 

different spin states (compare to phosphorescence process). [11] Note that all 

transitions from one electronic state to another originate from the lowest vibrational 

level of the initial electronic state. For example, fluorescence occurs only from S1, 

because the higher single states (S2, etc.) decay so rapidly by internal conversion that 

fluorescence from these states cannot compete. [12] 

2.2.1 Fluorescence 

The name fluorescence is derived from the fluorescent mineral Fluorite (fluorspar, 

Calciumfluorid, CaF2). Fluorescence could be described as the brief, spontaneous 

emission of light with the transition of an electronically animated system in a state of 

lower energy, whereby the emitted light is, as a rule energy-poorer than the before 

absorbed one. [13] 

As explained above, fluorescence is a type of luminescence in which substances 

exposed to a light source emitting light of another wavelength or color, and this 

phenomenon ceases immediately if the source of light is cut off, which is opposite to 

phosphorescence.  

The fluorescence could completely disappear, which varies with different fluorescent 

substances, e.g. with the same quenching agents, the fluorescence of acridine is 

strongly quenched, the quenching is somewhat less with quinine. Inorganic salts that 

act as quenchers can be put into a series of decreasing quenching power, iodides being 

                                                      

[12] Photobiological sciences online, www.photobiology.info/Photochem.html 
[13] Universität Jena, www.chemie.uni-jena.de/institute/oc/weiss/phosphoreszenz.htm, 
H.Brandl, D.Weiß, E. Täuscher, Praxis der Naturwissenschaften-Chemie 3/53(2004)2-4 
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the strongest quenchers. This is in the same order as the refraction of the anion, which 

is related to the number of free electrons in the quencher. On the other hand, the 

cation is not very important in the quenching effect of salts. Organic quenchers are in 

particular substances that contain iodine or sulphur as a hetero atom and conjugated 

unsaturated systems (e.g. diphenyl butadiene, furan, thiophene), benzene derivatives 

with continuous conjugated systems (substituted with OH-, OCH3-, CH3-), acids and 

esters, especially disubstituted ones, other aliphatic compounds, many substances 

with a double bond, saturated ring systems and conjugated systems.[14] 

The equation for quenching:  

 

Where c is the concentration in mol/l and b is a quenching constant that is 

characteristic for each substance. [14] 

The principle of the fluorescent material is known as the following picture shows. 

Molecules absorb light and are electrically excited and emit light when molecule 

relaxes. 

 

Fig. 4 Principle of fluorescence [15] 

2.2.2 Phosphorescence 

The first synthetic, phosphorescent material which is known was the Lapis Solaris 

which is also known as the luminous stone of Bologna. This material was produced in 

1604 by the famous shoemaker and alchemist Vicento Cascariolo in Bologna, Italy. 

With the development of fluorescent computer-monitors, television picture tubes and 

lamps nowadays, the development of phosphorescent material has taken a huge rise. 
[13] 

                                                      

[14] Rouette, Hans-Karl, Encyclopedia of Textile finishing. vol.1 &vol.2 (2001), page 878. 
[15] Ambience08, pptx. Centexbel, Bernard PAQUET, 03.Juni.08 

1

1 + b + c

F = F0
.

1

1 + b + c

F = F0
.



 

18 

Phosphorescence is the appearance of afterglow, it is a property possessed in 

particular by phosphorus (light carrier), and that’s why phosphorescence is also named 

by this kind of chemical. [16]  

However, the procedure of phosphorescence is not the same as the luminous 

phenomenon of phosphorus: the reason for shining of the elementary white 

phosphorus is the chemical conversion of phosphorus with atmospheric oxygen, which 

is also named chemo-luminescence; while the phosphorescence phenomenon is based 

on a physical effect, which is actually the retransmission of light energy accumulated 

previously during illumination, as we explained in part 2.2.  

Compared with fluorescence phenomenon, the process of phosphorescence is slower, 
[11] shown fig.5. 

 

 

In the market, phosphorescent materials are known as well as photoluminescence or 

‘glow-in-the-dark-effect´. There are a lot of possibilities to make phosphorescent 

materials, but mostly they are composed of two parts, the basic-material (ZnS, CaS, 

SrAl2O4) and activators (Cu, Ag, Bi, Eu); In order to display different colors, chromogens 

(specific elements determined the color) are also included in the structure of molecule. 

The picture below (fig.6) shows a sulfide-mixture of CaS/SrS which were endowed with 

bismuth; the phosphorescence is extraordinarily bright and long lasting. [13] 

 

                                                      

[16] Rouette, Hans-Karl, Encyclopedia of Textile finishing. vol.1 &vol.2 (2001), page 1576 

Fig. 5 principle of phosphorescent material [15] 
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Fig. 6 Sulfide-mixture of CaS/SrS, phosphorescence is bright and longlasting [13] 

2.3 Material properties of phosphorescent materials 

The material for the phosphorescent material, which can be integrated in fire fighter 

equipment, must have the following properties: 

• non-radioactive 

• non-toxic recharging 

• washable 

• high melting point/ temperatures 

• high tear strength 

• phosphorous free 

• durable glow in the dark, without electricity 

• environmentally friendly  

It should reach the standards DIN 67510 (parts 1-4) and ISO 17398 [17] 

2.4 Field of application 

Phosphorescent materials have several applications in many fields. One of them is 

marking escape routes, as shown in fig.7, the first and last stage of stairs are usually 

marked over the whole width with such materials for safety issues; Particularly for the 

situations that happened underground or on the highways during nighttime, this kind 

of luminescence has a big advantage than battery supported emergency lightings. 

                                                      

[17] Lightlead Int., www.lightlead.com/, april 2010 



 

Fig.7 examples for escape routes

 

Another important application of phosphorescent mater

form of coating or yarns (fig. 8 and

carpets, etc.) as the decorations. I

fashion/work/sport clothes, e

 

Fig. 8 Applications of illuminating yarn 

routes, [17] 

Another important application of phosphorescent materials is in textile field, in the 

rm of coating or yarns (fig. 8 and 9). It can be used in the interior textiles (curtains, 

ets, etc.) as the decorations. It can also be applied on clothing such as

fashion/work/sport clothes, especially on safety vests (fig. 10/11). 

 

Applications of illuminating yarn [17], Fig. 9 Yarn and illuminating materials [15

20 

 

 

ials is in textile field, in the 

can be used in the interior textiles (curtains, 

be applied on clothing such as 

15] 
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Fig. 10 Phosphorescent material by light and in the darkness, coated [18] 

Fig. 11 Phosphorescent material by light and in the darkness, in form of stripes [17] 

 

Phosphorescent materials are known in the field ink, paint and tapes; and they are also 

used on clocks, light switches, some stickers, fishing net, artificial baits, etc. [15] 

Fluorescent materials are mostly used in textile-applications like filaments, coatings, or 

signalization (cloth and equipments for work wear/sports etc.)[15] 

Due to the great application perspective of photo-luminescent materials, many 

companies have stepped into this field. The company 3m is one of the suppliers for 

such materials, they developed “Safety-WalkMR Clear Phosphorescent” products 

(tapes) in 2003 [19], with phosphorescent as the basis; the company Risk Reactor has 

developed a series of photo-luminescent pigments, which contain 11 different colours 

and performance; [20] 

Lightleader Co., Ltd. is another company that supplies phosphorescent pigments for 

coating and phosphorescent yarns since 1994. [18] 

Ciba SmartLight
®

 is a luminescent plastic additive developed by Ciba (now part of 

BASF), it has been used in the film of greenhouse, by converting parts of the absorbed 

UV-light into visible light, it can increase the amount of light used for photosynthesis of 

plants. [21] 

                                                      

[18] Lightleader Co.,Ltd., http://lightleader.en.made-in-
china.com/product/yobmUeuYhElN/China-Photoluminescent-and-Reflective-Vest.html 
[19] 3M, www.emgitalia.com/pdf/Safety%20Walk%20Luminous%20Tape%20Tech%20Data.pdf 
[20] Riskreactor, 
www.riskreactor.com/Glow_In_The_Dark_Pigments/Glow_in_the_Dark_Pigments_Main.htm, 
18.05.2010 

[21] Ciba/ BASF, www.ciba.com/index/ind-index/ind-agr/ind-agr-effects-2/ind-agr-eff-plant-
growth-mgt.htm, 15.04.2010 
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3 Flame retardant materials today 

Protective clothing has to protect against direct flames, heat contact, radiant heat 

through steam etc., sparks and also drops of molten metal, and hot and toxic gases. It 

give physiological comfort to the person who is wearing it, all the time. [22] 

3.1 Definition of flame retardant material 

A general definition of fire retardant materials is: “A material capable of limiting the 

propagation of a fire beyond the area of influence of the energy source that initiated 

the fire [23].” Actually, at a specific temperature and time, every fabric will start to burn, 

melt or coal, some faster, some slower. There are natural fibres and materials, which 

are more resistant towards fire than others. Those that are more flammable can have 

their fire resistance drastically improved by treatment with fire retardant chemicals. 
[24] 

3.2 Materials & producing companies 

Nowadays, a lot of different kinds of fibres are used for protective garments. The fibres 

mentioned below (Nomex
®

, Kevlar
®

, PBI, Lenzing FR
®

 and Twaron
®

) are only examples 

of the wide range of high performance fibers on the todays market. 

LOI (limited oxygen index) is a tool used to measure the level of flame resistance of 

protective fibres and garments. The higher the LOI, the better the resistance against 

combustion is. [25] There are three classes of heat protective fibres that can be defined: 

• Inherently flame resistant/flame retardant fibres (LOI 18,4 to 20,6, cotton, 

polyester, viscose fibre to improve the protection, they are finished with flame 

retardant chemicals) [25] 

• Heat-resistant fibres (The LOI is around 25, Nomex
®

 & Kevlar
®

 by DuPont, 

Conex
®

 & Twaron
®

 by Teijin) [25] 

• Aramid fibres (permanently flame retardant, do not melt or drip, compose 

temperatures between 350-550°C, excellent dimensional stable.) [25] 

                                                      

[22] Ernst, M., SS 2008, Technische Textilen (course literature), Albstadt, University Albstadt-
Sigmaringen 

[23] Intelepower, www.cyb.co.nz/asp/index.asp?pgid=11137&cid =5566&gid=268, 22.04.2010 

[24] Apparel Search, www.apparelsearch.com/Definitions, 22.04.2010 

[25] Zinser, Prof. Dr., SS2009, Firma Schill & Seilacher, course literature university of Albstadt-
Sigmaringen 
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3.2.1 Kevlar
®

/ DuPont 

Kevlar
®

 belongs to the p-Aramides and it is a brand of the DuPont company. Its LOI is 

26.0; it is an advanced Aramid-fibre with high heat resistance up to 425°C. No fibre is 

total heat resistant, from 425°C this fibre starts to char. Important is, that it is flame 

retardant and self-extinguishing, not melting. Furthermore it has good resistances 

against cold and chemicals. Fuels, lubricants, synthetic detergents or the saltly sea 

waters do not have influence on Kevlar
®

. Kevlar
® 

has an extreme strength, high impact 

strength, high elongation at break and good vibration damening. [26] [27] Kevlar is used 

for special reinforcement on fire fighter garments, but not for the whole garment. 

3.2.2 Nomex
®

/ DuPont 

Nomex
® is also a brand of DuPont International; Genf Switzerland, and belongs to the 

m-Aramids which are high temperature resistant fibres, and are mainly used for flame 

retardant cloth and protection against heat. This fiber is used for whole garments. The 

properties are ultimate tensile strength, elongation of break and abrasion resistance as 

Polyamides. It has no melting point, but peculiar it starts to corrode at 370°C and 

carbonize at 400°C with an ash like remainder. It gets along with a continuous heating 

up to 175°C without humidity loss. Between 250-300°C it is still full operational with 

around 50% of its original fastness. Important is, that it is stable against organic 

chemicals, bleaching agent, alkali, as well as beta- and gamma rays. Concerning its 

properties Nomex
®

 has got a long durability. The LOI of Nomex
® is 24.5. Nomex

®
 is 

used for technical purpose, flame protection clothing, heat proof sewing threads, filter 

cloths, parachute, gloves and shoes (Knecht, 2003). [28] Nomex
®

 On Demand™ is a new 

smart fibre technology from the DuPont company (DuPont, 2009) [29]. This new fibre is 

breathable, flexible and offers protection against the intrusion of water based 

chemicals and viral agents. Its activating point is at 120 °C and can expand 4-5 times 

over its original thickness. 

3.2.3 Lenzing FR
®

 

Lenzing FR
®

 is a special man made viscose fibre of the Austrian company LENZING AG. 

Lenzing established in 1892 and in 1976 they developed the Lenzing FR
®

 line. The 

                                                      

[26] Loy, Walter, Chemie Fasern für technische Textilprodukte, Edition Textil, Dt. Fachverlag, 
2001, p.20 

[27] Knecht, Petra (HRSG.), Technische Textilien, Deutscher Fachverlag 2006, Pages: 142 

[28] Knecht, Petra (HRSG.), Funktionstextilien, Deutscher Fachverlag 2003 

[29] DuPont, www.dupont.com, Dec. 2009 



 

24 

abbreviation FR stands for “Flame Resistant”. It is a natural fibre derived from wood. It 

offers protection from heat and flame in a variety of different applications for example 

fire-fighter garments. Unique thermal insulation properties combined with permanent 

flame resistance make this fibre a “heat protection fibre”. Its functional properties 

help to prevent heat stress and heat stroke. Lenzing FR
®

 keeps the body of a fire 

fighter dry and cool, therefore heat stress and heat stroke can be avoided. [30] A further 

advantage is that Lenzing FR
®

 is a mixture out of the special viscose fibre Lenzing FR
®

 

with 50% aramide (table 4). This gives the best thermal insulation barriers which a fire 

fighter needs, and improves the performance and comfort of 100% aramide garments. 

In terms of more sustainability thinking, Lenzing FR
®

 could be a possible option, 

because this fibre is environmentally friendly. [30] Some more positive arguments for 

this fibre are: low weight, light resistant, permanent antistatic and it protects the 

wearer of fire, radiation heat, electronic arc lights (till 10.000 °C), molten metal drops, 

and flameable liquids. [30] 

Kermel/ Kermel®

DuPont/ Nomex®, Kevlar®

Teijin/ Conex®, Twaron®

Inter-Tech Group/ PBI®

Inspec Fibers/ P84®

MCM/ Basofil®

Lenzing FR®

mixtures with Lenzing FR®

wool  

Table 4: Possible fibre mixtures with Lenzing FR
®

 

                                                      

[30] Lenzing AG, www.lenzing-fr.at/index.php?id=71&L=1, 16.04.2010 & Publication „Focus 
Sustainability – Sustainabiltiy in the Lenzing group“, 2008 
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Fig. 12 Lenzing FR
®

, heat protection fibre [30] 

3.2.3.1 Standards and testing 

Lenzing published some testresults which are for example the TPP-flame test EN ISO 

915 and the water vapour penetration DIN EN 31092 and ISO 11092 on their 

homepage.  

3.2.3.2 Company size and capacity 

In the field of Lenzing´s viscose production the following chart give an overview: 

Plant Austria 2800 employees 235.000 t per year 

Plant Purwakarta Indonesia 1500 employees 155.000 t per year 

Plant Nanjing China 550 employees 60.000 t per year 

Total 4850 employees 450.000 t per year 

Table 5 company size and capacity of Lenzing AG 

3.2.3.3 Customers and application field 

Lenzing has about 10.000 customers worldwide. The product line Lenzing FR
®

 is 

already used in the fields of fire-fighting protective wear, defense protective wear and 

also flame resistant furniture fabrics.  
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Some of Lenzing´s partners in the field of safety clothings are Rosenbauer Int. AG and 

as well Energie AG Austria. In the interview with the fire-brigade commander Mr. 

Markus Wieshofer from the Austrian fire brigade Alkoven, he mentioned that his 

brigade is using the mixed quality out of Lenzing FR
®

 and aramide in all safety clothings 

for a long time period. Their garments are produced by the company Rosenbauer Int. 

AG as mentioned above. The Austrian fire-fighter organisation forces the brigades to 

use the mixed quality instead of 100% aramid-clothings. He said: “The wearing comfort 

in cold as well in hot working environment is perfect and comfortable for the wearer 
[31]”. Also he mentioned, that: “The mechanical properties of the garment and also the 

properties after lot of washings are perfect [31]”. 

Further partners are IKEA, TESCO, Marks & Spencer, Adidas, Puma and Nike. [30] 

3.2.3.4 Comparison to other fibers 

If Lenzing FR
®

 is compared to Nomex
®

 and all the other firbres; there are several 

arguments why Lenzing FR
®

 could be a better solution for the future. 

As mentioned in figure 12, the LOI for all Lenzing FR fibres is 28. This number is better 

than the LOI of Nomex
®

 (25), Kevlar
® (26) and Twaron

®
 (mentioned below). 

As mentioned before, one interesting argument for Lenzing FR
®

 is the positive point, 

that the fiber is a natural fibre derived from wood. That seems that the fibre is more 

environmental friendly as Nomex
®

 which is 100% m-Aramid fiber. 

3.2.4 PBI
®

 

PBI
®

, known as polybenzimidazole, is a stable organic fibre that provides thermal 

stability for a range of high temperature applications. PBI
® 

is a product of the Inter-

Tech Group. [32] 

PBI is flame resistant, thermal stable, not burning in air and does not melt or drip. 

Further it retains its strength and flexibility after exposure to flame.  

The LOI of PBI
®

 is 48 and it “is claimed to offer improved thermal and flame resistance, 

durability, chemical resistance, dimensional stability and comfort in comparison with 

other high performance fibres. [33] 

                                                      

[31] Wieshofer, Markus, Austrian fire brigade Alkoven, e-mail 25.05.2010 
[32] PBI Performance Products, (Inter-Tech Group), www.pbigold.com, March 2010 
[33] Panier, Christian, version 2.2.4., online version (www.feuerwher.de/faq/Gewebe-FAQ.pdf) 
2005 
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3.2.5 Twaron
®

 

Twaron
®

 is similar to the Kevlar fibre mentioned above, a high-strength aramid-fibre 

from the company Twaron Products GmbH, Wuppertal Germany. Twaron
®

 is mainly 

used for coating fabrics. The thermal stability is distinguished, starting from 425°C 

degrees, when the material begins to char. [34] 

 

All above mentioned materials are known heat-resistant fibres. Nomex
®

 and Kevlar
® 

already used in the production by F.O.V.fabrics AB. All others could be other 

possibilities, but especially Lenzing FR
® 

is may a sustainable possibility for the future, 

therefore it is mentioned longer as all others. 

3.3 Material properties 

It can be concluded that a good flame retardant material must have the following 

properties:  

• High abrasion resistance  

• High tensile strength 

• Low dimensional changes 

• Easily washable & fastness of flame resistance 

• Maximum of flexibility and physiological properties in order to prevent heat 

stress and heat stroke. (Optimum moisture management) 

• Low weight [22] 

• high level of flame retardant and resistance and also oil repellence [35] 

• give protection against burns of the skin and avoid radiant heat (Lenzing) [30] 

3.4 Field of application of flame retardant materials 

Flame retardant materials have been applied in many different fields; generally 

they are classified as follows: 

• Fire fighter’s protective clothing,  

• Fabrics for the militar, 

• Aerospace and aviation field, 

                                                      

[34] Loy, Walter, Chemie Fasern für technische Textilprodukte, Edition Textil, Dt. Fachverlag, 
2001, page 19 

[35] Hes, L., WS2007/2008, Clothing Comfort (course literature), Technical University of 
Liberec, Czech Republic 
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• Maritime and naval applications, 

• Metal-melting-industry, 

• Energy-industry workwear.etc. [36] 

Suits for fire fighters are usually composed of three layers – an outer shell layer, the 

middle layer, which functions as breathable waterproof for example Gore-Tex
®

 or 

Sympatex
®

-membrans, and the inner layer whose function is thermal insulation. Under 

topic 6.3 a layer construction is shown. As possible fibres m-Aramid, p-Aramid, p-

phenylene-2.6-benzobisoxazole, polyamide, or flame-retardant finished-wool are 

examples used for these layers. The middle or central layer fabric has got the function 

of breath-ability and waterproof layer, and it could be coated or laminated to the 

upper structure. The thermal insulation is made by use of air layer (for example wool) 

that is contained in the inner layer. [37], [38] 

4 EU Standards and Norms of illuminating and flame 

retardant material 

Fire-fighter garments have to pass an enormous amount of tests to reach the required 

EU standards and norms. There are two standards, which are respectively relevant to 

the field of illuminating and flame retardant material. The EN 469, Requirements for 

materials and products to be used by firefighters, and EN 471, Requirements for 

materials and products to be used as high visibility clothing. 

Both these standards contain several references to test methods, which have to be 

used to prove whether the requirements are fulfilled or not. Besides the EN standards, 

there are several other similar standards, for example the American NFPA 701. The 

shortcut NFPA stands for National Fire Protection Association, an US organisation. [24] 

4.1 EN 469 protective clothing 

The relevant EU-standard for the fire-brigade protective clothing is the DIN EN 469. 

This standard was published in February 2007. Part 6.14 of EN 469 mentioned about 

the perceptibility. Optional retro-reflection/ fluorescent materials have to fulfil the 

                                                      

[36] Mattila, Heikki, course in product development, Master Applied textile management, Uni 
Boras, 2009 

[37] Yamamoto, Y., Handbook for Fibres (Sen-I Binran), The Society of Fiber Science and 
Technology, Japan, Maruzen Co., 2004, page 544 

[38] Fujiyama, M., Future Textiles, Fire Fighting Suit, Sen-I Sha Co., 2006, page 319 
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requirements in appendix B EN 469. Requirements towards the colour of the 

fluorescent material always have to correspond to topic 5.1 in EN 471:2003. [39] 

EN 469 Appendix B.3.1 is about the thermal resistance. The retro-reflecting/ 

fluorescent materials or materials with combined characteristics have to stand in 

agreement with section 6.2 EN 469 [requirements of the retro-reflection after 

mechanical test demand] of the EN 471:2003 (retro-reflection coefficient after the 

examination), and have to withstand the test-requirements procedure after five 

minutes. The requirements are mentioned in section 6.5 of the available European 

standard [i.e. the DIN EN 469]. The EN 469 mentioned that the fabric test-materials 

have to withstand the test-requirements procedure after five minutes. The results 

after those five min tests have to be as follows: were suspended, not allowed to drip 

off, not catch fire, melt or shrink more than 5%. [39] 

EN 469 Appendix B.3.2 is about propagation of flames. All materials used for 

perceptibility have to be examined in combination with the external layer after the 

definitions in topic 6.1 of the EU-standard. This makes it possible to take samples with 

the measures, which are indicated in procedures A of EN ISO 15025:2002. During and 

after the testing process, holes in the sample-material are not allowed and not 

accepted. [39] 

The section 6.1 of the EN 469 is very extensive. It is mentioned essentially, that all 

materials and seams have to be examined after the EN ISO 15025:2002, procedure A, 

and they have to reach the index 3 of limited propagation of flames after EN 533:1997. 

The EN 533:1997 was meanwhile replaced by the DIN EN ISO 14116:2008. The 

requirements of the DIN EN ISO 14116 index 3 are shown in topic 6.1 EN 469 

mandatory tests. [39] 

Within the range of the protective clothing (in the standard EN 469) for fire fighters, 

there are no specific paragraphs especially about phosphorescent material, while 

fluorescent and reflecting materials are mentioned in the EN 469 for fire-brigade 

protective clothing as well as in the EN 433 for protective helmets. 

Within the range of the European standard EN 433 of protective helmets for 

fluorescent and/or phosphorescing materials, there are no direct requirements but by 

definition they are trim and accessories. 

                                                      

[39] Hoegen von, Thomas, Project Manager, DIN German Institute for Standardization  
Personal Protective Equipment Standards Committee (NPS), Safety Design Principles Standards 
Committee (NASG), Thomas.Hoegenvon@din.de, 05.03.2010 
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4.1.1 EN 433, 3.17 accessory 

All accessories are additional devices approved by the garment manufacturer, which 

may be attached to the fire fighter helmet and intended to be removable by the user, 

but which provides no protective function to the wearer. Examples of accessories are 

lamp brackets, cable clips, badges and trims. [39] 

4.1.2 EN 433, 3.29 trim 

About the trim, there is not so many mentioned in the standards. Retro reflective and/ 

or fluorescent material attached to the outermost surface of the helmet shell e.g. for 

visibility enhancement. [39] 

4.1.3 The old German standard DIN 14940 for helmets 

Within the range of the earlier German standard DIN 14940 for helmets (historical 

document; it was replaced 1997 by the first edition of DIN EN 443). Interessting is here, 

that there were already a large number of requirements to the helmet with painting of 

luminous paint and also the reflex strips.[40] 

Among other things, the painting of luminous paint of the standard series DIN 67510 

(long-continuing to glow pigments and products) had to be “long and after glowing 

green” (DIN 67510-PL 3.5-140). DIN 67510 is a purely national standard; there is no 

European equivalence and after the internal DIN data base, there is also no 

international (ISO) equivalence. In the following part is a short description of the old 

German standards: DIN 67510-1: 2009-11 (spitted into part 1 and part 2), and DIN 

67510-2: 2002-10 given. The part 1 from that standard mentioned the long-continuing 

glow pigments and products, part 2 mentioned the suppliers. The suppliers have to 

say, which measurement and markings are necessary for the evaluation of long-

continuing to glow pigments and products and indicates, and how these are to 

evaluate and to sign on the fabric/ garment. The reflex materials of different reflex foil 

superstructures and their photometric minimum requirements indicated in this 

standard are valid for road signs and transportation facilities, as well as for navigation, 

aircrafts and aerospace. The further requirements of these reflex materials are, e.g. 

durability, and the selection of certain angle combinations of this standard. [40] 

                                                      

[40] Behrens, M., Project Manager, DIN German Institute for Standardization, Secretary to 
CEN/TC 192/WG 2 and CEN/TC 192/WG 4,  Standards committee for firefighting and fire 
protection, e-mail michael.behrens@din.de , 06.04.2010 



 

In the work wear field of high visibility protective clothing, there is a specific norm. The 

norm EN 471 stands for high visibility. It

shining strips in combination with 

materials and the special color of it 

4.2 EN 471 High Visibility

The EN 471, High Visibility 

and part 2 for nighttime

yellow or hivis-orange is required to give the highest safety 

part 2 is about the reflection stripes of 

requirement gives the best safety du

stripes and the fluorescent material work

possible security ever. High Visibility material (EN 471) is 

washable with 60°C. No bleaching, not 

cleaning are allowed. [41

 

   EN 469

EN 471

 

ISO 11613

Fig. 13 Relevant EN and ISO symbols

4.3 Certificates 

Next to the EN 469 (protective clothing for fire fighters), every protective garment and 

textile for European fire fighter work wear needs three important certificates: The DIN 

                                                     

[41] Hälg Textil AG, Olten-
Berufsbekleidung, 03/2010

In the work wear field of high visibility protective clothing, there is a specific norm. The 

norm EN 471 stands for high visibility. It describes also the use of 3m reflection

shining strips in combination with this fluorescent material but not phosphorescent 

and the special color of it are mentioned especially. 

EN 471 High Visibility 

The EN 471, High Visibility standart has two parts, the part 1 is for 

time. During the daytime, fluorescent material in 

orange is required to give the highest safety under

part 2 is about the reflection stripes of 3M, special stripes that reflect the light. This 

requirement gives the best safety during night-work. In combination

d the fluorescent material work together perfectly and give the 

. High Visibility material (EN 471) is supposed to be 

washable with 60°C. No bleaching, not tumble-drying, no ironing and no chemical 
41] 

EN 469 Protective clothing for fire fighters. Laboratory 
test methods and performance requirements

EN 471 
Protective clothing for high visibility. Laboratory 
test methods and performance requirements. 

ISO 11613 Protective clothing for firefighters 
Laboratory test methods and performance 
requirements. 

EN and ISO symbols and norms 
[5]

 

 

(protective clothing for fire fighters), every protective garment and 

textile for European fire fighter work wear needs three important certificates: The DIN 

              

-Germany, Zusammenfassung von Europäischen Normen für die 
Berufsbekleidung, 03/2010 
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In the work wear field of high visibility protective clothing, there is a specific norm. The 

s also the use of 3m reflection- and 

but not phosphorescent 

for the daytime use, 

, fluorescent material in the color hivis-

under the day-light. The 

reflect the light. This 

work. In combination, the 3M reflection 

together perfectly and give the highest 

supposed to be 50 times 

drying, no ironing and no chemical 

fire fighters. Laboratory 
test methods and performance requirements. 

Protective clothing for high visibility. Laboratory 
mance requirements.  

Protective clothing for firefighters -  
Laboratory test methods and performance 

(protective clothing for fire fighters), every protective garment and 

textile for European fire fighter work wear needs three important certificates: The DIN 

Germany, Zusammenfassung von Europäischen Normen für die 
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standard (EN 469 etc.), the GS safety tested standard symbol and the CE conformity 

marking. [42]  

 

The EN 13911 (Requirements and test methods for fire hoods for fire fighters) is one of 

the important standards. 

 

 

 

Fig. 15”Geprüfte Sicherheit” (safety tested) GS-standard  

 

The topic of this master-thesis and the future work with protective clothing for fire 

fighters and illuminating material have to conform to the appendix B 3.1 and 3.2 of DIN 

EN 469. To reach the goal of the thesis, combining flame retardant material with 

phosphorescent material, the DIN EN 471 has to be reached, too. 

5 Textile tests after the EU Standards 

For all firefighter protective clothing, lots of textile tests have to be done, before the 

clothing can be handed out to the end-consumer “the fire brigades”.  

5.1 Mandatory textile tests related to DIN EN 469 

Mandatory test are the following ones: 

1. Flame-test: ISO15025 procedure A (surface flame impingement and edge 

flaming)  

  

                                                      

[42] Mehlem, Hans-Peter: Persönliche Schutzausrüstungen –Arten –Eigenschaften –
Bezugsquellen, 2006 

Fig. 14 CE conformity marking 
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The Flame-test, or as well known as fire-test, reaction to fire or flame-spread test, have 

to be passed to make sure, that this fibre/fabric can protect the wearer from 2nd and 

3rd degree burns of the skin. [30] [46] 

 

 

 

 

 

 

 

 

 

 

Fig. 16 Gore-tex
®

 Airlock during the flame-test [43] 

The flame spread test is the basic test for all kind fo heat protective clothing, not only 

for the field of fire fighter garments. The EN 469 for firefighters protective clothing 

refers to the above mentioned ISO 15025, procedure A (mentioned above). 

This method mentioned that a flame of 25 mm in height is exposed to the surface of 

the sample, which is shown in the picture above (fig. 16), at a distance of 17 mm for 10 

seconds. Afterflame and afterglow time are measured and shall be </= 2 seconds. No 

flaming to top or side edge, molten debris, or hole formation is allowed except for a 

layer used for a specific protection such as liquid protection. The flames have always to 

be applied on both sides of the component assembly, including wristlets and seams as 

well as other additional material. Related to the EN 469, the outer garments and 

innermost lining have always to be tested. [44] 

Some important information about the result of the flame-test are showen here in the 

figure 17. 

                                                      

[43] Bayrisches Fernsehen, www.br-online.de/bayerisches-fernsehen/abendschau/gore-gore-
tex-live-ID1269538952428.xml (Link to a german Tv-report about W.L.Gore/Airlock) 
[44] Horrocks R., Price D., Advances in fire retardant materials, Woodhead Publishing in 
Materials 2008, page 477 
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At each test-sample, it is not allowed, that the flame reaches the upper 

egde or side edge of the sample. 

It is not allowed, that parts of the fabric-sample are melting and dropping 

After switching off the flame, it is not allowed, that from the char-field 

some fire take over on the good fabric part. 

No holes are allowed! 

The after-burning effect is not allowed longer than 2 seconds. 

Fig. 17 requirements of the DIN EN ISO 14116 index 3 [44] 

2. Oven-test (180-260 °C for 5 min.) 

Related to the ISO 17493 heat resistance and thermal shrinkage have to be done. 

The test samples (375 x 375 mm) are suspended in a hot air circulating oven for 5 

minutes at the specific test temperature of 185 +/- 5°C or 260+/- 5°C. The results 

do not allow any ignition, melting, dripping, separation or shrinkage of the tested 

samples. [46] 

3. Washing-test (to test the delamination and shrinkage after washing) 

All other tests are related to the manufacturing specification. 

4. Oil-test (oil repellency) 

The AATCC 118 oil repellency test is related to the American standard AATCC and 

also included in the ISO14419. [45] 

  

Fig. 18 Oil repellence test [45] 

The oil repellency test includes eight different octane numbers of oil. Number 1 in 

the oil test is the thickest one and number 8 is the most fluent one. The drops 

which were putted carefully on the fabric have to be like Nr. 1 in the figure nr. 18, 

than the test-result is perfect. Nr. 7 and 8 are not acceptable. 

                                                      

[45] Frauenhofer Institute, 
www.igb.fraunhofer.de/www/gf/grenzflmem/schichten/dt/TechTextil.dt.html 
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5. Spray-test (water repellency) 

The spray-test is used for testing the water-repellency, antistatic and dirt-

repellency of the textile and of the DWR (Durable water repellent finish). For this test 

clean demineralized water will be used. 

 Fig. 19 Spray test [45] 

Before starting with all testing in the textile-laboratory, the materials have to be 

pretreated and conditioned in the standardized temperature of 20 +/- 2 °C, and a 

relative humidity of 65 +/- 5% for at minimum 24 hours. [46] 

5.2 Additional possible tests 

In order to ensure, that the final garments have a good quality, there are also several 

additional possible tests, such as tear strength test, abrasion test, and suter test, 

shown from fig.20 to fig.22.  

 

Fig. 20 tear strenght test [46]    Fig. 21 Martindale abrassion test [46] 

                                                      

[46] Trestian, Stefan, R&D dep., W. L. Gore & Associates GmbH, Germany, e-mail 12.04.2010 
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Fig. 22 Suter test for waterproofnes of the high tec membrane  [46] [43] 

The modified British Standard Suter (MBS Suter) is a testing instrument, which is not 

only used for checking the water resistance on the fabric; it is also for testing the 

seams and the cross-seams. Due to the EN20811:1992-06 the water tightness have to 

be tested with >100 kPa (>1.0bar), water pressure will be pressed on top of the seam. 

Different companies have different specific testing methods; W.L.Gore & Associates is 

testing 2 min. long with 0.2bar. [46] 

5.3 Fluorescent or reflective applications and accessory materials 

Fluorescent or reflective applications and accessory materials, which are used in the 

fire-fighters` clothings, can improve the visibility a lot. Related to the EN471 all 

fluorescent materials are used to enhance the day-time visibility and the retro-

reflective materials are used for the night-time visibility. Often the colours of the used 

materials are very sensitive when exposed to the smoky environments of fire fighting. 

As well the usage time can be short. All additional materials have to reach the 

requirements of the heat resistance in the EN469. Most the high visibility material and 

the fluorescent colours are often combined in the trim near the hands, head and feet 

of the garments, where motion increases the visibility. [44] 

5.4 Mandatory textile tests related to DIN EN 471:2008-03 

In part 5 of DIN EN 471 the requirements towards the background material are 

described (not fluorescent materials and combined materials with different 

characteristics). Beginning with chapter 5.1 in standard EN471, all requirements and 

textile-tests are mentioned (as well for the main materials as for the background 

material, and mixed combinations out of it). [39] 

• Colorfastness of the background material and all not fluorescent materials   

• Color after Xenon-light influence 

Layer function after mechanical load: 
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• Rubbing fastness 

• Washing fastness (alkaline, PH-neutrally, acidic) 

• Dry-clean-test 

• Fastness to bleaching with hypochlorite 

• Fastness of the finish to ironing 

Shrinkage/ measurements of the background material and not fluorescent material as 

well as the mechanical requirements and characteristics of the background material: 

• Tensile strength and tensile strength at break (woven fabric, interlaced yarns) 

• Bursting strength 

• Tensile strength/ tear resistance of coated fabrics and laminates 

• Ret test 

In topic 7 of EN471 all material testing requirements are mentioned. First the exact 

way of sampling is explained, than all different tests are listed. [39] 

• Color matching 

• Methods for determine the photometric properties of retro reflectivity 

• Retro reflection after mechanical load, dry  

• Retro reflection during rain, wet 

• Abrasion resistance  

• Rubbing fastness 

• Bending & wrinkle test (low temperatures/ temperature changes) 

• Washing fastness (alkaline, PH-neutrally, acidic) 

• Dry-clean-test 

5.5 Tests for finished garment 

There are also several tests for the finished garment, such as the test for comfort/ 

feeling (fig.23), breathability, sweating, heat etc. 

 

 

Fig. 23 Comfort-test of W.L.Gore & Associates GmbH [51] 
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The finished garment will be tested several times during the developing process in the 

rain tower (fig.24). This test is to make sure the garment is totally waterproof. During 

the test phase 450l per hour come down to the garment, this is moving all the time. [47] 

 

Fig. 24 Rain tower of the Gustav Wahler KG company in Germany [48] 

Next to the required tests, mentioned in the EN 469 and EN 471, every manufacturing 

company have several own tests which they describe in the produtct-specifications, 

but these tests are not a “must have”. 

6 Market research 

To figure out the need of the market, questionnaires as you can find in the Appendix A 

and B below had been created for the different parts of the fire-fighter garments 

supply chain.  

6.1 Chemistry industry 

The chemistry industry for this topic is broad. Chemistry companies, which are 

producing dyes, pigments, and coatings in the field of textile applications, were 

interviewed. 

                                                      

[47] Brandwacht Zeitschrift für Brand- und Kathastrophenschutz, 
www.brandwacht.bayern.de/ausgaben/2_2008 
[48] Wahler Berufsbekleidung, www.wahlers.com, 22.04.2010 
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To figure out, if the feasibility of combining flame retardant materials and fluorescent/ 

phosphorescent materials, e-mails with four standard questions were sent to the 

following chemistry and coating companies. 

3m [49], Wacker Chemie in Germany, BASF (CiBa), Schill & Seillacher from Germany, 

Clariant UK, CHT-Beitlich Germany, DYSTAR, UV-elements, Honeywell Specialty 

Chemicals Seelze, Sunshow Photoluminescent Pigment, Risk Reaktor (USW), COATING 

PRODUCTS, BTC Specialty Chemical Distribution, Lightlead (China), LambdaChem, and 

Jean-Jacques Sioen [50] from the coating industry in Belgium were asked. All companies 

are listed in the contact list in the Appendix part. 

6.2 Testing institutes 

To get some neutrally opinions about the topic of this Master Thesis and also to get 

more information about possible ways how to test the combined fabrics, some famous 

and important testing institutes in Europe have been asked for statements. Those 

Institutes are: Hohenstein Instute, ITV Denkendorf, and TITV Greiz from Germany, 

Sverea IVF and TEKO from Sweden, BV from France and SGS and EMPA in Switzerland.  

6.3 W. L. Gore & Associates GmbH 

W.L.Gore & Associates is one of the main customers of F.O.V. fabrics AB. Gore 

produces the Gore-Tex
®

 membrane, which will be laminated on F.O.V´s rawmaterial 

fabrics. The outcome product of Gore is a 2 layers or 3 layers Gore-Tex
®

 product as 

shown in the picture below, which will, sold to the manufacturers like Procurator, 

Viking, Wenaas (Kvinttet group), etc. As the main customer, Gore was also interviewed 

how they see the future process here, and if the combination of flame-retardants and 

illuminating stuff is possible or not. For those steps, Mr. Johann Seibert (the product 

manager), and Mr. Stefan Trestian from the R&D department were contacted. Results 

can be found in the part 8.3. 

  

                                                      

[49] 3m, 
http://solutions.3m.com/wps/portal/3M/en_US/Health/Safety/Products/Related/?PC_7_RJH9
U52300A9E023IJD0GR3O74_nid=5KLP3C883CbeHDSVSV648Cgl 
[50] Journal of Industrial Textiles, Vol. 28, No. 3, 73-79 (1998) 
DOI: 10.1177/152808379802800306, http://jit.sagepub.com/cgi/pdf_extract/28/3/7 
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The picture (fig. 25.) on the right hand side shows the structure of Gore-Tex Airlock a 

product from W. L. Gore & Associates. Airlock has air cushions, which replace the 

traditional textile insulation. This method is a combination of a moisture barrier and 

the thermal protection. The “spacers” made of foamed silicone on Gore-Tex
®

 moisture 

barrier create the insulating air buffer in the material. [51] 

6.4 Garment Manufacturer  

Procurator AB [52], (in Borås) is one of the main Swedish manufacturers and suppliers 

for fire brigades in Sweden. The fire stations in and around Borås have got all of their 

protective clothing from them. Nowadays, Procurator hand out jackets and trousers 

from the product line BARGE Gore-Tex
®

 Airlock 3ly. Furthermore, this thesis focusses 

on three more workwear and safety clothing manufacturers; Viking [53] from Denmark, 

Wenaas from Norway (member of the Kvinttet group [54]) and Lion-Apparel [55] from 

Germany. All of them were contacted for interviews, through e-mail or direct phone 

calls.  

6.5 End user, the Fire brigade Borås 

There were totally 16 800 fire fighters working in 730 fire brigades in Sweden (ca. 9mio 

inhabitants) in 2004, 5800 fire fighters out of them are fulltime and 11 000 are spare-

time workers.In the whole, 2004 were 16.800 fire fighters in Sweden. From 1996 till 

2002, no fire men died in Sweden. [56] 

The interviewed Fire brigade of Borås owned 19 stations in Borås and surroundings; 

they belong to the Södra Älvsborgs Räddningstjänstförbund. The whole district covers 
                                                      

[51] W.L.Gore & Assoctiats GmbH, www.gore.com/ and phone-call 13.04.2010 
[52] Procurator AB, www.procuratortextiles.com/brandklader.html 
[53] VIKING LIFE-SAVING EQUIPMENT A/S, www.viking-life.com/viking.nsf/public/products-
fire.html 
[54] Kwintet group, www.kwintet.com/about/history/history2.html 
[55] Lion Apparel, www.lionapparel.de 
[56] CTIF report 10_world_fire_statistics 2005.pdf 

Fig. 25 Gore-Tex
®

 Nomex
® 

(left), and Gore-Tex
®

 AIRLOCK
®

 (right) [51] 
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the stations in Bollebygd, Borås, Mark, Svenljunga, Tranemo and Ulricehamn. All 

together ca. 500 fire fighters are working there. [57] 

In the main station of Borås, 54 fire fighters (only men) between 22-57 years are 

working in 4 shifts with 11 men each. [58] 

One shift had been interviewed anonymously through the designed questionnaire 

which is attached in the Appendix A. Mr. Anders Johannson, the responsible buyer for 

the fire fighter equipment, was also interviewed.  

6.5.1 Materials & Suppliers in the market 

Fluorescent and reflecting accessories are produced already by some well known 

companies for example: 

• 3M Scotchlite™ [49] 

• Reflexite
®

 FTP1200 (reach EN469/EN47) [59] 

• Unitika
®

 

• Oryontech (Elastolite
®

) [60] 

All four companies can offer reflective products, which have heat resistant properties 

for firefighting applications. Through the EN standards the garment manufacturer is 

forced to use reflecting strips on the safety clothing. 

6.5.2 Lion Apparel  

As mentioned in the topic 6.4, there is one garment manufacturer which is called Lion 

Apparel. It is already producing fire fighter jackets for the German market with 

material of the German Probelting company. Lion Apparel is mentioned here, because 

it is a big competitor for all other garment manufacturers in the field of illuminating 

materials in safety clothing. They introduced a jacket, which reached the EN471 and 

EN469 standard, and therefore it is possible for the German firemen not to wear the 

high visibility vest during alarms on streets etc. and therefore they reduce weight of 

the whole equipment. [61]  

                                                      

[57] Södra Älvsborgs Räddningstjänstförbunds, www.serf.se/. 12.04.2010 
[58] Johansson, Anders, materielsamordnare/insatsledare, fire brigade Boras, meeting on 
23.02.2010 

[59] Reflexite, www.reflexite.eu, 28.03.2010 
[60] Oryontech, www.oryontech.com, 28.03.2010 
[61] Lion Apparel, www.lion-apparel-
deutschland.de/index.php?option=com_content&task=view&id=24&Itemid=52, 30.03.2010 
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Fig. 26 High visibility fire fighter jacket, company Lion Apparel [61] 

The Swedish firefighter law explains that the fire men have to wear an additional high 

visibility vest during alarms which happened on streets and highway, also in the night. 

The jacket, which is nowadays on the market, is not reaching the EN471, so it is not 

allowed to wear the jacket alone during working in the dark. [58] 

Therefore, a phosphorescent coating at the jacket or jacket-sleeve would be a possible 

an additional safety issue, to shine itself, brighten the working environment and 

reduce the weight of the protection clothing. 

7 Analysis of the market demand 

In this part the potential market demand of the innovative fire-garments using the 

combination of flame retardant and luminescent materials was analyzed based on the 

data from the research and interviews with the endusers, the fire fighters. Also 

possible techniques, risks, positive and negative aspects are figured out. According to 

the data of world fire statistics from CTIF (international association of fire and rescue 

service), there were 84.547 fire alarm calls in whole Sweden in 2004. 

Worldwide, it is remarkable that 57% of the fire alarm calls are medical aid in 2004, 

and only 9% were real fire accidents; however, 48% of the alarms were false calls in 

Sweden. In the same year 29% were real fire accidents. This big difference could 

probably be because there are different alarm classification systems in different 

countries. [56] 

 
After analyzing the fire alarm database of Borås (Appendix C), several figures on fire 

alarm calls happened during 2009 were obtained (fig.27). 
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Fig. 28 Main reasons for alarms by night 2009 

Fig. 27 All fire alarms happened in Borås during 2009 

 

 

 

 

 

 

 

 

 
Note: During this report, it has been defined the night/day time as follows:  

 

 

 

 

Figure 27 shows that all the 573 fire-alarms happened in the fire brigade of Borås 

(main station of Borås) in the year 2009. It can be seen, that 41% of the fire alarms 

happened during the night, and 59% during the daytime. That means the firemen 

needed illuminating devices to facilitate their work for the accidents reported by the 

41% alarms that were called during nighttime, which indicates that the nighttime is the 

potential arena of self-illuminating material.  

 

 

 

 

 

 

 

 

 

 

 

 

 

In fig. 28, all the alarm calls were classified into three categories according to different 

causes. Technical related alarm is the most frequent one. 53% of the whole 2009 night 

alarm statistic was technical related alarms, for example, car accidents; 39% were 

Table 6 time classification definded by the thesis-team 

Nighttime 16:00  – 8:00  Winter: Sep./Oct./Nov./Dec./Jan.
Nighttime 19:00  – 7:00  Summer: Feb. to Aug.



 

alarms caused by fire, smoke, gas accidents and only 8% were others for example 

injured persons, helping the polic

the three alarm categories, the technical related alarms that happened during the 

nighttime need extra illuminating devices to deal with the problems, especially for the 

accident alarms that occurred far away from the public illuminating facilities, any kind 

of illumination is helpful to the problem solving. 

 
In fig.29, all the technical related alarms that happened during nighttime in 2009 were 

specified into 10 fields. 

 

Fig. 29 Specification of the technical alarms in the night 2009

 

According to the fire alarm records in 2009

alarms that happened in the night 

alarms that occurred in 

important when the fire

From the figure 28 it is easy to see

that they also contain many different working

more on the technical alarms and figure out a market demand through interviewing 

fire fighters. 

7.1 Interviewresults from the end

The interviews with the chosen fire

results and possible risks, if the combination of flame

alarms caused by fire, smoke, gas accidents and only 8% were others for example 

d persons, helping the police and the ambulance or rescuing 

the three alarm categories, the technical related alarms that happened during the 

nighttime need extra illuminating devices to deal with the problems, especially for the 

dent alarms that occurred far away from the public illuminating facilities, any kind 

helpful to the problem solving.  

all the technical related alarms that happened during nighttime in 2009 were 

 

g. 29 Specification of the technical alarms in the night 2009

According to the fire alarm records in 2009 (fig. 29), 62% of the technical related 

that happened in the night are normal alarms. It’s remarkable that 14% of the 

alarms that occurred in the dark were car accidents, that means illumination was very 

important when the fire-fighters were working at that moment.  

it is easy to see that 53% of the alarms are technical related and 

contain many different working fields. It is important to concentrate 

more on the technical alarms and figure out a market demand through interviewing 

Interviewresults from the end-user “fire-brigade” 

The interviews with the chosen fire-brigade Borås (main station) showe

results and possible risks, if the combination of flame-retardant material and 
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alarms caused by fire, smoke, gas accidents and only 8% were others for example 

 animals. Among all 

the three alarm categories, the technical related alarms that happened during the 

nighttime need extra illuminating devices to deal with the problems, especially for the 

dent alarms that occurred far away from the public illuminating facilities, any kind 

all the technical related alarms that happened during nighttime in 2009 were 

g. 29 Specification of the technical alarms in the night 2009 

, 62% of the technical related 

are normal alarms. It’s remarkable that 14% of the 

the dark were car accidents, that means illumination was very 

that 53% of the alarms are technical related and 

t is important to concentrate 

more on the technical alarms and figure out a market demand through interviewing 

 

showed the following 

retardant material and 
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illuminating material will be used for the future fire fighter safety clothing. As 

mentioned in the upper part (6.5), one shift (11 firemen) had been interviewed 

anonymously; however, three of them did not take part in the interview. 8 fire men 

and as well as Mr. Anders Johannson who is responsible for equipment were 

interviewed through the questionnaires. The evaluations of all interview 

questionnaires have been made with an Excel overview, which is explained in following 

topic 7.2. 

 

Fig. 30 Södra Älvsborgs Räddningstjänstförbund [57] 

 

The Procurator BARGE 3ly Gore-Tex
®

-AIRLOCK
®

 fire fighter clothing, which is used in 

the Borås firebrigade nowadays, is shown in the following pictures: 

 

 

 

Fig. 31 Procurator BARGE Gore-Tex® 
AIRLOCK® [52]
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7.2 Result from the interviews through questionnaires 

years of satisfied kinds of % of alarms accidents illuminating heard about helpful in advantages problems negative

question beeing active with ww problems by night mat. Is used lumiescents future WW points

no. Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11

A.  Johansson 5 2 4 1 2 2 1 1 6 1 1

Fire man 1 1 2 4 1 2 2 1 1 6 4 1

Fire man 2 5 2 7 5 8 3 3 1 6 1 2

Fire man 3 4 2 4 1 3,4,5 1,2,3 1 2 5 3 4

Fire man 4 5 2 4 1 1,2,3 4 1 1 3 1 5

Fire man 5 5 2 4 1 2 1 2 1 5 1 1

Fire man 6 3 2 4 2 2 2 1 1 2 3 1

Fire man 7 5 2 4 1 2 3 1 1 2 2 1

Fire man 8 4 2 4 1 2,3 2 1 1 1 1 1

answers

1 education 100% too heavy 0-30% inside-attack helmet torch yes yes yes no problem no

2 1 year mostly sat. not functional 30-50% car-accident protable torch no absolutely maybe don´t know yet yes

3 2-4 years mostly unsat.

not 

comfrotable 50-80%

highway 

crashs others yes,not in WW no  don´t know can´t hide no answer

4 5-10 years not sat. not breathable 80-100%

injured 

persons no answer no answer no answer no scaring animals Material test

5

more than 

10 years no answer no problem no answer animals

emergency 

exits

depend on used 

mat. 

6 no answer others chemistry no answer

7 no answer

natural 

disasters

8 no answer

Results from the questionnair-interview of the Firebrigade Boras (01.03-12.03.2010)

Shortcuts:  
Q1 = question number 1 
WW = work wear 
Sat. = satisfied 

Table 7 Results from the fire fighter interviews in Borås through questionnaires 
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During the interview part, eleven questions had been asked to the fire fighters. As 

shown in the upper table 7, the Q1 to Q11 are the questions in short form, in the 

bottom part of the table the possible answers in short version were given. Each answer 

possibility got a number, which is shown in the first column. This number had been 

taken to evaluate the answers in the overview. 

The overall result shows that the fire fighters (Anders Johansson mentioned that all 

four shifts will have the same opinion about that [58]) of the Borås main fire station are 

open and interested in illuminating applications on their future equipment. Question 8 

(Q8) make this opinion clear: It was asked, if it will be helpful for the fire fighters to 

have phosphorescent applications in their future work wear. All of the interviewed fire 

fighters said ‘yes’ or ‘absolutely yes’ and mostly all of them knew luminescent material. 

(Q7 in table 7)  

As possible risks towards integrating such applications in the future garments, firemen 

1 said in the interview, that animals that have to be rescued or have been injured 

during a car crash, can react strange, because they get scared on the illuminating 

material. (Table 7) 

One more interesting argument is the injury/ illness statistic of the Fire-brigade of 

Borås. 2009 the all fire fighter colleagues in Borås and surrounding had an average age 

of 46 years. 1.87% cases of illness happened in 2009. [62] The 1.86% includes the normal 

illness and as well the working accidents. As one could say, there is a market demand 

in the Swedish fire fighter field, which is possible to satisfy with such solution. 

 

Discussion 

The following discussion part is splitted into the technical feasibility discussion, the 

supply chain discussion and the design and production discussioin part. 

8 Technical feasibility discussion 

To figure out the possibility of a chemistry solution or yarn opportunity, in the topic 

market research nr. 6, interviews with the partners of the chemistry industry and 

testing institutions had been done. 

                                                      

[62] Södra Älvsborgs Räddningstjänstförbunds, 
www.serf.se/Dokument/arsredovisning_2009.pdf, 10.04.2010 
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8.1 Interview with chemistry industry 

As mentioned in part 6.1, several different companies were interviewed by e-mails 

about the topic (Appendix B). Some positive and negative feedback was given. 

Clariant said that they are not producing such illuminating chemical materials; no 

feedback come back form BASF (CiBa) and DYSTAR. 

For example Dr. Mr. Wolfgang Zinser from the chemistry companies Schill & Seillacher 

in Germany and also CHT-Beitlich Germany/BEZEMA-Switzerland gave feedback and 

they are cooperating with us and are open for that new topic. The results are 

explained in the topics below. 

8.1.1 Schill+Seilacher GmbH 

As mentioned above, Schill & Seilacher was interested in that new topic and 

cooperating with us with open mind. Mr. Dr. Wolfgang Zinser from Schill & Seillacher 

GmbH said that: “coating of flame retardant and fluorescent pigments with a suitable 

polymer is conceivable [63].” Further he mentioned: “Above all, it would be to examine 

whether the pigments in such a coating still are sufficiently fluorescent or not. In an 

appropriate compound, a relatively high polymer portion is necessary, which has to be 

equipped flame retarding itself. So a flame protection, as effective as possible (organic 

halogen connections with antimony trioxide) should be used. Halogen-free flame 

protection, like modified ammonium polyphosphates, and are less effectively and 

probably also not sufficiently waterproof in the coating [63].” 

From the conversation with Mr. Dr. Wolfgang Zinser, it can be conclude that, it is 

possible to make a flame retardant and at the same time luminescent coating, with a 

proper suitable polymer. However, there are still technical challenges, several tests or 

research needs to be conducted to achieve the ideal effect: for example to ensure the 

high luminescence efficiency of the original chemical after composing the coating 

product. Because normally the strong luminescence relies on high density or large 

surface area of the material; however the density and the surface area of luminescent 

material will decrease when it is mixed with other chemicals to form a coating. 

He also mentioned that in order to have the flame protecting function, high portion of 

flame retardant polymer (especially organic halogen connections with antimony 

trioxide) is necessary, because of the lower efficiency of halogen-free flame protection. 

However, sustainable and environment friendly material has become the new trend in 

the future; due to the toxicity of Halogens, halogenate compounds is going to be 

                                                      

[63] Zinser, Wolfgang, Schill & Seillacher, e-mail 03.03.2010 
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decreasingly applied in the functional textile field, replaced by the Halogen-free 

chemicals. Thus improving the flame retardancy of Halogen-free compounds could be 

another challenge in this field. [63] 

8.1.2 Wacker Chemie AG 

Wacker Chemie in Burghausen (Germany) are specialists in the field of silicon-coatings 

and not illuminating material. But Mr. Dr. Konrad Wierer, technical manager from 

Wacker Chemie, mentioned that it should be possible to combine their product 

ELASTOSIL
®

RD6600F or ELASTOSIL
®

LR6250F with fluorescent/phosphorescent 

pigments. ELASTOSIL
®

RD6600F or ELASTOSIL
®

LR6250F are solvent containing silicone 

rubber dispersions for fabric coating and additional cross-linking, it combines the 

functions of heat stability, chemical resistance and dirt repellence. Despite that, the 

negative aspect could be that the illuminating effect is not so strong anymore due to 

the combination. This is the similar principle as discussed above in 8.1, combination 

with other chemical compounds on one side could increase the ability of fire resistance 

of luminescent material, but on the other side, it will weaken the efficiency of 

luminescence. In order to get a further technical support, it is better to find a chemical 

company which is expertise in making luminescent or flame retardant coating in the 

textile field. [64] 

8.1.3 CHT-Beitlich, Tübingen/BEZEMA, Switzerland 

Mr. Reinhold Hasple of CHT-Beitlich said in the e-mail interview, that the modern and 

innovative safety clothing for personal protective equipment exists either from 

aramidfibres, 100% cotton or a mixture from cotton and polyester. Aramid-fibres are 

originally flame-retardant, while the other ones have to be equipping with flame-

retardant chemicals. The most known processees for such step are the „proban-

technique“, and the „Pyrowatex CP-technique“. CHT-Beitlich mentioned also that 

regarding its fire-safety point of view, it will not be possible to get a 100% flame 

retardant material with chemistry material. All organic material decomposes under 

high temperature. On the other side, it is possible to integrate additional properties to 

such basic materials, for example water and oil repellence. Even waterproof coatings 

or laminations, which are also breathable and have a good wearing behaviour, are 

typical examples. [65] 

                                                      

[64] Wierer, Konrad, Dr., TECHNICAL MANAGER / RUBBER SOLUTIONS, Wacker Chemie AG, 
Konrad.Wierer@wacker.com, 11.03.10 15:08:46 
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The coating solution is feasible to achieve good effects like high visibility or fluorescent 

effects. It is important to be aware of the basic property “the flame retardant aspect” 

and this should not be affected by additional coatings. 

Mr. Haspel from CHT-Beitlich also mentioned that a general statement about reaching 

both EU standards EN469 and EN471 together with chemical coating is not possible, 

yet. The problem is, that differences e.g. in the design of product or the receipt can 

lead to different results. [65] 

This means, that for example the test with a phosphorescent coated product is 

essential to find out if it is possible or not. 

The future opportunity of CHT-Beitlich is optimistic towards such applications. In the 

field of illuminating materials in personal protective equipment, one could always find 

improvements, new ideas and developments. How far and whether the individual 

ideas enforce can unfortunately not be predicted. [65] 

8.1.4 Company UV-elements 

Mr. Franetzki from the UV-element company said, to deliver such pigments (table 8) 

will be no problem, but they have not so much experience in the field of textile. They 

refer to their partner and testing institution TITV-Geiz in Germany, which is deeply 

explained in topic 8.2 below. Some test results from UV-elements are mentioned in 

table 9.  

UV-elements is a possible supplier for phosphorescent pigments for the research and 

developing process. [66] 

 

nightglowing pigments

Appearance: Yellowish crystal powder

Glowing Delay: (h) 10+

Water Resistant: No

Heat Resistant: (oC) 500

Recommended Application: Plastic, rubber, resin, painting & ink.

Standard Met: ISO, RoHS, SGS

Average Particle Size:(um) 25~35

Glowing Color: Yellow-green

 

Table 8 Nightglowing pigments of UV-elements [66] 

                                                      

[65] Haspel, Reinhold, CHT-Beitlich, reinhold.haspel@cht.com, e-mail 12.02.2010 

[66] Franetzki Karsten, company UV-elements, K.Franetzki@gmx.de, 25.04.2010 
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8.1.5 Result form the chemistry industry  

In general it can be said, that combining additional phosphorescent equipment with 

fire-fighter garment is possible from chemical point of view, but under certain 

conditions. Those two different partners from the chemistry industry have to work 

together to getting the expected product (coating). One has to be the basic-coating 

manufacturer and the other have to supply the pigments. Even though there are over 

hundreds of different types of fluorescent and phosphorescent materials on the 

market, only a few materials can meet the requirements of the heat resistance test 

related to the EN469 [44] According to the composition of the coatings, selection of 

coating chemicals and additives (e.g. with flame protection means), a broad spectrum 

of characteristics and application types can be realized. In particular, the admixture 

from certain additives to the coating mass permits an individual adjustment to the 

operational area. 

There are several kinds of additives, e.g. flame protection additives, effect pigments 

and signal colour, which can be of great importance of the topic integration of 

luminescent materials. Today, usually used coating masses could be for example 

polyvinyl chloride, PU (Polyurethane) as well as Polyacrylat. Those coatings specify the 

substantial area of application and the attainable genuineness’s. [28] 

8.2 Results from the testing Institutes 

To get another opinion about the chemical solutions and also fabric testing standards, 

some important testing institutes in Sweden and Germany, have been asked via e-

mails. As well the TITV-Geiz in Germany (partner of UV-elements) and the VDTF 

organisation Germany was interviewed briefly. 

The general results from the testing institutes are positive, all said, it could be possible 

to integrate phosphorescent material in the fire fighter garments, but on the other 

Time[H:M:S] 00:00:10 00:10:00 00:09:55

Lum(med/m²] 11480.0 389.8 392.5

Excitant Time: 10 Min Latency Time: 10Sec

Sample Time: 00:10:00

Decay Time:00:09:55

Luminance Data [Date: 2009-07-31]

Luminance Threshold:392.5med/m²End Luminance: 392.5med/m²

Sample No: TPY-9C

Excitant Illuminance: 1010bc

Start Luminance: 11480,0med/m²

Table 9 Luminance Data of UV-elements [66] 
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hand, they cannot give a 100% gurantee, because every material and material-

combination reach to different results, and it needs long time for testing to find out 

the best possible solution. But in general they are optimistic to reach that goal.  

The German testing institute and partner of UV-elements, TITV-Greiz e.V. mentioned 

that the thermo-stability could be a problem to reach both EN standards 

(EN469/EN471), but this has to be arranged with the suppliers (for example UV-

elements, mentioned above). TITV-Greiz has already tested phosphorescent materials 

from UV-elements, and did a R&D project with phosphorescent pigments, so coating of 

textiles is possible with such system combination. [67]  

8.3 W. L. Gore & Associates GmbH 

To get a deeper insight in the product development step, a phone call had been done.  

During the telephone-call with Mr. Johann Seibert, Product Manager Fire&Savety 

Department in W.L.Gore & Associates GmbH, some interesting points had been 

mentioned. [68] 

8.3.1 Results 

The topic is not as easy as it seems in the beginning, and Gore already did a project in 

the field of such coatings and as well yarns, with the manufacturing company Schöller 

textile from Switzerland in the past. Mr. Seibert mentioned some positive parts, some 

problems and risks during the call. [68] 

8.3.2 Requirements and problems 

The biggest problem for all chemical coatings is the required amount of 25 washing 

cycles for fire fighting cloth during its life cycle. Work wear have to fulfil high amount 

washings. Gore had three project partners, (Schöller textile included), and all gave up, 

because the chemical finishing was not good at all. Not only the coating was not able 

to reach the needed 25 washes, also the abrasion test with Martindale has to be done 

and pass successfully. 

Gore´s opinion is, that the biggest competitor will be 3m, which offer reflective 

products with the EN471 Standard– it will be hard to develop a better product. 

                                                      

[67] Zschenderlein, Dirk, R&D, d.zschenderlein@titv-greiz.de, e-mail 23.04.2010 
[68] Seibert, Johann, Product Manager Fire&Savety Department in W.L.Gore & Associates 
GmbH 
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Chemical supplier

F.O.V    

Yarn   supplier

Manufacture End user

Testing

Chemical supplier

F.O.V    

Yarn   supplier

Manufacture End user

Testing

Chemistry solutions have to pass also the Öko-Tex 100 Standard, so none of the 

chemistry is harmful when it is released during the washing process. Another problem 

is the cost aspect. To produce such material, it will cost a lot of money, and also the 

manufacturing and retail price to the fire brigade will be higher than usual jackets and 

trousers. So Gore thinks that every fire brigade wants to have it, but not pay a much 

higher amount of money for it. [68] 

8.3.3 Positive aspects 

Schöller textile found a solution with fluorescent yarns, and they publish that project 

under the title Schoeller
®

dynatec “Glow-in-the-dark” 2009/06.  

Mr. Seibert said a better possibility would be to use a fluorescent/phosphorescent 

yarn and sew it or weave it from the very beginning. [68] For F.O.V. fabrics that could be 

a possible solution. 

8.4 Overall result of the technical discussion part 

After discussing a lot with different companies from the chemistry field and also some 

famous testing institutes, one comes to the point that there are two possible solutions 

for the phosphorescent application. That could be phosphorescent yarn or chemical 

solution for the coating process. 

9  Supply chain discussion 

To have a better overview about the possible supply chain of F.O.V.fabrics AB, when it 

comes to production of the “phosphorescent line”, the graphic (fig. 32) had been 

created.  

Fig. 32 Supply chain (self-illustration) 
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As shown in the supply chain chart, F.O.V. fabrics AB, is the fabric manufacturer and 

they will get their raw material for production either from chemical suppliers, which 

will sell coatings for F.O.V´s finish-process or the other possibility will be that they get 

phosphorescent yarns to warp and weave it from the first step, or weave it and sell as 

additional patch. F.O.V. is one of the biggest suppliers for W.L. Gore & Associates, 

which is laminating the Gore-Tex
®

 membrane on the F.O.V. products and sell their 

products to the garment manufacturer for example Procurator AB, Lion Apparel or 

Viking as mentioned above. The testing institutes (mentioned as testing in fig. 32), are 

the constant companion of the supply chain. The fabrics have to be tested in the 

development process, as well as during the production and also as a finished garment. 

The garment manufacturer sells its fire fighter safety garments directly, or through 

possible retailers to the end user, the fire brigade.  

9.1 Rawmaterial suppliers 

Possible raw material suppliers are yarn suppliers or suppliers for chemistry coatings. A 

contact list will be finding in the Appendix D. 

9.1.1 Yarn supplier 

Ideal yarn suppliers for the fire-fighter garments have to be specialized in synthetical 

fibre and make sure that their products can reach both the standards EN469 and 

EN471. Yarn suppliers should be able to give a clear feedback if their products can 

reach the needed EU standards if it will be used for fire fighter garments, or not. 

Otherwise the yarns may be able to be used for the workwear field with not reaching 

high temperatures related to EN469. No garment manufactures have applied this kind 

of combination (flame retardant & luminescent) on fire-fighter garment production; it 

is hard to find the exact right yarn suppliers in the current market. However, there are 

several luminescent yarns manufactures which could possibly cooperate with 

chemistry institutions for developing flame retardant and luminescent yarn; some of 

their products can meet the related workwear standard. Regarding to the feedback of 

some suppliers like for example Lightlead Co.Ldt or Genesis Light Line LLC, the yarn 

suppliers have products in such field but no or really less experiece in the field of 

technical textiles. 

Lightleader Co., Ltd. (China) produces glow yarns that are combined with polyester, 

polypropylene and Nylon. This kind of yarn can be applied on embroidery or fabrics for 

clothing. Genesis Light Line LLC (USA) is quite open for this topic, from the 
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conversation with Mr David L. Mc Manis, CEO of Genesis Light Line, he said that their 

company they have already produced glow pigment impregnated fibre for rope, it is 

feasible to make impregnated Aramid fibre mixed with luminescent material so as to 

make sure the flame retardant function, with a comparably higher cost. In all, a long 

R&D process is necessary before the developing and production process. [69] 

9.1.2 Coating / chemistry suppliers 

To find coating/chemistry suppliers in the market would be not as hard as find yarn 

suppliers. Coating should be the easier and cheaper way to order and produce, but as 

mentioned from Mr. Seibert, W.L. Gore &Associates GmbH in the upper part, the 

chemistry solutions have to pass the Öko-Tex 100 Standard, and it has to be sure, that 

none of the chemistry is harmful when it is released during the washing process. [68] 

Also the coating industry should be able to reach EU standard EN469 and EN471 if the 

chemistry will be used for fire fighter materials, otherwise if it will be used for work 

wear garments; it has to reach also EN471 and related to different work wear fields 

different other standards. It could be a costly idea, because it will be new in the market 

and not so many customers know that function. So a lot of marketing has to be done. 

With the 3m company, there will be also a big competitor. They produce the reflection 

strips which are mentioned in the EN471 standard and have to be on every work wear 

garment. But the coating could be an additional possibility and will of course not 

replace the strips. Find a list of possible suppliers in the Appendix D. 

9.2 Fabric manufacturer F.O.V. fabric AB 

F.O.V. fabrics AB should be the fabric manufacturer of the expected project. They have 

to produce phosphorescent material and sell them in the supply chain to the garment 

manufacturers which are explained below. How they are able to produce will be 

described in chapter 10. 

9.3 F.O.V.´s competitors in this field of application 

In the field of yarn solutions for phosphorescent and fluorescent applications on 

technical textiles, F.O.V. have to compete with two big competitors; the Schöller-

textile company from Switzerland and the Pro-Belting International. 

                                                      

[69] Mc Manis, David L., CEO Genesis Light Line LLC, davidm@gloRope.com, 05.05.2010 
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9.3.1 Schöller-textile 

Schoeller
®

-dynatec is a product, which is already in the outdoor market. With this 

product, Schoeller Technologies AG got the Design Plus Award at the German 

TechTextil fair in Frankfurt 2009. The award is given for products and materials 

featuring a combination of innovative materials, successful design and intelligent 

functionality. The product Schoeller
®

-dynatec has the following functions: durability, 

high-tensile possibility and featuring a glow-in-the dark-effect. The fabric has filigree, 

3-D mesh structure with a special yarn woven into it that when exposed to light, 

absorbs and then emits the light into the dark, becoming visible. The fabric is used in 

interior design products, such as office chairs, room dividers and interiors; as well as in 

safety-related applications such as shoes or for work protection. Schoeller-dynatec is 

bluesign
®

 approved. [70] 

9.3.2 Pro-Belting Int. (Frohn group) 

Pro-Belting International is a family based company and their CEO is Mr. Wolfang 

Frohn. Nowadays, they join a group named as Pro-Belting International GmbH & Co. 

KG. They are one of the suppliers of Lion Apparel when it comes to illumination fabrics, 

mentioned in the market research topic. Pro-Belting Int. developed two products; 

VisuGard
®

 and VisuSafe
®

. Both products reach the EU standard EN469 and EN471. 

They are worldwide the first manufacturers, who is able to produce this and reach the 

norms. [72] 

Through a suitable weaved structure and a special dyeing and finishing process, Pro-

Belting Int. has succeeded, they realized the whole range of high visible colors on fire-

resistant fabrics. [71] 

The product VisuGard
®

 is based on modacryl and has, for example, the following 

ingredients: ProtexM/CO/Antistatic 54/44/2 % [72] 

 

 

 

                                                      

[70] Textile World, 
www.textileworld.com/Articles/2009/June/Schoeller_dynatec_fabric_receives_deisgn_plus_a
ward.html, 13.04.2010 

[71] Fuchs Stephan H., newspaper Frankenpost, ressort Länderspiegel, Neues aus dem Lande 
der Tüftler, Mo.18.02.2008, page 5 
[72] Pro-Belting, www.pro-belting.com 

Fig. 33 VisuGard Logo [72] 



 

The product VisuSafe
® 

ingredients: Meta-/Para

 
 
 

9.4 Garment manufacturer

As mentioned in the upper part, the garment manufacturers Wenaas from Norway, 

Procurator from Sweden and Viking from

All of them are possible suppliers for the Swedish market; Procu

supplier for the Borås Firebrigade (Borås Räddningssjänsten).

10 Design & production discussion

In the design and production part will be explained

could look like, give examples for application fields and d

10.1 Coating as a possible solution

The first possibility is to 

outdoor market, there are already some good examples for this application and it 

looks like the following 

use. 

Of course, sports jackets have not to fulfil

wear and fire fighter garments have to reach, but the Ökotex 100 standard is 

regulation, which is valid f

allow that any harmful 

process. 

 

 

 

 

 

 

 

 is based on aramid fibers and has, for example, 

/Para-Aramide/Antistatic 93/5/2 % (NomexIII) [72] 

Garment manufacturer 

As mentioned in the upper part, the garment manufacturers Wenaas from Norway, 

Procurator from Sweden and Viking from Denmark have been asked about this topic. 

All of them are possible suppliers for the Swedish market; Procu

supplier for the Borås Firebrigade (Borås Räddningssjänsten). 

Design & production discussion 

In the design and production part will be explained, how the future layout of a jacket 

could look like, give examples for application fields and discuss how to produce it. 

Coating as a possible solution 

The first possibility is to integrate a chemical coating in the finish

outdoor market, there are already some good examples for this application and it 

looks like the following picture (fig.35). This shows the sport jacket by night and day 

orts jackets have not to fulfil the same strong EN conditions that work 

wear and fire fighter garments have to reach, but the Ökotex 100 standard is 

, which is valid for each and everything that is washable

allow that any harmful chemicals to reach the environment during

Fig. 35 Illuminating jacket by night and day 

Fig. 34 VisuSafe 
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is based on aramid fibers and has, for example, the following 
 

As mentioned in the upper part, the garment manufacturers Wenaas from Norway, 

Denmark have been asked about this topic. 

All of them are possible suppliers for the Swedish market; Procurator is already 

how the future layout of a jacket 

iscuss how to produce it.  

a chemical coating in the finish-process. In the 

outdoor market, there are already some good examples for this application and it 

This shows the sport jacket by night and day 

the same strong EN conditions that work 

wear and fire fighter garments have to reach, but the Ökotex 100 standard is a 

or each and everything that is washable and also do not 

during the production 

Fig. 35 Illuminating jacket by night and day [15] 

Fig. 34 VisuSafe Logo [72] 
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Inspired by the application above, the following design of a future fire fighter jacket has been developed. First, the today´s combination is showen 

by day- and nightuse, and on the right hand side, the future opportunity of a phosphorescent coating ontop of both jacket sleeves is given.  

 

 

Fig. 36 Procurator BARGE Gore-Tex
®

 AIRLOCK
®

 day/night use & new opportunity "phosphorescent coating" (self-illustration) 
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With the chemistry application/ coating, it has to be ensured that the parameters for 

the wearing comfort of the fire figthers are not disturbed in a negative way. These 

parameters are based on the influences of the environment, temperature, convective 

heat, moisture and the air movement in the safety clothing. [30]  

10.1.1 Positive aspects of coated fabrics 

One positive aspect of the coated fabrics is the “Glow-in-the-dark” effect, the self 

shining effect of the fabric. Also the whole coating helps to make the working 

environment brighter and more comfortable. For the workers it will bring more 

personal safety and also less injury are assumed. Coating is smooth and flat, so dirt, 

water and other contaminations goes away itself through the repellent effect. 

10.1.2 Negative aspects coated fabrics 

Animals like injured deer/moose/elk/cows, which are often involved in car-crashes, are 

maybe scared about the bright light at the jacket and react in panic. Also if fire fighters 

have to help farmers to catch escaped cows, the animals also could be scared on the 

bright light and run away further.  

Another problem as mentioned in an upper part could be the high production price for 

those special materials. This has to be compensated by good function and long time 

use. Next problem, which the manufacturer has to fight with, is the above mentioned 

Ökotex 100 standard, which all textiles in Europe have to reach. Fire fighter jackets 

have to resist 25 washing cycles during the testing process and as well in the lifecycle 

in the fire brigade. For all coatings this is a huge challenge. Not only the washing test 

could make problems, also the abrasion test with the above mentioned Martindale 

testing apparatus. Both are big treatments for the materials and the chemical coating. 

Breathing possibility could also be lower with coating instead of no coating.  

10.2 Weaving as a possible solution 

Integrating a woven phosphorescent and at the same time flame-retardant materials is 

a big challenge. It is possible to reach both EU-standards EN469 and 471 together, Pro-

Belting did it professionally. It is possible, but trying to do it costs time, for research 

and even more for developing. A woven solution would be the best, because a woven 

phosphorescent material can easier reach the tests as the chemical coating which may 

have problems in the washing and abrasion test. The integrated yarn is more saving in 

the whole woven structure. It is no solution, only to warp a flame-retardant yarn 
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[73] Course Fundaments of polymers and nonwovens, modul Thermal technology, Mrs. 
Kalinova, WS 2007/2008, TU Liberec, Czech Republic
 

Fig. 37 Bi-component yarns

her with a phosphorescent yarn because both have never the same strength and 

ies. So the only possibility is to find a phosphorescent chemical solution which 

is already intergraded in the Aramid-yarn manufacturing process.  

As shown in the following picture, there are two possible options how to manufacture 

; existing from aramid fibres for the flame retardancy 

phosphorescent pigments for the glowing effect.  

The possible yarn structure is like the following pictures (fig.38.). 

The coated yarn could be produced in a share of 50/50 or 20/80 aramid or Kevlar 

scent pigments. 80 % aramid fibres and 20% illuminating 

pigments in the coat would be a good solution. 

Fig. 38 Coated yarns [73] 

 

              

Course Fundaments of polymers and nonwovens, modul Thermal technology, Mrs. 
Kalinova, WS 2007/2008, TU Liberec, Czech Republic 

component yarns (self-illustration) 
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On the other hand, there are yarns, where the illuminating pigments are protected in 

the whole yarn structure as the following pictures shows.

The bi-component yarn,

segmented pie-, islands in a sea

Generally it could be said, that the second possibility with the protected 

phosphorescent pigments inside of the yarn could

pass the required material tests easier than a coated yarn. For producing such yarns

special machine and process is needed 

last longer. On the other hand

so strong, because it is inside of the fiber.

10.3 Woven or coated patches as possibility

Fig. 40 Jackets layouts with woven patches left & right, coated patches

As we can see in fig. 40, o

possibility with a woven phos

Fig. 39 Protected pigments in 

there are yarns, where the illuminating pigments are protected in 

the whole yarn structure as the following pictures shows. 

 

 

 

 

 

, where the phosphorescent material is protected

, islands in a sea-, or striped structure. (Fig. 39) 

Generally it could be said, that the second possibility with the protected 

pigments inside of the yarn could be the better option, because it will 

erial tests easier than a coated yarn. For producing such yarns

special machine and process is needed which costs more than coating afterwards.

On the other hand, it could be that the illuminating effect is not anymore 

it is inside of the fiber. 

Woven or coated patches as possibility 

layouts with woven patches left & right, coated patches (self-illustration)

As we can see in fig. 40, on the left hand side, the sketch show the position and 

with a woven phosphorescent yarn woven patch which will be integrated on 

Fig. 39 Protected pigments in yarn [73] 

61 

there are yarns, where the illuminating pigments are protected in 

 

 

where the phosphorescent material is protected, could be in a 

Generally it could be said, that the second possibility with the protected 

be the better option, because it will 

erial tests easier than a coated yarn. For producing such yarns, a 

more than coating afterwards. It 

illuminating effect is not anymore 

 

illustration) 

show the position and 

will be integrated on 



 

62 

the jacket sleeve. On the right hand side, there is shown the same layout, but with 

coated patches. 

The best possibility might be a patch made of woven-phosphorescent-yarns or coated 

fabric patch with Gore-Tex
®

 membrane to make it also breathable. The patches could 

be in lot of different shapes and sizes for each kind of safety and work wear garment. 

Also the advantages should be for example: working through wet conditions, abrasion 

and wash resistance, highly flexible, durable, bright and long-lasting effect. 

10.4 Overall result of the design and production discussion 

Through the discussions above, three options were designed: coating on fabric, 

weaving with luminescent yarns and patches. Among these three designs, coating and 

patches are relatively cheaper and easier to make. However, the weaving method with 

bi-component yarns has its extraordinary advantages: due to the luminescent material 

is protected in the yarn, which makes the yarn more stable, and the fabric is more 

likely to pass the abrasion test, washing test, etc. so as to reach the relevant standards.  

The initial costs 2009 for all 19 Borås fire brigades were approximately 8.605.000 SEK 

(approx. 860.500 €). This money was spent for safety clothing, equipment and cars. 

This sum is a huge quantity, therefore the safety clothes should be safe, long lasting 

and effective as possible. [62] 

One can say that for all different fields, besides animal-alarms, the integrated 

phosphorescent materials in the jacket sleeves make sense and give more safety to the 

fire fighters. For F.O.V., it is a chance to research more in the field of phosphoresce, 

but they have always to balance reasons and calculate their risk. Influences could be 

the cost factors, the profit and safety issue for integrating new lines. 
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11 Other potential application fields 

 

    Fig. 41 Classification about textile application fields (self-illustration) 

Besides the fire fighter garments, luminescent material could also be helpful in other 

work wear and apparel fields. One of them is road work wear, in case that the lamps 

of the car on the highway are broken, the reflectors would not work well. 

Luminescent material could make the road workers more visible for the car- and truck 

drivers, so as to ensure the safety of workers.  

Every kind of sea work wear garments are another potential application field for 

luminescent material, particularly when the luminating situation is not effective 

enough on the sea. In the field of sea-work wear are many application possibilities. 

For example life jacket could be one of the potential application areas; high visibility 

of life jackets can make the rescue action much easier, when the rescue-teams search 

someone who falls into the sea by accident during the night. On the left picture 

below the nowadays used life jacket is shown, on the other picture the possible ideal 

effect with phosphorescent fabric is shown. 
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Fig.42 Ideal life jacket with high visibility during daytime (left) and nighttime (right) [74] 

 

The field of sea work wear garments is huge. In the finishing-, yachting-, offshore-, and 

Cargo industry the workers need to wear safety work wear during their daily business. 

For example they have to wear a flotation overall. This overall 

protects them from dirt, wind, water, short flame contact and 

makes the working environment safer. Another aspect of this 

suit is that a worker, who falls in the ocean/sea by accident 

during the night because of a personnel mistake or stormy 

situation, could be still alive in the cold water, for several 

times. Nowadays, these flotation overalls are already in the 

market. The picture (fig. 43) shows the flotation suit PS5078 of 

the company Viking life which is approved by the Icelandic 

Maritime Administration. [75]  

 

 

Another sea work wear garment is the immersion suit (fig. 44). This suit is locking air and 

radiant body heat in the suit. The insulation in an immersion suit 

works by locking air and radiant body heat in the suit. The better 

the insulation, the higher is the immersed CLO value. This is 

important as higher immersed CLO values indicate more efficient 

heat maintenance, which helps prevent hypothermia and can 

extend survival time in the water. [75] 

During a rescue search, big lamps will be used to find the person 

who falls overboard. With additional phosphorescent applications 

it will be much easier to find this person in the darkness and dark 

water without any other light sources.  

                                                      

[74] Life Jacket coll llSG, www.iisg.nl/collections/hongkong/images/p1-578.jpg, May 2010 
[75] VIKING LIFE-SAVING EQUIPMENT A/S, www.viking-life.com/viking.nsf/public/Products-
fetchtradeingitemdata.html?opendocument&listing=Immersion@suits=Suits,@Flotation, May 
2010 
 

Fig. 43 Flotation overall 

Fig. 44 Immersion suit 
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Fig. 45 Flotation overall with new 
phosphorescent patches  

The overall, as shown in the next graphic (fig. 45, self-illustration) has luminescent 

patches which make the rescue action easier and faster and give the maybe injured or 

under cooled person a better chance to survive. The 

“new” overall should work like a high visible 

phosphorescent buoy and glow itself in the water in 

the darkness. Viking as mentioned in the upper part is 

really interested in such kind of new fabric 

applications and look forward to it. From the safety 

view, luminescent material should also be applied in 

the apparel textile field for example in sportswear or 

outdoor garment. People will become more visible 

when they do sports or have activities with this kind 

of garments in the dark. Also parents want to have 

more safety for their children, so they would buy such 

high visibility jackets, if they are available in the market. A product line for children 

could help during outdoor activities in the late afternoon or evening, the way to the 

school or kindergarten. It could be seen, there are several possible uses for such 

applications in the textile market. 

12 Future research 

It is clear that there is a potential demand of luminescent material in the current fire 

garments market. In the future, the need for materials to improve the visibility in fire-

fighters´ protective garments and work wear will increase together with new 

developments of the special garments for rescue tasks. To fulfil this need, the garment 

manufacture have to introduce more high performance products that can meet the EU 

standards 471 and 469. As the partners of F.O.V. fabrics AB, we would like to give 

some suggestions for the next steps in order to finally launch this product line. 

Upstream, F.O.V. fabrics AB could work on R&D process in cooperation with raw 

material suppliers. For the base material, Nomex (which is made of aramid) is always 

the leading brand which has been dominating the market for many years. However, 

Lenzing FR
®

 could be a new alternative choice for F.O.V. fabrics AB. Its flame retardant 

fibre is made of viscose that from natural wood, which is more environmental friendly 

and sustainable than synthetical fibers. For the flame retardant and high visibility 

material, one option is to work with luminescent pigments/ yarn suppliers and testing 

institutions (e.g. Swerea) to carry out a selection among the available products in the 
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market. F.O.V. fabrics AB should try to produce samples and test it through Swerea, in 

order to proove if the Öko-tex and all other needed tests and standards are fulfilled. If 

it was found out, that no pigments/yarn can meet the EN469 & EN471 standards, a 

deeper R&D should be done with professional chemistry companies. Another option is 

to cooperate with Pro-Belting Int. which has successfully developed the target 

products; compared with Pro-Belting Int., F.O.V. fabrics AB is a well established 

technical fabric manufacture in the market, and it has a stable long-therm business 

relationship with W.L. Gore & Associates and also they they have the market identity 

and production know-how. For F.O.V. fabric AB, it would be a better solution if they 

could introduce the innovation from Pro-Belting to W.L. Gore & Associates. 

Downstream, working together with W.L. Gore & Associates, F.O.V. fabrics AB could 

solve the technical problems during product development process; it could also ally 

garment manufacturers (for example Procurator or Viking-life) and end users (for 

example Swedish fire brigades) to figure out more details of garments design and 

production processes through deeper communication and cooperation. 

F.O.V. fabrics AB should start from the R&D process, in collaboration with innovative 

raw material suppliers, well established garment manufacturers and testing institutes 

to figure out the next genereation of materials, which can meet both, the related EU 

standards and the customers´needs. 

13 Conclusion 

The field of protective clothing is full of changes and challenges, technology and 

innovation are always the drivers and solutions. Also the personal needs of each 

worker are very important to know, before developing a new product. The statistics of 

the consumption of technical textiles gave us a strong signal that protective clothing is 

taking an increasingly significant role in the daily human life. Based on the context 

above, this report figured out the market needs of more innovative and functional fire 

fighter garments, and provided the possible solutions. 

1. Analysis of the alarm records and interviews with fire brigades in Borås has 

revealed the market demand in fire fighting field. On one side, about 41% of 

the fire alarms happened during the night, out of which 53% are technical 

related alarms; this provides luminescent function a broad potential application 

field. On the other side, direct interviews with the end users (firemen) also 

showed an optimistic market perspective; nearly all the fire fighters believe 

that luminescence is helpful for their daily work. 



 

67 

2. Conversations with relevant chemistry companies and testing institutions 

provided a general understanding of the technical feasibility of combining 

flame retardant and luminescent materials together. Most of the interviewed 

chemistry companies, especially Schill & Seillacher, Wacker Chemie and UV-

element thought that it is possible to combine them both in one material. The 

testing institution TITV-Geiz also showed their agreement on the possibility of 

this material combination. Meanwhile there are several problems that need to 

be considered: first, once being combined with flame retardant material, the 

luminescence effect of original luminescent material maybe weakened; second, 

there are strict requirements (EN471/EN469) for fire fighter garments, which 

can be barriers for developing this innovative material on fire fighter garments; 

third, the costs will increase if luminescent material was introduced in the fire 

fighter garment. Thus lots of research and tests need to be done to find a good 

technical solution. 

3. In order to commercialize the innovative fire fighter garments, possible supply 

chain was suggested surrounding F.O.V. fabric AB as the fabric manufacture 

and W.L. Gore & Associates as its customer. Along this supply chain, the raw 

material suppliers could be either chemical suppliers (coating solution) or yarn 

suppliers (weaving solution); as the fabric manufacture, F.O.V. fabric AB has 

two remarkable competitors, Schöller-textile and Pro-Belting International, 

which have already established related products in the market; there are two 

options of garment manufactures, Procurator and Viking-life; and the potential 

end users are fire brigades in Sweden. 

4. Potentially there are three possible solutions when the luminescent material 

comes to fire fighter garment production: coating on fabric, weaving with 

luminescent & flame retardant yarns and patches (woven/coated); among 

these three solutions, weaving with bi-component yarns is strongly suggested 

due to its stability. The application fields of flame retardant & luminescent 

material could also be extended to other work wear, like road workers and sea 

workers; and also the sports/outdoor/children wear for safety issues. 

The researching, developing and integration processes takes much time, and F.O.V. 

fabrics AB and the manufacturing industry have to use their power of persuasion, 

exclude all negative arguments and risks about phosphorescent materials, to give a 

guaranty and as well to reach all required EU-standards and the Öko-tex Standard. The 

market knowledge should be obtained for creating new product lines in the future. 
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18 Appendix 

Appendix A) Empty questionnaire for the Borås Fire brigade: 

1. How long have you been a firefighter already? 

A. 1year    B. 2-4 years   C. 5-10years    D. >10years 

2. How much are you satisfied with your current workwear? 

A. 100% satisfied   B. mostly satisfied   C. mostly unsatisfied   

D. not satisfied 

3. What kind of problems are there? 

A. too heavy              B. not functional      C. not comfortable    

D. not breathable enough   E. no problem        F. others 

4. How much alarms are during the night? (also in the winter-darkness) 

A. 0-30 %    B. 30-50% C 50-80% C 80-100% 

5. Which kinds of accidents or alarm are there mostly? 

A. Inside-attacks (fire) B. car-accidents on streets C. highway crashes 

D. with injured persons E. with animals F. chemistry G. natural disasters 

6. What kind of illuminating tools do you use in a dark environment? 

A. torch on helmet   B. portable torch   C. others 

7. Have you heard about luminescence (self-shining) material, before?  

8. If illuminating material is applied on your future-workwear, do you think it is 

helpful for your daily work, especially in the dark environment? 

9. Is there any other potential advantage of this material in your mind? 

10. What kind of problem it may bring you, when you work with this kind of material? 

11. Do you have any negative thinking about it? (Health, risks etc.) 
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Appendix B) Empty questionnaire for the chemistry industry: 
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Datum Larmtid Insatstyp Objekt Adress Stationer 

01.01.2009 01:01 Brand i byggnad brand i markis utanför fönster 
Norrby Långgatan torget 
Borås Borås 

01.01.2009 01:08 Brand ej i byggnad brand i tidningsställ Druveforsvägen 21 Borås Borås 

01.01.2009 13:03 Brand ej i byggnad   Tunnlandsgatan 1 Borås Borås 

01.01.2009 18:13 Automatlarm ej brand Kransmossen idrottsplats Kransvägen 507 42 Borås Borås 

01.01.2009 19:57 undersökning   
Ambulanshallen Akuten Borås 
Lasarett Borås 

01.01.2009 21:40 Brand i byggnad   Norrby Tvärgata 24 Borås Borås 

03.01.2009 15:22 Automatlarm ej brand Borås Tidning Tryckeri AB 
Ödegärdsgatan 2 504 94 
Borås Borås 

04.01.2009 01:44 Automatlarm ej brand Knallerian 
Skaraborgsvägen 62-64 506 
30 Borås 

Borås, 
Dalsjöfors 

04.01.2009 09:21 Automatlarm ej brand Kransmossen idrottsplats Kransvägen 507 42 Borås Borås 

04.01.2009 22:38 Automatlarm ej brand Ericsson AB Sandlidsgatan 3 504 12 Borås Borås 

05.01.2009 00:53 
Undersökning/Brand i 
byggnad   Klintegatan 17 Borås Borås 

06.01.2009 16:53 Automatlarm ej brand 
Lasarettet Östra TvärHus 
6,7,12,14 Samaritvägen 50182 Borås Borås 

07.01.2009 09:19 Automatlarm ej brand Trandö Butiker Trandögatan 20 506 30 Borås Borås 

08.01.2009 08:13 Automatlarm ej brand Bergdalskolan 
Gustav Adolfgatan 81 504 56 
BORÅS Borås 

08.01.2009 13:40 Undersökning   Tvärhandsgatan Borås Borås 

09.01.2009 09:23 Automatlarm ej brand Norrby Fritidsgård 
Västra Nygatan 52 504 38 
Borås Borås 

09.01.2009 10:47 Trafikolycka 10 fordon varav i buss iblandade Allegatan -Åsbogatan Borås Borås 

09.01.2009 13:18 Automatlarm ej brand Almåsgymnasiet Hus A-C, E-G 
Alingsåsvägen 34-36 504 38 
Borås Borås 

09.01.2009 15:32 Automatlarm ej brand Kårhuset i Sjuhärad Allegatan 2-4 501 90 Borås Borås 

10.01.2009 12:11 Trafikolycka frontalkrock 2 personbilar 
RV 42 Långestensbacken 
Sjöbo Borås Borås 

11.01.2009 18:49 Automatlarm ej brand Norrby Fritidsgård 
Västra Nygatan 52 504 38 
Borås Borås 

12.01.2009 14:03 Brand ej i byggnad   Svensgärdesgatan Borås Borås 

13.01.2009 21:25 Automatlarm ej brand Norrby Fritidsgård Västra Nygatan Borås Borås 

14.01.2009 17:51 
Förmodad brand, 
undersökning Röklukt Hansinggatan 7a Borås Borås 

15.01.2009 08:03 Automatlarm ej brand Oscar Jacobson AB Källegatan 503 38 Borås Borås 

15.01.2009 10:02 Automatlarm ej brand SP Hus 1-13 Brinellgatan 4 504 62 Borås Borås 

15.01.2009 14:38 Automatlarm ej brand Oscar Jacobson AB Källegatan 503 38 Borås Borås 

16.01.2009 12:56 Rökutveckling trapphus Daltorpsskolan Stora tvärgränd 1 Borås Borås 

19.01.2009 09:47 Automatlarm Sobackens Avfallsanläggning 
Box 1713 ( RV 41 ) 501 17 
Borås Borås 

19.01.2009 15:50 Bussbrand   R 40 boråstorpet mot Borås 

Borås, 
Dalsjöfors, 
Bollebygd 

21.01.2009 13:46 Automatlarm ej brand Trandaredskolan 
Trandaredsgatan 36 507 61 
BORÅS Borås 

21.01.2009 23:55 Brand i byggnad   Boråsparken Borås Borås 

23.01.2009 00:56 Automatlarm ej brand Gruppbostad Våglängdsgatan 129 
Våglängdsgatan 129 507 41 
BORÅS Borås 

23.01.2009 10:33 Automatlarm ej brand Borås Energi 
Västerlånggatan 10 503 30 
Borås Borås 

24.01.2009 00:27 Brand i byggnad Lasarettet Södra F Hus 3, 5, 13,16. Lasarettsgatan 501 82 Borås Borås 

C 
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24.01.2009 11:52 Brand i byggnad Rani AB Ryssnäsgatan 14 504 94 Borås 

Borås, 
Dalsjöfors, 
Fristad 

24.01.2009 17:38 
Brand i plastdunk på 
parkeringsplats   Sagagatan Borås Borås 

25.01.2009 09:48 Förmodad brand   
Östergårdsplan 1 Trandared 
Borås Borås 

25.01.2009 11:16 Förmodad brand   Yxhammargatan 4 Borås Borås 

25.01.2009 20:31 Brand i cotainer   Västmannagatan 11 Borås Borås 

25.01.2009 20:31 Brand i container   Västmannagatan 11 Borås Borås 

26.01.2009 00:27 
Undersökning röklukt i 
trappa.   Vindelgatan 21 Borås Borås 

26.01.2009 11:42 Automatlarm ej brand Industrihotell Silverpoppeln 4 Ålandsgatan 10 504 41 BORÅS Borås 

28.01.2009 19:11 Brand i container   Västmannagatan Borås Borås 

29.01.2009 15:21 Automatlarm ej brand Industrifastigheten Fjädern 3 Industrigatan 29 504 43 Borås Borås 

31.01.2009 22:14 Vattenskada   
Grand Hotell Hallbergsplatsen 
2 Borås Borås 

31.01.2009 22:29 Brand i byggnad Klubblokal Östgötagatan 8 Borås Borås 

01.02.2009 21:56 Brand i byggnad   Lars Kaggsgatan, Borås 
Borås, 
Dalsjöfors 

02.02.2009 06:31 Automatlarm ej brand Rani AB Ryssnäsgatan, Borås Borås 

02.02.2009 14:18 Brand i byggnad   Funninevägen 25 Borås 
Borås, 
Fristad 

02.02.2009 15:37 Brand ej i byggnad   Hultamotet R 40 Borås Borås 

02.02.2009 15:37 Brand ej i byggnad   Hultamotet R 40 Borås Borås 

02.02.2009 16:44 Automatlarm ej brand FOV Fabrics AB 
Norrbylånggatan 45 503 08 
Borås Borås 

02.02.2009 17:23 Automatlarm ej brand Servicehuset Duvan 
Engelbreksgatan 2 50636 
Borås Borås 

03.02.2009 07:50 Automatlarm ej brand Lasarettet Barn Psyk Hus 23 Samaritvägen 501 82 Borås Borås 

03.02.2009 21:56 Automatlarm ej brand Lasarettet Vuxenpsyk Hus24 Samaritvägen 501 82 Borås Borås 

04.02.2009 10:06 Automatlarm ej brand Servicehuset Duvan 
Engelbreksgatan 2 50636 
Borås Borås 

04.02.2009 19:32 Trafikolycka singel Personbil in i vägräcke 
Guttasjön Gamla 
Varbergsvägen Borås. Borås 

04.02.2009 21:02 Trafikolycka singel I jämnhöjd med Hultafors 
RV 40 mellan Borås och 
Bollebygd. Borås 

04.02.2009 23:03 Brand i byggnad Lasarettet Vuxenpsyk Hus24 Samaritvägen 501 82 Borås Borås 

05.02.2009 04:27 Automatlarm ej brand 
Lasarettet Östra TvärHus 
6,7,12,14 Samaritvägen 50182 Borås Borås 

05.02.2009 12:57 Automatlarm ej brand Kårhuset i Sjuhärad Borås Borås 

06.02.2009 05:34 Vattenskada   Härnagatan Borås Borås 

07.02.2009 14:21 Förmodad räddning   Ryssbyvägen Borås Borås 

09.02.2009 20:57 Automatlarm ej brand Norrby Fritidsgård 
Västra Nygatan 52 504 38 
Borås Borås 

10.02.2009 10:50 Brand i byggnad   Norrby Tvärgata, Borås Borås 

11.02.2009 10:19 Automatlarm ej brand Kulturhuset Sturegatan 36 503 42 Borås Borås 

11.02.2009 11:07 Automatlarm ej brand Borås Energi 
Västerlånggatan 10 503 30 
Borås Borås 

11.02.2009 20:58 Automatlarm ej brand Norrby Fritidsgård 
Västra Nygatan 52 504 38 
Borås Borås 

12.02.2009 12:57 Trafikolycka   
Ålgårdsvägen, Lunbyrondellen 
Borås Borås 

12.02.2009 15:43 Automatlarm ej brand KWH Pipe Sverige AB Däckvägen 12 506 49 Borås Borås 
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13.02.2009 08:27 Automatlarm ej brand 
Lasarettet Östra TvärHus 
6,7,12,14 Samaritvägen 50182 Borås Borås 

13.02.2009 19:29 Trafikolycka, singel   Fjällgatan 50 Borås Borås 

15.02.2009 00:11 Falsklarm brand   Torggatan 14 Borås Borås 

16.02.2009 01:21 Automatlarm ej brand Viaredsterminalen 
Företagsgatan 69 504 94 
Borås Borås 

16.02.2009 14:28 Brand i byggnad   Bussgatan 504 94 Borås Borås 

16.02.2009 18:12 Automatlarm ej brand Fastigheten Hagtornet 
Älvsborgsgatan 4 504 30 
Borås Borås 

18.02.2009 11:55 Automatlarm ej brand Hööks Hästsport AB 
Företagsgatan 58 501 57 
Borås Borås 

20.02.2009 19:16 Automatlarm ej brand Norrby Fritidsgård 
Västra Nygatan 52 504 38 
Borås Borås 

20.02.2009 20:53 Förmodad brand   
Johannelundsgatan Sjöbo 
Borås Borås 

20.02.2009 22:11 Automatlarm ej brand Vila Minihotell Lilla Brogatan 8 503 30 Borås Borås 

21.02.2009 00:45 Förmodad brand brandvarnare ljuder hos grannen 
Regementsgatan 6,1 Göta 
Borås Borås 

21.02.2009 13:22 Nödställd person   Trandaredsgatan, Borås Borås 

22.02.2009 22:49 Trafikolycka Vid busshållplatsen LV 42 Tosseryd Borås Borås 

22.02.2009 23:34 Trafikolycka Öster jetmacken Strömsdal Gånghestervägen Borås Borås 

23.02.2009 10:03 Automatlarm ej brand FOV Fabrics AB Borås 
Borås 
Dalsjöfors 

24.02.2009 10:48 Nödställt djur Hund Kristinebergsgatan 11a Borås Borås 

25.02.2009 04:28 Automatlarm ej brand City Sparköp Knalleland 
Skaraborgsvägen 25, Box 80 
503 06 Borås Borås 

25.02.2009 06:16 Automatlarm ej brand City Sparköp Knalleland 
Skaraborgsvägen 25, Box 80 
503 06 Borås Borås 

25.02.2009 07:12 Automatlarm ej brand ABRI AB 
Kråkeredsvägen 109 504 46 
Borås Borås 

25.02.2009 07:47 Brand ej i byggnad   Mariedalsgatan Borås Borås 

26.02.2009 10:35 Trafikolycka   Centralbron Borås Borås 

26.02.2009 17:23 Automatlarm ej brand Almåsgymnasiet Hus A-C, E-G 
Alingsåsvägen 34-36 504 38 
Borås Borås 

27.02.2009 10:19 Automatlarm ej brand Bäckängsgymnasiet Schélegatan BORÅS Borås 

27.02.2009 11:49 Automatlarm ej brand Scandicore Svenska AB Viaredsvägen Borås Borås 

27.02.2009 13:23 Brand i elskåp   Glimmerplan Borås Borås 

27.02.2009 20:12 Förmodad brand   Hulta torg Borås Borås 

04.03.2009 05:33 Automatlarm City Sparköp Borås Borås 

04.03.2009 15:04 Automatlarm ej brand DHL Express Sweden AB Sandlidsgatan 6 504 62 Borås Borås 

06.03.2009 15:59 Automatlarm ej brand Studenthuset 
Östermalmsgatan 28 504 55 
Borås Borås 

07.03.2009 01:58 Brand i byggnad   P garaget Distansgatan Borås Borås 

08.03.2009 14:00 Trafikolycka   Bossnäs Borås Borås 

09.03.2009 00:16 Förmodad brand   Distansgatan 33 Borås Borås 

09.03.2009 19:30 Automatlarm ej brand Servicehuset Duvan 
Engelbreksgatan 2 50636 
Borås 

Borås, 
Fristad 

11.03.2009 09:49 Automatlarm ej brand Borås Arena 
Skaraborgsvägen 61 506 30 
Borås Borås 

11.03.2009 22:49 Inbrottslarm Guttasjön-övningsfält 
Varbergsvägen Bockeryd 504 
93 Borås Borås 

12.03.2009 08:00 Trafikolycka   Storängen R 41 Borås Borås 

12.03.2009 13:23 Automatlarm ej brand Viareds Industrihotell 
Företagsgatan 7-35 Viared 
Borås Borås 

12.03.2009 22:20 Trafikolycka   Byttorps Vägport Borås Borås 

13.03.2009 15:52 Automatlarm ej brand Rydaterminalen Norra Porten Almenäsvägen, Borås Borås 
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14.03.2009 12:54 Förmodad brand tjutande larm/undersökning lght 
Gullbrandsgatan 35 
Trandared Borås Borås 

14.03.2009 12:54 Förmodad brand   
Gullbrandsgatan 35 
Trandared Borås Borås 

14.03.2009 12:57 Förmodad brand undersökning flerfamiljshus Österlånggatan Borås Borås 

15.03.2009 01:08 
Brand ej i byggnad, 
moped Vid gångbron över rv 40 Solvarvsgatan Borås Borås 

15.03.2009 11:40 Automatlarm ej brand First Hotel Grand Hallbergsplatsen, Borås Borås 

16.03.2009 17:45 Förmodad brand   Alströmergatan Borås Borås 

18.03.2009 10:11 Trafikolycka   Hybergsvägen Borås Borås 

18.03.2009 16:06 Automatlarm ej brand Willys i Borås Ålgårdsvägen 5 506 30 Borås Borås 

18.03.2009 20:59 Inbrottslarm Guttasjön-övningsfält 
Varbergsvägen Bockeryd 504 
93 Borås Borås 

19.03.2009 09:48 Gräsbrand   Regementsgatan, Borås Borås 

19.03.2009 14:12 Automatlarm ej brand Ericsson AB Sandlidsgatan, Borås Borås 

19.03.2009 15:26 Gräsbrand   Marklandsgatan, Borås Borås 

20.03.2009 07:30 Automatlarm ej brand KWH Pipe Sverige AB Däckvägen 12 506 49 Borås Borås 

21.03.2009 09:21 Automatlarm ej brand Lasarettet Vuxenpsyk Hus24 Samaritvägen 501 82 Borås Borås 

22.03.2009 06:15 Trafikolycka   R40 vid Boråstorpet Borås 

23.03.2009 08:40 Automatlarm ej brand 
Lasarettet Läkarvillan / Adm 
bygg32 Samaritvägen 9 501 82 Borås Borås 

23.03.2009 12:16 Trafikolycka 
kollision mellan personbil och 
lastbil 

Söderleden Daltorpsskolan 
Borås Borås 

23.03.2009 15:54 Automatlarm ej brand Servicehuset Duvan 
Engelbreksgatan 2 50636 
Borås Borås 

23.03.2009 17:48 Automatlarm ej brand Midashuset Torggatan 23 Borås Borås 

24.03.2009 09:15 Automatlarm ej brand Hotel Comfort Jazz (Vävaren) Allégatan, Borås Borås 

24.03.2009 13:51 Automatlarm ej brand SP Brinellgatan, Borås Borås 

24.03.2009 20:14 Automatlarm ej brand Daltorpskolan Stora Tvärgränd, Borås Borås 

25.03.2009 08:18 Automatlarm ej brand Rani AB Ryssnäsgatan 14 504 94 Borås Borås 

25.03.2009 15:59 Automatlarm ej brand Hulta Ängar 
Sörmarksgatan 207 507 52 
Borås Borås 

26.03.2009 14:36 Automatlarm ej brand Lasarettet Infektion Hus 37 Samaritvägen 501 82 Borås Borås 

27.03.2009 09:09 Automatlarm ej brand Almåsgymnasiet Hus A-C, E-G 
Alingsåsvägen 34-36 504 38 
Borås Borås 

27.03.2009 11:56 Brand ej i byggnad   Ridhuset Borås Borås 

27.03.2009 13:07 Förmodad brand   Fjärde villagatan Borås Borås 

28.03.2009 07:55 Automatlarm ej brand 
Lasarettet Östra TvärHus 
6,7,12,14 Samaritvägen 50182 Borås Borås 

28.03.2009 21:07 Förmodad brand   Sjöbo Torg Borås Borås 

29.03.2009 03:39 Förmodad räddning   Centralbron Borås Borås 

29.03.2009 10:59 Nödställd person i hiss   Fristadvägen 51 Borås Borås 

30.03.2009 07:58 Automatlarm ej brand Parker Hannifin AB 
Almenäsvägen 20 501 78 
Borås Borås 

30.03.2009 09:48 Automatlarm ej brand Daltorpskolan 
Stora Tvärgränd 1 504 86 
Borås Borås 

30.03.2009 11:09 Trafikolycka   
Boråsvägen Korsning 
häglaredsvägen 

Borås, 
Dalsjöfors 

30.03.2009 22:52 Automatlarm ej brand Borås Tidning Tryckeri AB 
Ödegärdsgatan 2 504 94 
Borås Borås 

01.04.2009 15:53 Nödställd person   SöderljungsgatanBorås Borås 

02.04.2009 14:56 Brand ej i byggnad Gräs Kyrkängsgatan Borås Borås 

03.04.2009 11:44 Trafikolycka   Rosendalsgatan Borås Borås 

03.04.2009 12:37 Automatlarm ej brand 
Lasarettet Östra TvärHus 
6,7,12,14 Samaritvägen 50182 Borås Borås 
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03.04.2009 12:39 Automatlarm ej brand Oscar Jacobson AB Källegatan 503 38 Borås Borås 

03.04.2009 22:02 Automatlarm ej brand Hestra Centrumskolan 
Hestra Ringväg 4-6 507 40 
BORÅS Borås 

04.04.2009 01:45 Brand ej i byggnad   Västmannagatan 10 Borås Borås 

04.04.2009 14:34 Brand ej i byggnad Gräs Klinikvägen, Borås Borås 

04.04.2009 21:42 Undersökning Diesellukt Solvarvsgatan Borås Borås 

06.04.2009 12:23 Automatlarm ej brand Espirahuset 
Olovsholmsgatan 32 506 34 
Borås Borås 

09.04.2009 09:28 Automatlarm ej brand Aplareds Skola 
Boråsvägen 22 516 50 
Aplared Borås 

09.04.2009 18:15 Trafikolycka omkullkörning moped 
Sjögaråsvägen Solhall 
Funningen Borås Borås 

10.04.2009 11:40 Brand ej i byggnad   Kristiansfält vid Borås Ridhus 
Borås, 
Viskafors 

11.04.2009 12:04 Brand i byggnad   Nolhagagatan 28 Borås 
Borås, 
Dalsjöfors 

11.04.2009 12:22 Automatlarm ej brand   Norra Sjöbogatan 100 A Borås Borås 

11.04.2009 17:28 Förmodad brand   Distansgatan Borås Borås 

11.04.2009 22:24 Brand ej i byggnad   
Fabriksgatan/ Bryggaregatan 
Borås Borås 

12.04.2009 23:12 Brand ej i byggnad   Centralbron, Borås Borås 

13.04.2009 12:31 Brand ej i byggnad Gräs Funningen Borås Borås 

13.04.2009 13:24 Brand ej i byggnad Gräs Björkhemsgatan 2 Borås Borås 

13.04.2009 16:11 Nödställd person Hiss Norrby Tvärgata Borås Borås 

14.04.2009 11:05 Utsläpp av farligt ämne 
Gården på Teknis Sven 
Erikssonskolan Varbergsvägen 7 Borås Borås 

14.04.2009 12:50 Automatlarm ej brand Cellbes Postorder Ryssnäsgatan 2 Viared Borås. Borås 

15.04.2009 02:05 Automatlarm ej brand 
Omvårdnadsboendet för 
missbrukare Kaptensgatan 4, 6, 8 Borås Borås 

15.04.2009 06:30 Automatlarm ej brand Högskolan Sandgärdet Olovsholmsgatan 1 Borås Borås 

15.04.2009 16:54 Automatlarm ej brand Textilhögskolan 
Bryggargatan 11-17 504 38 
Borås Borås 

15.04.2009 17:03 Trafikolycka   
Parkeringen vid Borås Arena 
Borås Borås 

15.04.2009 18:43 Annan   
Kransmossens IP Kransvägen 
Borås Borås 

16.04.2009 18:01 Gräsbrand   
getängsvägen, efter Borås 
Arena Borås 

16.04.2009 22:27 Brand i byggnad Sobackens Avfallsanläggning 
Box 1713 ( RV 41 ) 501 17 
Borås Borås 

17.04.2009 11:38 Nödställd person   Billdalsgatan Borås Borås 

17.04.2009 16:07 Gräsbrand   Solvarvsgatan Borås Borås 

17.04.2009 17:10 Gräsbrand   Solvarvsgatan Borås Borås 

17.04.2009 17:19 Gräsbrand   Våglängdsgatan 135 Borås Borås 

17.04.2009 17:55 Gräsbrand   I 15 Bråt Skjutfält Borås Borås 

17.04.2009 18:31 gräsbrand   
Fjärdingskolan - 
Våglängdsgatan Borås Borås 

19.04.2009 00:51 Automatlarm ej brand Textilmuséet 
Druveforsvägen 8 502 56 
Borås Borås 

19.04.2009 02:11 Brand ej i byggnad Tidningar Vindelgatan Borås Borås 

19.04.2009 14:41 Automatlarm ej brand 4 H gården odenslund Åsvägen 507 41 Borås Borås 

19.04.2009 16:21 Förmodad brand   
Mellan kyrkan och 
Bodaskolan Borås Borås 

19.04.2009 19:56 Gräsbrand   Jällbygatan Borås Borås 
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20.04.2009 19:25 Brand ej i byggnad   Klinikvägen Borås Borås 

20.04.2009 20:14 Gräsbrand   Fjärdingsskolan Borås Borås 

21.04.2009 15:43 Gräsbrand   
Intill Klockstaplen 
Hässleholmen Borås Borås 

21.04.2009 16:25 Trafikolycka   
R 40 Östra Infarten 6 km 
innan Borås Borås 

21.04.2009 19:12 Brand ej i byggnad   Fjärdingsparken Borås Borås 

22.04.2009 09:53 

Förmodad brand, 
rökutveckling från 
microvågsugn First Hotel Grand 

Hallbergsplatsen 2 Box 31 503 
05 Borås Borås 

22.04.2009 11:38 Gräsbrand   Solvarvsgatan Borås Borås 

22.04.2009 15:14 Gräsbrand   Bodagatan Borås Borås 

22.04.2009 16:16 Gräsbrand   Fjärdingsparken Borås Borås 

22.04.2009 20:09 Gräsbrand   Solvarvsgatan Borås Borås 

23.04.2009 16:17 
Förmodad Brand i 
byggnad   Gullbrandgatan 24 vån Borås Borås 

23.04.2009 17:13 Hjälp till ambulans   
Terrängen Södra Kypesjön 
Borås Borås 

23.04.2009 17:20 Förmodad brand   Dalbogatan 6 vån 6 Borås Borås 

23.04.2009 20:21 Hjälp till ambulans   
Terrängen vid Södra kypesjön 
Borås Borås 

23.04.2009 20:47 Förmodad brand   Kapplandsgatan Borås Borås 

24.04.2009 12:09 Brand i byggnad   Däcksvägen 5, Borås 

Borås, 
Dalsjöfors, 
Fristad 

24.04.2009 14:19 Brand i byggnad Studenthuset 
Östermalmsgatan 28 504 55 
Borås 

Borås, 
Dalsjöfors 

24.04.2009 17:10 Bilbrand   
Högagärdsgatan vid Rondo, 
Borås Borås 

25.04.2009 01:48 Undersökning röklukt   Däcksvägen 5, Borås Borås 

27.04.2009 12:52 Automatlarm ej brand Stena scanpiper Däcksvägen 1 Borås Borås 

27.04.2009 16:22 Gräsbrand   Regementsgatan Borås 
Borås, 
Fristad 

27.04.2009 23:24 Brand i container.   Dalbogatan 18 Borås Borås 

28.04.2009 15:28 Gräsbrand   Kelvingatan Borås Borås 

29.04.2009 16:47 Brand ej i byggnad Mindre skogsbrand Ryssby Klint Hestra Borås Borås 

29.04.2009 20:58 Förmodad brand i terräng Tunnlandsgatan Borås Borås 

29.04.2009 21:22 Automatlarm ej brand Almåsgymnasiet Hus A-C, E-G 
Alingsåsvägen 34-36 504 38 
Borås Borås 

30.04.2009 12:29 Brand ej i byggnad   Kelvingatan, Borås Borås 

30.04.2009 14:11 Trafikolycka   Vegagatan, Borås Borås 

01.05.2009 01:04 Brand i byggnad   Klippgatan, Borås Borås 

01.05.2009 10:38 Brand i byggnad   Våglängdsgatan 97 Borås Borås 

01.05.2009 11:03 Gräsbrand   Åsvägen Borås Borås 

01.05.2009 11:40 Bilbrand   Fjällgatan 1 Borås Borås 

01.05.2009 15:18 Annan   Sven Eriksson skolan Borås Borås 

01.05.2009 17:54 Vattenskada   Moldegatan 2B Borås Borås 

01.05.2009 20:49 undersökning av röklukt   Kelvingatan Borås Borås 

01.05.2009 21:50 Brand i gräs och träd   
Hässleskogen, Hässleholmen/ 
Boda Borås Borås 

03.05.2009 15:23 Brand ej i byggnad   Nittagatan Borås Borås 

04.05.2009 07:11 Annan   
Olovsholmsgatan/ 
Viktoriagatan Borås Borås 

04.05.2009 11:26 Automatlarm ej brand Lasarettet V B 1 By. 40 och 45, Samaritvägen 501 82 Borås 
Borås, 
Hedared 

04.05.2009 13:51 Förmodad brand   Hällegatan 24 Borås Borås 
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06.05.2009 12:39 Automatlarm ej brand Oscar Jacobson AB Källegatan 503 38 Borås Borås 

07.05.2009 11:59 Automatlarm ej brand Lasarettet Tehuset Samaritvägen 504 57 Borås Borås 

07.05.2009 15:20 Dykuppdrag   Sandwalls plats Borås Borås 

09.05.2009 13:07 
Förmodad nödställd 
person   Trandaredsgatan 36 Borås Borås 

10.05.2009 11:17 Hissöppning   Fessingsgatan Borås Borås 

10.05.2009 15:36 Bilbrand   Vennerbergsgatan Borås Borås 

10.05.2009 19:15 Dåligt släckt grilleld.   Annelundsparken Borås Borås 

11.05.2009 12:22 Trafikolycka   Rv 40 Boråstorpet Borås 

11.05.2009 13:52 Automatlarm ej brand   Fagottgatan Borås Borås 

11.05.2009 14:09 Automatlarm ej brand Brenntag Nordic AB Vevgatan 2 503 08 Borås Borås 

13.05.2009 22:32 Brand ej i byggnad   Västmannagatan 12 Borås Borås 

13.05.2009 23:27 Falsklarm brand   Norrby Fritidsgård Borås Borås 

14.05.2009 00:57 Brand i lekstuga   Skogslindsgatan Borås Borås 

14.05.2009 11:27 Automatlarm ej brand Bostäder 
Österlånggatan 17 512 03 
borås Borås 

14.05.2009 22:05 
Brand i 
återvinningscontainer   Västmannagatan Borås Borås 

14.05.2009 22:16 Brand ej i byggnad   Billdalsgatan Borås Borås 

15.05.2009 06:25 Hjälp till polis   Transåssjön Borås Borås 

15.05.2009 14:06 Förmodad brand   Bockasjögatan 2 Borås. Borås 

15.05.2009 18:06 Trafikolycka   RV 40 Annelundsmotet Borås Borås 

15.05.2009 21:45 Förmodad brand Bensinstation Varbergsvägen 38 Borås Borås 

15.05.2009 22:08 Nödställd person hisslarm Fessingsgatan Hulta Borås Borås 

17.05.2009 00:00 Automatlarm Energikällan Kristinebergs fritidsg Kristinegränd 3 503 13 Borås Borås 

18.05.2009 20:29 Automatlarm ej brand 
Lasarettet Östra TvärHus 
6,7,12,14 Samaritvägen 50182 Borås Borås 

19.05.2009 06:08 Automatlarm ej brand Trandö Butiker Trandögatan 20 506 30 Borås Borås 

19.05.2009 07:53 Förmodad brand Undersökning röklukt 
Bjurens Hembageri 
Sturegatan 6 Borås Borås 

19.05.2009 08:27 Automatlarm ej brand Samhall AB 
Österlånggatan 74 503 37 
Borås Borås 

19.05.2009 16:36 Trafikolycka Cykel Skaraborgsvägen 80 Borås Borås 

20.05.2009 00:52 Automatlarm ej brand Sjöboskolan Nolhagagatan 7 506 80 Borås Borås 

20.05.2009 03:48 Automatlarm ej brand Almåsgymnasiet Alingsåsvägen, Borås Borås 

20.05.2009 12:34 Trafikolycka   Källbäcksrydsgatan, Borås Borås 

20.05.2009 18:01 Automatlarm ej brand Rydaterminalen 1 (Södra Porten) 
Almenäsvägen 10 506 32 
Borås Borås 

21.05.2009 12:15 Trafikolycka   Lars Kaggsgatan Borås Borås 

21.05.2009 12:15 Trafikolycka   Lars Kaggsgatan Borås Borås 

22.05.2009 00:42 Brand ej i byggnad   Västmannagatan 12 Borås Borås 

24.05.2009 20:44 Brand ej i byggnad Trandaredskolan 
Trandaredsgatan 36 507 61 
BORÅS Borås 

25.05.2009 08:07 Automatlarm ej brand Hulta Ängar 
Sörmarksgatan 207 507 52 
Borås Borås 

27.05.2009 16:10 Automatlarm ej brand Eco-Boråstapeter AB Ryssnäsgatan 8 503 05 Borås Borås 

28.05.2009 17:40 Träd över väg   Hantverkargatan Borås Borås 

28.05.2009 17:48 Trafikolycka   R40 vid Boråstorpet Borås 

28.05.2009 18:09 Person påkörd   Trandaredsgatan Borås Borås 

29.05.2009 20:40 Förmodad brand   Parkeringen Hulta Torg Borås Borås 

31.05.2009 13:34 Förmodad brand Bil R 40 Kyllaredsmotet Borås Borås 

01.06.2009 10:54 Automatlarm ej brand Viaredsterminalen 
Företagsgatan 69 504 94 
Borås Borås 

01.06.2009 13:50 Nödställd person   Våglängdsgatan 81 c Borås Borås 
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01.06.2009 18:50 Förmodad brand Undersökning trapphus Huldregatan Borås Borås 

01.06.2009 21:32 Brand ej i byggnad   Rosendalsgatan Borås Borås 

03.06.2009 15:05 Utsläpp av farligt ämne   
Kungsleden utanför 
Stadshuset i Borås Borås 

03.06.2009 16:50 Nödställd person   Billdalsgatan 30 Borås Borås 

03.06.2009 17:13 Trafikolycka   
Kungsleden - Fabriksgatan 
Borås Borås 

04.06.2009 08:08 Trafikolycka   Stationsgatan, Borås Borås 

04.06.2009 14:29 Automatlarm ej brand Ericsson AB Sandlidsgatan, Borås 
Borås, 
Dalsjöfors 

06.06.2009 10:52 Brand i byggnad röklukt glömd mat på spis Klintegatan Borås Borås 

06.06.2009 13:07 Utsläpp av farligt ämne läckage från tank Ryaverken Bäckeskog Borås 
Borås, 
Dalsjöfors 

06.06.2009 18:09 Trafikolycka Sven-Eriksonsskolan 
Brodalsmotet Varbergsvägen 
Borås 

Borås, 
Dalsjöfors 

06.06.2009 19:25 Brand ej i byggnad Papperskorg Stora Torget Borås. Borås 

07.06.2009 00:56 
Brand i 
återvinningscontainer Korsningen vid hyggesgatan Lars Kaggsgatan Borås Borås 

07.06.2009 20:55 
Förmodad brand 
undersökning Pool House Pub & Restaurang Lilla Brogatan 8 502 30 Borås Borås 

08.06.2009 14:41 Trafikolycka   Åsbogatan - Kungsgatan Borås Borås 

08.06.2009 18:13 Automatlarm ej brand Lasarettet Vuxenpsyk Hus24 Samaritvägen 501 82 Borås Borås 

10.06.2009 11:20 Automatlarm ej brand Servicehuset Våglängdsgatan 153 
Våglängdsgatan 153 50741 
Borås Borås 

10.06.2009 11:49 Automatlarm ej brand First Hotel Grand 
Hallbergsplatsen 2 Box 31 503 
05 Borås Borås 

10.06.2009 12:09 Brand i byggnad Daltorpskolan 
Stora Tvärgränd 1 504 86 
Borås Borås 

12.06.2009 04:26 Automatlarm ej brand City Sparköp Knalleland 
Skaraborgsvägen 25, Box 80 
503 06 Borås Borås 

14.06.2009 13:44 Automatlarm ej brand Fastigheten Hagtornet 
Älvsborgsgatan 4 504 30 
Borås Borås 

14.06.2009 14:00 Brand ej i byggnad   Stora Tvärgränd Borås Borås 

15.06.2009 07:44 Automatlarm ej brand Borås Bil Hultagatan 51 507 11 Borås Borås 

15.06.2009 21:32 länspumpning läckande båt Almenäs Öresjö Borås Borås 

16.06.2009 04:19 Automatlarm ej brand City Sparköp Knalleland 
Skaraborgsvägen 25, Box 80 
503 06 Borås Borås 

16.06.2009 05:13 
Trafikolycka mellan 
personbil och älg Riktning mot Borås 

RV 40 väster Viaredsmotet 
Borås Borås 

16.06.2009 16:22 Automatlarm ej brand Itella Logistics AB Segloravägen 6 501 12 Borås Borås 

19.06.2009 03:00 Annan   Sjöbo Torggata Borås Borås 

19.06.2009 14:42 Brand i byggnad   Lars Kaggsgatan, Borås Borås 

20.06.2009 02:22 Trafikolycka   
Tvinnargatan - Spolargatan, 
Borås Borås 

20.06.2009 02:26 Automatlarm ej brand City Sparköp Knalleland Skaraborgsvägen, Borås Borås 

20.06.2009 04:02 Automatlarm ej brand City Sparköp Knalleland Skaraborgsvägen, Borås Borås 

20.06.2009 13:54 Automatlarm ej brand Borås Djurpark Aphuset Box 502 503 13 Borås Borås 

21.06.2009 12:47 Automatlarm ej brand Borås Arena 
Skaraborgsvägen 61 506 30 
Borås Borås 

22.06.2009 00:29 Förmodad brand röklukt i trapphus 
Solvarvsgatan Hässleholmen 
Borås Borås 

22.06.2009 06:08 Okänt (systemfel) Lasarettet Centralbygg Hus 2,4, Klinikvägen Borås Borås 

22.06.2009 13:30 Automatlarm ej brand Kristinebergskolan 
Sparrfeltsgatan 5 501 80 
Borås Borås 
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23.06.2009 06:12 Brand i byggnad   Lars Kaggsgatan 95 Borås Borås 

24.06.2009 16:27 Automatlarm ej brand Schenker AB Ryssnäsgatan 15 50110 Borås Borås 

25.06.2009 23:25 Förmodad brand   Distansgatan Borås Borås 

26.06.2009 16:08 Trafikolycka   
Trandaredsgatan - 
Svenljungagatan Borås Borås 

27.06.2009 14:01 Brand ej i byggnad   G-a R 40 Tre snäckor Borås Borås 

27.06.2009 18:26 Brand ej i byggnad   Fredriksborg Borås Borås 

27.06.2009 22:01 Förmodad brand   Svedjegatan 28 Borås Borås 

28.06.2009 01:16 Förmodad brand   Tomasgatan, Borås Borås 

28.06.2009 18:26 Automatlarm ej brand Caroli Kyrkan Stora Kyrkogatan, Borås 
Borås, 
Fristad 

28.06.2009 23:39 Brand ej i byggnad   Kransmossen, Borås Borås 

29.06.2009 00:08 Brand i byggnad   
Kvartersstugan på 
Solvarvsgatan, Borås Borås 

29.06.2009 06:59 Automatlarm ej brand Kypegården Margaretagatan, Borås Borås 

29.06.2009 14:50 Brand i byggnad Sobackens Avfallsanläggning 
Box 1713 ( RV 41 ) 501 17 
Borås Borås 

30.06.2009 11:31 Automatlarm ej brand Toveks Bil Ålgårdsvägen 25 506 30 Borås Borås 

01.07.2009 15:56 Automatlarm ej brand Rydaterminalen 3 (Fd Idealplast) 
Almenäsvägen 16 503 05 
Borås Borås 

02.07.2009 12:31 Automatlarm ej brand 4 H gården odenslund Åsvägen 507 41 Borås Borås 

03.07.2009 14:38 Automatlarm ej brand Borås Djurpark Aphuset Box 502 503 13 Borås Borås 

03.07.2009 14:48 Vattenskada   Norra Sjöbogatan, Borås 
Borås, 
Fristad 

03.07.2009 15:26 Vattenskada   Ålgårdsvägen 7, Borås Borås 

05.07.2009 03:11 
Felindikering från 
automatlarm Guttasjön-övningsfält 

Varbergsvägen Bockeryd 504 
93 Borås Borås 

05.07.2009 15:44 Vattenskada   Ramnaparken Borås Museúm Borås 

05.07.2009 15:50 Vattenskada   Österlånggatan 33 Borås Borås 

05.07.2009 15:55 Vattenskada   Holmsätersgatan 11 Borås Borås 

06.07.2009 00:38 Automatlarm ej brand Almåsgymnasiet Hus A-C, E-G 
Alingsåsvägen 34-36 504 38 
Borås Borås 

06.07.2009 07:01 Automatlarm ej brand Itella Logistics AB Segloravägen 6 501 12 Borås Borås 

08.07.2009 02:18 Automatlarm Energikällan Kristinebergs fritidsg Kristinegränd 3 503 13 Borås Borås 

08.07.2009 02:18 Automatlarm Energikällan Kristinebergs fritidsg Kristinegränd 3 503 13 Borås Borås 

08.07.2009 10:18 
Förmodad 
brand/undersökning   Östgötagatan Borås Borås 

13.07.2009 08:29 Automatlarm ej brand Lasarettet Vuxenpsyk Hus24 Samaritvägen 501 82 Borås Borås 

13.07.2009 23:53 Automatlarm ej brand Borås Arena 
Skaraborgsvägen 61 506 30 
Borås Borås 

15.07.2009 02:28 Vattenskada   Bergdalsgatan 28 Borås Borås 

15.07.2009 15:32 Automatlarm City Sparköp Knalleland 
Skaraborgsvägen 25, Box 80 
503 06 Borås Borås 

15.07.2009 15:32 Automatlarm ej brand City Sparköp Knalleland 
Skaraborgsvägen 25, Box 80 
503 06 Borås Borås 

15.07.2009 21:22 Automatlarm ej brand City Sparköp Knalleland 
Skaraborgsvägen 25, Box 80 
503 06 Borås Borås 

17.07.2009 04:48 Automatlarm ej brand Ishallen Borås Armbågavägen 506 30 Borås Borås 

18.07.2009 15:01 Trafikolycka   Åsbogatan Borås Borås 

19.07.2009 01:48 Nödställd person   Lindormsgatan Borås Borås 

19.07.2009 12:36 Rök från micro Rydaterminalen Norra Porten 
Almenäsvägen 10 506 32 
Borås Borås 
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20.07.2009 06:11 Automatlarm ej brand Trandö Butiker Trandögatan 20 506 30 Borås Borås 

20.07.2009 17:17 Trafikolycka   Norrby Långgata Borås Borås 

21.07.2009 21:14 Automatlarm ej brand Ramnås Behandlingshem Sveagatan 21 504 39 Borås Borås 

22.07.2009 07:16 Automatlarm ej brand Lasarettet V.flygeln Hus 1,8,31. Samaritvägen 501 82 Borås Borås 

22.07.2009 11:12 Automatlarm ej brand Servicehuset Duvan 
Engelbreksgatan 2 50636 
Borås Borås 

22.07.2009 22:31 Automatlarm ej brand Ramnås Behandlingshem Sveagatan 21 504 39 Borås Borås 

25.07.2009 13:44 Automatlarm ej brand Agamemnon Servicehus 
Österlånggatan 2 503 31 
BORÅS Borås 

26.07.2009 06:32 Automatlarm ej brand Trandö Butiker Trandögatan 20 506 30 Borås Borås 

26.07.2009 08:44 Automatlarm ej brand Sjöbo Klint Klintesväng 2-8 506 40 Borås 
Borås, 
Fristad 

26.07.2009 12:03 Automatlarm ej brand Sjöbo Klint Klintesväng 2-8 506 40 Borås Borås 

27.07.2009 08:53 Automatlarm ej brand Fastigheten Blå Huset 
Bergslenagatan 11 506 30 
Borås Borås 

28.07.2009 02:56 Trafikolycka Personbil Rv 40 i höjd med Boråstorpet. 
Borås, 
Bollebygd 

29.07.2009 12:20 Automatlarm ej brand Sällfors Pro AB Jössagatan. Borås Borås 

30.07.2009 07:29 Automatlarm ej brand Montessoriskolan Malmen Katrinebergsgatan, Borås Borås 

30.07.2009 14:13 Undersökning   Majorsgatan, Borås Borås 

30.07.2009 18:00 Stormskada   Sparregatan, Borås Borås 

30.07.2009 18:50 Automatlarm ej brand Kypegården Margaretagatan, Borås Borås 

31.07.2009 04:17 Automatlarm ej brand Volvo Bussfabrik Bussgatan, Borås Borås 

31.07.2009 10:31 Automatlarm ej brand Volvo Bussfabrik Bussgatan 1 504 94 Borås Borås 

01.08.2009 16:36 Torrkokning Servicehuset Duvan 
Engelbreksgatan 2 50636 
Borås Borås 

04.08.2009 07:54 Automatlarm ej brand Lasarettet Östra Tvär Samaritvägen, Borås Borås 

04.08.2009 14:49 Automatlarm ej brand Radio Sju Katrinedalsgatan, Borås Borås 

04.08.2009 15:42 Automatlarm ej brand Fastigheten Blå Huset Bergslenagatan, Borås Borås 

05.08.2009 07:48 Annan   Druveforsvägen, Borås Borås 

05.08.2009 18:51 
Trafikolycka påkörd 
person Mot Bodaklint Våglängdsgatan 57 Borås Borås 

07.08.2009 12:44 Automatlarm ej brand Jensens Böfhus 
Österlånggatan 35- 37 503 31 
Borås Borås 

08.08.2009 11:09 Brand i byggnad   Guldbrandsgatan Borås Borås 

08.08.2009 12:56 Trafikolycka   Allégatan Borås Borås 

08.08.2009 15:25 Förmodad brand LSS-boende Våglängdsgatan 91B 
Våglängdsgatan 91 B 50741 
Borås Borås 

09.08.2009 03:58 Brand i papperskorg   Torggatan Borås Borås 

09.08.2009 05:10 Trafikolycka   Herrljungagatan Borås Borås 

09.08.2009 17:52 Automatlarm Textilmuséet 
Druveforsvägen 8 502 56 
Borås Borås 

09.08.2009 17:52 Automatlarm Textilmuséet 
Druveforsvägen 8 502 56 
Borås Borås 

10.08.2009 02:48 Vattenläcka Viskastrandsgymnasiet 
Viskastrandsgatan 8 506 30 
BORÅS Borås 

10.08.2009 20:14 Nödställd person Hiss stannat mellan våningsplan Torgilsgatan Borås Borås 

10.08.2009 23:52 Automatlarm ej brand Borås Djurpark Aphuset Djurparken Borås Borås 

11.08.2009 00:34 Förmodad brand ljussken Kvarteret Majbaggen Majbaggen Knalleland Borås Borås 

11.08.2009 12:39 Automatlarm ej brand Rydaterminalen 1 (Södra Porten) 
Almenäsvägen 10 506 32 
Borås Borås 

12.08.2009 11:22 Automatlarm ej brand Kårhuset i Sjuhärad Allegatan 2-4 501 90 Borås Borås 

12.08.2009 23:25 Automatlarm ej brand Hulta Ängar 
Sörmarksgatan 207 507 52 
Borås Borås 



 

85 

13.08.2009 07:56 Automatlarm ej brand SP Hus 1-13 Brinellgatan 4 504 62 Borås Borås 

13.08.2009 12:22 Automatlarm ej brand Militärpalatset Kasernvägen 8 504 31 Borås Borås 

13.08.2009 12:48 Automatlarm ej brand Lasarettet Vuxenpsyk Hus24 Samaritvägen 501 82 Borås Borås 

13.08.2009 12:50 Automatlarm ej brand Företaghuset Milen 
Solvarvsgatan 4 507 40 
BORÅS Borås 

13.08.2009 12:55 Automatlarm ej brand Vävskolan Varbergsvägen 1 50190 Borås Borås 

13.08.2009 12:58 Automatlarm ej brand Lasarettet Södra F Hus 3, 5, 13,16. Lasarettsgatan 501 82 Borås Borås 

13.08.2009 13:51 Förmodad räddning   
hkp plattan haverilarm 
(Automatlarm Borås Lasarett) Borås 

13.08.2009 14:19 Automatlarm ej brand Företagshuset Wiskadal 
Skaraborgsvägen 21 506 30 
Borås Borås 

14.08.2009 12:43 Automatlarm ej brand Regionens Hus , By. 3, 4 och 5 Ekenäsgatan 15 501 17 Borås Borås 

15.08.2009 23:36 Brand i byggnad spisplatta som påslagen Johannelundsgatan 25 Borås Borås 

16.08.2009 15:16 Trafikolycka I korsningen 
Musikvägen Alingsåsvägen 
Borås Borås 

16.08.2009 16:04 Förmodad brand eldning 
Neumansgatan Bergsäter 
Borås Borås 

16.08.2009 22:05 Brand ej i byggnad brand på lekplats 
Skillinggatan Hultagatan 
Borås Borås 

17.08.2009 10:45 Automatlarm ej brand Daltorpskolan 
Stora Tvärgränd 1 504 86 
Borås Borås 

18.08.2009 18:18 Torrkokning   Lilla Brogatan 9 Borås Borås 

19.08.2009 03:21 Automatlarm ej brand Ramnås Behandlingshem Sveagatan 21 504 39 Borås Borås 

19.08.2009 04:00 Automatlarm ej brand Ramnås Behandlingshem Sveagatan 21 504 39 Borås Borås 

19.08.2009 07:29 Automatlarm ej brand DHL Feight Viared Segloravägen 7 504 94 Borås Borås 

19.08.2009 08:10 Automatlarm ej brand 
Lasarettet Östra TvärHus 
6,7,12,14 Samaritvägen 50182 Borås Borås 

21.08.2009 02:31 Förmodad brand brand i papperskorg Allegatan 55 Borås Borås 

21.08.2009 02:31 Förmodad brand brand i papperskorg Allegatan 55 Borås Borås 

21.08.2009 02:31 Förmodad brand papperskorg Allegatan 55 Borås Borås 

21.08.2009 02:31 Förmodad brand   Allegatan 55 Borås Borås 

21.08.2009 17:50 Förmodad bilbrand   Boråstorpet Borås 

22.08.2009 07:15 Brand i container   Västmannagatan Borås Borås 

25.08.2009 12:00 Automatlarm ej brand Lasarettet V.flygeln Hus 1,8,31. Samaritvägen 501 82 Borås Borås 

26.08.2009 08:24 Automatlarm ej brand 
Lasarettet Östra TvärHus 
6,7,12,14 Samaritvägen 50182 Borås Borås 

27.08.2009 01:21 Automatlarm ej brand Eskils Tryckeri AB 
Åsboholmsgatan 15 503 12 
Borås Borås 

30.08.2009 18:04 Trafikolycka Mc singel   
Borås Söderleden - 
Hedvigsborg Borås 

30.08.2009 21:02 Trafikolycka MC 
Dalsjöfors boråsvägen (höjd 
slakteriet) 

Borås, 
Dalsjöfors 

31.08.2009 07:49 Automatlarm ej brand Vila Minihotell Lilla Brogatan 8 503 30 Borås Borås 

01.09.2009 11:17 Trafikolycka   Göteborgsvägen Borås Borås 

03.09.2009 20:52 Brand i byggnad   Hestra Ringväg, Borås Borås 

04.09.2009 10:05 Automatlarm ej brand Borås Ridhus Varbergsvägen 504 93 BORÅS Borås 

08.09.2009 06:57 Automatlarm ej brand Ålgårdsängen 2 
Getängsvägen 40 504 68 
Borås Borås 

10.09.2009 05:18 Automatlarm ej brand Volvo Bussfabrik Bussgatan 1 504 94 Borås Borås 

10.09.2009 09:37 Automatlarm ej brand Sjöbo Klint Klintesväng 2-8 506 40 Borås Borås 

10.09.2009 10:00 Automatlarm ej brand Speed Logistics i Borås AB Sagagatan 17 506 35 Borås Borås 
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10.09.2009 12:44 Automatlarm ej brand City Sparköp Knalleland 
Skaraborgsvägen 25, Box 80 
503 06 Borås Borås 

10.09.2009 13:42 Automatlarm ej brand Borås Bil Hultagatan 51 507 11 Borås Borås 

10.09.2009 17:12 Automatlarm ej brand Servicehuset Duvan 
Engelbreksgatan 2 50636 
Borås Borås 

11.09.2009 18:36 Automatlarm ej brand Högskolan Balder Järnvägsgatan 503 32 Borås Borås 

11.09.2009 18:57 Brand i byggnadsmaterial   Tårpilsgatan Borås Borås 

12.09.2009 18:34 Förmodad brand   Annelundsparken Borås Borås 

16.09.2009 07:11 Automatlarm ej brand Hotel Comfort Jazz (Vävaren) Allégatan 21 503 32 Borås Borås 

16.09.2009 09:48 Förmodad brand   Svängrumsgatan Borås Borås 

16.09.2009 15:09 Automatlarm Servicehuset Duvan 
Engelbreksgatan 2 50636 
Borås Borås 

16.09.2009 23:35 Brand i conteiner   västmannagatan Borås Borås 

16.09.2009 23:48 Trafikolycka singel   våglängdsgatan Borås Borås 

17.09.2009 22:16 Brand i byggnad   Linnesv Borås Borås 

18.09.2009 17:39 Brand i byggnad torrkokning Norrby Tvärgata Borås. Borås 

18.09.2009 19:33 Brand ej i byggnad rök från motorhaveri 
RV 40 avfart Boråstorpet 
Viared Borås Borås 

18.09.2009 22:18 Brand ej i byggnad   Västmannagatan Borås Borås 

19.09.2009 01:52 Trafikolycka   Sjöbogatan Sjöbo Borås Borås 

20.09.2009 04:05 Annan   Trandaredsgatan Borås Borås 

20.09.2009 17:54 Automatlarm ej brand Montessoriskolan Malmen 
Katrinebergsgatan 21 504 39 
Borås Borås 

21.09.2009 10:07 Automatlarm ej brand Bäckängsgymnasiet Schélegatan 7 501 80 BORÅS Borås 

24.09.2009 09:39 Förmodad brand   Distansgatan 49 Hulta Borås Borås 

24.09.2009 18:02 Automatlarm ej brand Servicehuset Duvan 
Engelbreksgatan 2 50636 
Borås Borås 

25.09.2009 21:30 Brand ej i byggnad   Västmannagatan, Borås Borås 

26.09.2009 00:17 Brand ej i byggnad   Billdalsgatan, Borås Borås 

26.09.2009 01:00 Brand ej i byggnad   Våglängdsgatan, Borås Borås 

26.09.2009 03:17 Trafikolycka   RV 40 i Borås Borås 

27.09.2009 01:38 Vattenskada   Södra Kyrkogatan 39 B Borås Borås 

27.09.2009 16:15 Förmodad brand   Linnegatan, Borås Borås 

28.09.2009 03:04 Automatlarm ej brand 
Engelbrektskolan (Nya 
byggnaden) 

Engelbrektsgatan 14 506 36 
Borås Borås 

28.09.2009 23:12 Utsläpp av farligt ämne   
RV 40 mellan Borås och 
Bollebygd 

Borås, 
Fristad 

02.10.2009 03:08 
Nödställd 
person/Hisslarm   Sparregatan , Borås Borås 

02.10.2009 16:34 Automatlarm ej brand Almenäs Café & Logi 
Almenäsvägen 48 506 32 
Borås Borås 

03.10.2009 00:07 Försök till anlagd brand i Norrby Fritidsgård 
Västra Nygatan 52 504 38 
Borås Borås 

03.10.2009 16:48 Undersökning   Göteborgsvägen 1. Borås Borås 

05.10.2009 16:05 Automatlarm ej brand Lasarettet Vuxenpsyk Hus24 Samaritvägen 501 82 Borås Borås 

05.10.2009 18:57 Undersökning brand   Ekarängsskolan Hulta Borås Borås 

05.10.2009 19:39 Brand i bil   Trandögatan Borås Borås 

05.10.2009 21:19 Brand ej i byggnad   Fjärdingskolan Borås Borås 

06.10.2009 02:49 Vattenskada   Hestra ringväg 4 Borås Borås 

07.10.2009 10:53 Automatlarm ej brand Arkmek AB Bussgatan 4 504 94 Borås Borås 

07.10.2009 13:00 Automatlarm ej brand Högskolan Balder Järnvägsgatan 503 32 Borås Borås 

07.10.2009 19:30 Brand ej i byggnad   Kilsundsgatan 5 Borås Borås 

08.10.2009 05:38 Automatlarm ej brand Kårhuset i Sjuhärad Allegatan 2-4 501 90 Borås Borås 

10.10.2009 13:50 Trafikolycka 3 personbilar 
Alingsåsvägen Byttorps 
vägport Borås Borås 
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10.10.2009 19:43 Automatlarm ej brand Grand hotell Hallbergsplatsen Borås Borås 

11.10.2009 02:31 Förmodad brand Vid busstorget Centralstationen Borås Borås 

12.10.2009 01:14 Vattenskada   Trallingsgatan 2 Borås Borås 

12.10.2009 08:09 Automatlarm ej brand 
Lasarettet Östra TvärHus 
6,7,12,14 Samaritvägen 50182 Borås Borås 

12.10.2009 12:10 Automatlarm ej brand Företagshuset Näckrosen 
Katrinedalsgatan 1-3 504 51 
Borås Borås 

14.10.2009 22:02 Annan   
Guttasjöns övningsfält 
Bockaryd Borås. Borås 

16.10.2009 03:25 Annan Kårhuset i Sjuhärad Allegatan 2-4 501 90 Borås Borås 

16.10.2009 12:27 Automatlarm ej brand Engelbrektskolan 
Engelbrektsgatan 14 506 36 
BORÅS Borås 

18.10.2009 21:08 Automatlarm ej brand Hökerums skola & förskola Boråsvägen 523 74 HÖKERUM 

Borås, 
Ulricehamn, 
Hökerum 

19.10.2009 14:06 Trafikolycka   
Annelundsmotet Söderleden 
Borås Borås 

19.10.2009 21:20 Brand ej i byggnad Bilbrand Smörhulegatan Boda Borås. Borås 

22.10.2009 09:48 Brand i lägenhet   Dalbogatan 4 Borås 
Borås, 
Fristad 

25.10.2009 00:43 Brand i byggnad   
Klubblokal Söderforsgatan 
Borås Borås 

25.10.2009 12:49 Automatlarm ej brand Servicehuset Duvan 
Engelbreksgatan 2 50636 
Borås Borås 

25.10.2009 12:49 Automatlarm ej brand Servicehuset Duvan 
Engelbreksgatan 2 50636 
Borås Borås 

25.10.2009 12:49 Automatlarm ej brand Servicehuset Duvan 
Engelbreksgatan 2 50636 
Borås Borås 

26.10.2009 11:06 Automatlarm ej brand 
Lasarettet Läkarvillan / Adm 
bygg32 Samaritvägen 9 501 82 Borås Borås 

26.10.2009 11:08 Automatlarm ej brand Oscar Jacobson AB Källegatan 503 38 Borås Borås 

27.10.2009 11:27 Automatlarm ej brand Borås Resecentrum 
Sven Eriksonplatsen 15 503 
38 Borås Borås 

27.10.2009 15:00 Hydralolje utsläpp   Segloravägen 32 Borås Borås 

30.10.2009 04:21 Automatlarm ej brand Högskolan Balder Järnvägsgatan 503 32 Borås Borås 

31.10.2009 12:48 Automatlarm ej brand Rani Metall AB Ryssnäsgatan, Borås Borås 

31.10.2009 13:02 Brand i byggnad Lasarettet Lasarettsgatan Borås Borås 

01.11.2009 11:54 Brand i byggnad brand i köksfläkt Norrby Tvärgatan 16 Borås Borås 

01.11.2009 17:59 Brand ej i byggnad containerbrand 
Västmannagatan 11-15 
Norrby Borås Borås 

02.11.2009 16:46 Automatlarm ej brand Servicehuset Våglängdsgatan 153 
Våglängdsgatan 153 50741 
Borås Borås 

03.11.2009 02:45 Förmodad räddning   Guldbrandsgatan 33 Borås Borås 

03.11.2009 10:54 Automatlarm ej brand 
Lasarettet Östra TvärHus 
6,7,12,14 Samaritvägen 50182 Borås Borås 

03.11.2009 17:18 Trafikolycka   Södra Torget Borås Borås 

05.11.2009 17:35 Automatlarm ej brand Bodaskolan 
Milstensgatan 25 507 42 
BORÅS Borås 

05.11.2009 18:19 Automatlarm ej brand Daltorpskolan 
Stora Tvärgränd 1 504 86 
Borås Borås 

05.11.2009 21:15 Förmodad brand   Högagärdsgatan 27 Borås Borås 

06.11.2009 12:52 Brand i byggnad   Östgöta gatan Borås Borås 

08.11.2009 01:04 Automatlarm ej brand Trandaredskolan 
Trandaredsgatan 36 507 61 
BORÅS Borås 

08.11.2009 13:04 Automatlarm ej brand Bäckängsgymnasiet Schélegatan 7 501 80 BORÅS Borås 
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09.11.2009 11:59 Automatlarm ej brand Borås Resecentrum Sven Eriksonplatsen, Borås Borås 

09.11.2009 21:49 Undersökning röklukt   Hallbergsgatan, Borås Borås 

09.11.2009 23:55 Automatlarm ej brand Borås Arena Skaraborgsvägen, Borås Borås 

10.11.2009 15:53 Automatlarm ej brand Alnens Gruppbostäder Distansgatan 507 40 BORÅS Borås 

10.11.2009 16:43 Annan träd över väg Gånghestersvägen 137 Borås Borås 

10.11.2009 16:53 Nödställd person Personer innestängda i hiss Bohusgatan Borås Borås 

12.11.2009 19:02 Automatlarm ej brand Ramnås Behandlingshem Sveagatan 21 504 39 Borås Borås 

14.11.2009 01:31 Annan BEAB Box 943 501 10 BORÅS Borås 

14.11.2009 12:35 Trafikolycka   Viared Borås Borås 

14.11.2009 18:06 Brand i container   Myråsskolan Kyrkvägen Borås Borås 

15.11.2009 07:02 Hiss ej nödläge   Tunnlandsgatan 13 Borås Borås 

15.11.2009 20:33 Annan   
Blå Kiosken Jössagatan 2 
Borås Borås 

17.11.2009 14:34 Undersökning Servicehuset Spinnaren 
Norrby Tvärgata 11-13 504 37 
Borås Borås 

18.11.2009 00:55 Automatlarm ej brand Ishallen Borås Armbågavägen 506 30 Borås Borås 

18.11.2009 10:23 Automatlarm Bäckängsgymnasiet Schélegatan 7 501 80 BORÅS Borås 

18.11.2009 16:59 Automatlarm ej brand Willys + Ö-bolaget + Shape 
Ålgårdsvägen 3-11 506 30 
Borås Borås 

19.11.2009 13:19 Automatlarm ej brand CMG AB 
Bockasjögatan 15 504 30 
Borås Borås 

20.11.2009 16:56 Trafikolycka   
Korsningen Flemminggatan - 
Vegagatan, Borås Borås 

22.11.2009 16:28 Automatlarm ej brand Servicehuset Duvan Engelbreksgatan, Borås Borås 

23.11.2009 18:35 Automatlarm ej brand SP Hus 1-13 Brinellgatan 4 504 62 Borås Borås 

24.11.2009 02:48 
Felindikering från 
automatlarm Guttasjön-övningsfält 

Varbergsvägen Bockaryd 504 
93 Borås Borås 

24.11.2009 11:19 Automatlarm ej brand Apollohuset Tryckerigatan Borås Borås 

25.11.2009 12:27 Automatlarm ej brand Clas Ohlson Spindeln 12 
Bergslenagatan 9 506 30 
Borås Borås 

25.11.2009 13:42 Automatlarm ej brand Bergdalskolan Gustav Adolfgatan, BORÅS Borås 

25.11.2009 16:08 Trafikolycka   Katrinedalsgatan 13 Borås Borås 

25.11.2009 18:01 Automatlarm brand Sobackens Avfallsanläggning 
Box 1713 ( RV 41 ) 501 17 
Borås Borås 

26.11.2009 03:13 Förmodad brand torrkokning Folkungagatan Borås Borås 

30.11.2009 00:05 Automatlarm ej brand Företaghuset Milen 
Solvarvsgatan 4 507 40 
BORÅS Borås 

30.11.2009 01:11 Automatlarm ej brand Företaghuset Milen 
Solvarvsgatan 4 507 40 
BORÅS Borås 

30.11.2009 15:12 Automatlarm ej brand Borås Tidning Tryckeri AB 
Ödegärdsgatan 2 504 94 
Borås Borås 

01.12.2009 00:16 Brand i byggnad Röklukt Varbergsvägen 32 Borås Borås 

02.12.2009 10:09 Automatlarm ej brand Lasarettet Vuxenpsyk Samaritvägen, Borås Borås 

02.12.2009 12:31 Trafikolycka   Engelbrektsgatan, Borås Borås 

02.12.2009 13:33 Undersökning   Blekingegatan, Borås Borås 

04.12.2009 08:04 Trafikolycka   Järnvägsgatan 20 Borås Borås 

04.12.2009 14:48 Automatlarm ej brand Trandaredskolan 
Trandaredsgatan 36 507 61 
BORÅS Borås 

05.12.2009 11:51 Brand i byggnad   Våglängdsgatan 11 Borås Borås 

05.12.2009 13:31 
Mindre utsläpp av farligt 
ämne   

Kjellgrensgatan Wasagatan 
Borås Borås 

06.12.2009 18:01 Automatlarm ej brand Clas Ohlson Spindeln 12 
Bergslenagatan 9 506 30 
Borås Borås 
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07.12.2009 11:14 Automatlarm ej brand 
Lasarettet Östra TvärHus 
6,7,12,14 Samaritvägen 50182 Borås Borås 

09.12.2009 11:05 Automatlarm ej brand 
Lasarettet Östra TvärHus 
6,7,12,14 Samaritvägen 50182 Borås Borås 

11.12.2009 15:11 Automatlarm ej brand SP Hus Brinellgatan 4 504 62 Borås Borås 

14.12.2009 14:27 Automatlarm ej brand Rådhuset exkl. restaurang b.plan 
Österlånggatan 35-37 503 10 
Borås Borås 

15.12.2009 08:14 Automatlarm ej brand Haléns Postorder 
Risängsgatan 4-6 501 87 
Borås Borås 

15.12.2009 08:53 Automatlarm ej brand Viaredsterminalen 
Företagsgatan 69 504 94 
Borås Borås 

15.12.2009 09:39 Brand i byggnad   Fessingsgatan 2 Borås Borås 

15.12.2009 11:38 Automatlarm ej brand Lasarettet Byggnad 14 Tehuset Klinikvägen 501 82 Borås Borås 

17.12.2009 02:06 Automatlarm ej brand SP Hus 1-13 Brinellgatan 4 504 62 Borås Borås 

17.12.2009 11:28 Automatlarm ej brand Rydaterminalen 3 (Fd Idealplast) 
Almenäsvägen 16 503 05 
Borås Borås 

17.12.2009 13:36 Automatlarm ej brand 
Lasarettet Östra TvärHus 
6,7,12,14 Samaritvägen 50182 Borås Borås 

17.12.2009 16:23 Automatlarm ej brand Industrifastigheten Fjädern 4 Industrigatan 31 504 43 Borås Borås 

18.12.2009 08:10 Automatlarm ej brand 
Abecita Corsettfabrik 
Konstmuseum 

Herrljungagatan 15 506 30 
Borås Borås 

19.12.2009 14:51 Hiss ej nödläge   Billdalsgatan 28 Borås Borås 

19.12.2009 18:58 Automatlarm ej brand Knallerian 
Skaraborgsvägen 62-64 506 
30 Borås Borås 

20.12.2009 03:57 Hjälp till ambulans   Norra Sjöbogatan 51 Borås Borås 

21.12.2009 09:58 Automatlarm ej brand Fullmäktigehuset Sturegatan, Borås Borås 

23.12.2009 11:06 Hydralolja utsläpp   
Resecentrum Stationsgatan 
Borås Borås 

24.12.2009 08:38 Förmodad räddning   Lars Kaggsgatan 173 Borås Borås 

24.12.2009 13:58 Bilbrand   Lars Kaggsgatan 107 Borås Borås 

25.12.2009 14:45 Automatlarm ej brand Lasarettet Vuxenpsyk Hus24 Samaritvägen 501 82 Borås Borås 

25.12.2009 19:12 Automatlarm ej brand Lasarettet Vuxenpsyk Hus24 Samaritvägen 501 82 Borås Borås 

26.12.2009 00:27 Vattenskada Spindeln 12 
Bergslenagatan 9 506 30 
Borås Borås 

26.12.2009 10:41 Annan Borås Arena 
Skaraborgsvägen 61 506 30 
Borås Borås 

26.12.2009 14:50 Automatlarm ej brand Byttorpsklint 
Kvibergsgatan 17 504 67 
Borås Borås 

27.12.2009 10:41 Vattenläcka   Tullatorget Borås Borås 

27.12.2009 16:15 Brand i byggnad Kraftvärmeverket, Borås Energi Kilsundsgatan Borås 
Borås, 
Fristad 

30.12.2009 13:53 Trafikolycka   Bosnäs Borås Borås 

30.12.2009 17:34 Förmodad brand   Billdalsgatan Borås Borås 

31.12.2009 10:05 Vattenskada MQ ST. Brogatan, Borås Borås 

31.12.2009 12:53 Vattenskada Kappahl Stora Brogatan Borås Borås 

31.12.2009 22:00 Undersökning Almåsgymnasiet Alingsåsvägen, Borås Borås 

31.12.2009 22:39 Brand ej i byggnad   Ekängsgatan, Borås Borås 

Din sökning gav 573 träffar. 
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Company name Contact person Adress City Country Homepage Phone email

Chemistry industry (pigment/coating suppliers)

UV-elements

Karsten  Franetzki,                                                 

mobil  +49(0)173/3684458 Industrieweg 3 D-99734 Nordhausen Germany www.uv-elements.de  +49(0)3631/535552 K.Franetzki@gmx.de

Sunlite Lumiglo Products Co. Ltd

6535, Hardhian Singh

Road

Dev Nagar, Karol Bagh,

New Delhi-110005 India www.lumiglo.com 91-11-41333333 dcp@lumiglo.com

The Lurex Co. Ltd Sales 1 Harewood Row NW1 6SE London UK www.lurex.com  +44 2072 58 0138 sales@lurex.com

Genisis Light Line LLC. CEO David M. Mc Manis 1914 Olypic Drive

Colorado Springs, CO

80910 USA www.glorope.com (360) 226-6352 davidm@gloRope.com

Lightlead Co., Ltd. China www.l ightlead.com

Sunshow Photoluminescent 

Pigment Co., Ltd. 

2710 Tower A, Unite 

Square No. 5022 Bin 

He Road North Shenzhen Futian China www.sunshowglow.com  +86 755 82951199

 info@sunshowglow.com or 

janetchenzhao@21cn.com

Honeywell  Specialty Chemicals 

Seelze GmbH Lumilux products Wunstorfer Str. 40 D-30929 Seelze Germany www.honeywell .com  +49 (0)5137–999 525 lumiluxEu@honeywell.com  

Risk Reactor (Pigments) 877 Main Street Dalla, Oregon 97338 USA www.riskreactor.com 503 623 4132 sales@riskreator.com

Schill  & Seillacher GmbH Mr. Dr. Wolfgang Zinser Schoenaicher Str. 205 D-71032 Boeblingen Germany www.Schil lSeilacher.de  +49 7031 282287 Wolfgang.Zinser@Schil lSeilacher.de

BASF AB - head office

Haraldsgatan 5, Box 

7144 40233 Göteborg Sweden www.basf.se  +46 31 63 98 00 info-sweden@basf.com

CHT R.Beitlich GmbH

Coating Division / Reinhold 

Haspel Bismarckstrasse 102 D-72072 Tübingen Germany www.cht-group.de  +49 (0)7071 154 443 reinhold.haspel@cht.com

Ciba (Ciba SmartLight) 

deep-red phosphorescent 

OLED

Haraldsgatan 5, Box 

7144 40233 Göteborg Sweden www.ciba.com  +46 31 63 98 00 info-sweden@basf.com

Sioen Industries NV (coating) CEO Jean-Jacques Sioen Fabriekstraat 23 B-8850 Ardooie Belgium

COATING PRODUCTS Stendorfer Straße 3 D-27721 Ritterhude Germany www.coating-products.com  + 49 (0)4292-8163-51 info@coating-products.com

BTC Special ity Chemical 

Distribution GmbH BASF-group Maarweg 163 / 165 D-50825 Köln Germany  +49 (0)221 95 46 4-0 info@btc-de.com 

LambdaChem GmbH & Co. KG Werk GENDORF Industrieparkstr. 1 D-84508 Burgkirchen Germany www.lambdachem.de info@lambdachem.com 

Phosphorescent yarns

Fuesers Garne GmbH Eichsfelder Straße 7 D-40595 Düsseldorf Germany www.fuesers.de  +49 (0)211-970 96-0 service@fuesers.de  done

Swicofi l AG Texti le Services Mr. Kenneth Jensen CH-6021 Emmenbruecke Switzerland www.swicofil .com  +45 97 251100

twokay@post3.tele.dk, 

swicofil@swisscofil .com

Lightlead Co., Ltd. 69 Zhongmensi Street Beijing, 102300 China http://www.l ightlead.com   +86-10-5166-5627 info@lightlead.com

Suntex Fiber Co., Ltd 50488 Taiwan www.suntexfiber.com.tw/  886-4-7568176 sales@suntexfiber.com.tw

Kulmbacher Spinnerei  GmbH, 

Mainleus (ksp) Spinnerreistr. 9 D-95336 Mainlus Germany www.kuspi.de  +49 92 29 8790 verkauf@kuspi.de

Contact list Part I
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Heat resistant fibers/yarns

DuPont Nomex
Lenzing AG/ Lenzing FR Sales Mr. Johannes Tempinger Werkstraße 2 4860 Lenzing Austria www.lenzing-fr.com  +43(0)7672 701-2660 fibers@lenzing.com

PBI /Performance Products, 

(Inter-Tech Group) www.pbigold.com
Twaron
Refelction applications

Reflexite North Europe A/S Customer Service: Helena Melberg Nordre Strandvej 119A DK-3150 Hellebaek Denmark www.reflexite.eu  +45 45671122 enquiries@reflexite.eu
3m Svenska AB (3M

Scotchlite™) Bollstanäsvägen 3 19189 Sollentuna Sweden www.3m.se  +46 (0)8-92 22 50
Unitika Ltd.
Textile testing institutes

Swerea IVF AB Pernilla Walkenström Argongatan 30 431 53 Mölndal Sweden www.ivf.se  +46(0)31-706 60 00 ivf@swerea.se
TEKO Sveriges Textil &

Modeföretag Mara Bergquist (Kansli, branschfragor) Storgatan 5 114 85 Stockholm Sweden www.teko.se/  +46(0)8-762 68 80 Maria.bergqvist@teko.se
TITV Greiz e.V. 

(Textilforschungsinstitut 
Thüringen-Vogtland e.V.) Dipl.Ing.Dirk Zschenderlein (R&D) Zeulenrodaer Straße 42 D-07973  Greiz Germany www.titv-greiz.de  +49 3661 611-0 d.zschenderlein@titv-greiz.de
Hohenstein Institute Schlosssteige 1 D-74357 BönnigheimGermany www.hohenstein.de +49 7143 271-0
ITV Denkendorf Christoph Riethmüller Körschtalstraße 26 D-73770 Denkendorf Germany www.itv-denkendorf.de  +49 (0)711-93400 info@itv-denkendorf.de
BV (Bureao Veritas Group) Fabrikgatan 13 SE-41250 Göteborg Sweden www.bureauveritas.com  + 46 31 17 14 15
EMPA Dr. Patrick Rupper Lerchenfeldstr.5 CH-9014 St.Gallen Switzerland www.empa.ch  +41 71 274 76 33 analztiksg@empa.ch
SGS Societe generlas de

surveillance SA Technoparkstr.1 CH-8005 Zürich Switzerland www.de.sgs.com  +41 44 445 16 80
Fabric manufacturer

F.O.V. fabric AB

Fabricmanufacturer/ Frederic 

Johansson SE-504 35 BORÅS Sweden www.fov.se
Pro Belting International CEO Mr. Wolfgang Frohn Hofer Straße 41-43 D-95197 SchauensteinGermany www.pro-belting.de  +49(0)92529911-30 info@pro-belting.de
Schöller Textiles AG Bahnhofstr. 17 CH-9475 Sevelen Switzerland www.schoeller-textiles.com  +41 81 786 08 00 info@schoeller-textiles.com
Laminates 
W.L. Gore & Associates 

GmbH Plant TOF, PuIII/ Johann Seibert Hermann-Oberth-Str.22 D-85649 Putzbrunn Germany www.gore.com  +49(0)89-4612-2615
Garment manufacturer
VIKING LIFE-SAVING 

EQUIPMENT A/S Saedding Ringvej 13 6710 Esbjerg V Denmark www.viking-life.com +45 76 11 81 00 VIKING@VIKING-life.com

Lion Apparel

CEO Stephen A. Schwartz, CEO Dr. Timo 

Czech Ettore-Bugatti-Str. 31 51149 Köln Germany www.lionapparel.de  +49 (0)2203 / 575 15-0 info@lionapparel.de
Procurator Thomas Trygg/Sales Stämpelgatan 7 504 94 Borås Sweden www.procuratortextiles.com  +46(0)33 23 38 85 ttg@procurator.se

Wenaas AB (Kwinttet group) Landerigatan 1 504 51 Borås Norway www.wenaas.com/  +47(0) 33 23 76 33

Contact list Part II
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