
FIRE PROTECTION
pocket

SUMMARY OF 

FIRE PROTECTION COATINGS



© FeuerTRUTZ Network GmbH, Köln 2017
All rights reserved.

Special production for 
Rudolf Hensel GmbH | Lack- und Farbenfabrik, 3rd edition

This work and all of its parts is protected by copyright. No part of this work 
may be used outside of the constraints posed by the copyright laws without 
the prior consent of the publishers. Violators will be prosecuted.

Authors
Sec 1: FeuerTRUTZ Network GmbH and Rudolf Hensel GmbH 
Sec 2 – 7: Rudolf Hensel GmbH

Photos / illustrations: Rudolf Hensel GmbH (title, pp 10, 13, 14, 15, 16, 17, 
19, 20, 21, 22, 23, 24, 28); Ramona Heim – Fotolia.com (p 7);  
johndwilliams – Fotolia.com (p 15); beugdesign – Fotolia.com (p 25)

All details have been simplified and serve as orientation aids only. In most 
cases, they refer to the German model building regulations MBO of 2002. 
Decisive in all cases is the German state charter LBO, together with its 
 supplementary provisions and rules, applying to each building project.

Liability: This work has been compiled with the utmost care. Nevertheless, 
the publishers and authors cannot accept any liability for the currency or 
completeness of this work or the correctness of its technical or other content.

FeuerTRUTZ Network GmbH
Stolberger Straße 84
50933 Köln (Cologne)
Tel +49 221 5497-500
Fax +49 221 5497-140
info@feuertrutz.de 
www.feuertrutz.de

Rudolf Hensel GmbH  
Lack- und Farbenfabrik 
Lauenburger Landstr. 11 
21039 Börnsen  
Tel +49 40 721062-10  
Fax +49 40 721062-52 
contact@rudolf-hensel.de 
www.rudolf-hensel.de



3

1     Passive structural fire protection
One key constituent of modern, passive structural fire protection are fire pro-
tection coatings. Whether steel, wood, or concrete components, special coating 
systems always come into play when fire protection requirements must be ful-
filled without detriment to visual appeal. 
Fire protection coatings are materials whose surfaces are barely  distinguishable 
from paints. This holds true whether they are applied with brushes, rollers, or 
airless sprayers. In the event of fire, fire protection coatings protect not only 
steel, but also wood constructions and concrete components from  structural  
failure. Also cables and cable trays are protected against combustion and 
 malfunction. In combination with a joint sealing compound, they also serve 
as seals in walls and floors.
The fire protection effect is provided by a robust, heat-resistant carbon foam 
layer that forms at temperatures over 200 °C, protecting the coated compo-
nents against overheating, combustion, and loss of their structural properties 
for a period defined in the product approvals. This period of time can be used 
to rescue persons and retrieve material assets from the structures treated with 
fire protection coatings. 
Owing to their relevance to safety, fire protection coatings must comply with 
stringent market approval criteria. Training courses held on the manufacturer’s 
premises familiarise customers with the products and their use, and  certificates 
are issued. 

Passive structural fire protection

Inadequately treated and incorrectly designed components can cause 
 considerable damage in the event of a fire, hinder the rescue of persons 
and animals, and prevent effective firefighting. Every year, fires break out 
in 70,000 buildings in Germany, and every ten minutes there is a house fire. 
The lamentable tally is 450 deaths and 8,000 grievously injured. The corre-
sponding fire protection requirements have been set down with legal force 
in § 4 of the MBO and in other ordinances, directives, and official decisions. 
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2     Steel fire protection
Steel and glass are the building materials of spectacular architectural achieve-
ments and so enjoy high demand for major building projects. In fulfilling the 
safety requirements for structural fire prevention, building projects must also 
preserve the aesthetic points of the design plans, so fire protection coating 
systems for steel are the first choice.
Although it does not burn, steel does lose its structural integrity at tempera-
tures over 500 °C. Fire protection coatings applied to the profiles of sectional 
steel safeguard heat resistance for a defined period and hence the structural 
integrity of both open and hollow steel components.
Fire protection systems for steel are available as water- and solvent-based 
products for indoor and outdoor applications on open and hollow, corrosion 
proofed, and / or galvanised sections. They cover the DIN 4102 fire  resistance 
classes F30 to F90 and the classes R15 to R150 under DIN EN 13501.
The foam insulant forms under the action of fire. This foam retards the  passage 
of heat defined for each of the fire resistance classes. The products for the 
coating set-up are the primer (corrosion inhibitor), the fire protection coat-
ing (foam insulant), and the top coat, which must be applied as specified in 
the approval. 

Figure depicts: Coating set-up on Sa 2.5 blasted steel 

Primer

Primer
+ Fire protection coating

Primer
+ Fire protection coating
+ Top coat
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EN approvals for potential savings
Formerly, the testing directives and approval principles were based exclu-
sively on national standards. In Germany, these included DIN 4102. For 
fire protection coating systems, this standard defined a limited number of 
 section types together with their Hp/A value that are tested for a maximum 
fire  resistance  duration of 90 minutes (e.g. F30 max. 300 m–1). The standard 
treated the fire behaviour solely at a critical design temperature of 500 °C. 
The testing  furnaces were fired according to the standard temperature curve 
(ISO R 834). Once the thermocouples register the critical temperature on 
the test specimen, the achieved time is attested as a fire resistance duration 
for the applied dry thickness of the tested coating system, and the national 
 technical approval abZ issued.
The tests under the European standard DIN EN 13381-8 for fire protection 
coatings and the classification into European Technical Assessments (ETA) 
 under DIN EN 13501-2 now give rise to a virtually limitless potential for 
 visually appealing steel components that enhance architectural detail and 
wealth, yet also fulfil the requirements of passive structural fire protection. 
The procedure described in the European test directive is far more differen-
tiated than specified in the DIBt approval principles. Although conducted 
 according to the standard temperature curve (ISO R 834), the material tests 
can be applied to a great many steel sections and record the results for design 
temperatures from 350 °C to 750 °C and various fire resistance durations.
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The most important criteria affecting the decision on which structural 
fire protection system to use for a building project are ultimately cost 
 effectiveness, design aspects, and, in an increasing number of cases, the 
issue of sustainability. Smaller steel sections, less applied quantities, and 
fewer operations save material costs and time. The heavier sway of costs 
makes  HENSOTHERM® 421 KS an economical solution even for steel 
structures, when these do not have to be visible in the architecture. The 
EN tested coating system HENSOTHERM® 421 KS enhances the Hp/A 
value of beams (H/I sections), columns, and even hollow sections to 185 m–1 
for fire  resistance class R 90, and to 390 m–1 for fire resistance class R 60.

The Figure depicts the potential savings as a comparison of DIN and EN 
 approvals on an example open section with Hp/A = 127 m–1

Advantages of EN products R 60: 
]] Reduction of the coating quantity of at least – 45 %
]] Reduction of the labour costs (operations / handling) of at least – 25 %
]] Hp/A values > 400 for open sections: Beams (H/I sections) and columns

Advantages of EN products R 90:
]] Reduction of the coating quantity of at least – 25 %
]] Reduction of the labour costs (operations / handling) of at least – 20 %
]] Hp/A values > 400 for open sections: Beams (H/I sections) and columns
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Sections – Section measurements 
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Formula for calculating the Hp/A ratio (section factor)
The Hp/A value is an indicator of a component’s massiveness. Calculated from 
the heated perimeter (Hp) and its cross section (A), this is specified in the 
unit (m–1). Accordingly, slender components exhibit a high, and massive com-
ponents a low Hp/A value. The section type and its cross sectional  geometry 
are therefore decisive factors in the calculation of the applied  quantities needed 
for each and every case.
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Hp/A / example calculations of section coefficients

Hollow sections, circular

Closed steel section RR 244.5 x 3.6 (heated on four sides)
Parameters: Hp = 0.768 m, A = 0.00272 m²
Calculation: Hp = 0.768 m = 282 m–1

  A = 0.00272 m²

Closed steel section RR 244.5 x 11 (heated on four sides)
Parameters: Hp = 0.768 m, A = 0.00807 m²
Calculation: Hp = 0.768 m = 95 m–1

  A = 0.00807 m²

Hollow sections, square

Hollow steel section QR 100 x 100 x 3.6 (heated on four sides)
Parameters: Hp = 0.394 m, A = 0.00138 m²
Calculation: Hp = 0.394 m = 286 m–1

  A = 0.00138 m²

Hollow steel section QR 100 x 100 x 11 (heated on four sides)
Parameters: Hp = 0.394 m, A = 0.003916 m²
Calculation: Hp = 0.394 m = 101 m–1

  A = 0.003916 m²

The thinner the section walls, the higher the calculated Hp/A value and the 
faster the critical failure temperature (Tcrit) is reached in the event of a fire! 
In other words, the fire protection coating must be applied to a larger dry 
film thickness (DFT).
On the other hand, the thicker the section walls, the lower the calculated 
Hp/A value, and the critical failure temperature (Tcrit) is reached later. The 
required DFT of the fire protection coating can then be reduced accordingly.
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Tension and compression members
In the past, the national technical approvals for DIN 4102-2 reactive fire pro-
tection systems applied to steel extended to applications on beams, columns, 
and truss members for open and hollow sections.
The national technical approvals (abZ) did not cover tension members, and 
these could be approved only on the basis of a fire protection expertise and 
following the consent issued by the German Supreme Building Authority 
OBB on a case by case basis.
In future, supports will now be termed “compression members”, and truss 
members as either “tension members” or “compression members”.
Accordingly, the approvals cover tension members up to a capacity utili-
sation of 78 % in the cold state, but solely as open profiles. These definitions 
include H, I, L, and T sections. 
In the case of fire protection coatings applied to steel tension members of 
closed section, manufacturers must continue to commission an expertise. 
Closed tension members here also include solid sections and round bars.
The fire protection coating system HENSOTHERM® 420 KS was the first 
product worldwide to be issued a national technical approval (abZ: Z-19.11-
2194) for applications on steel tension members of solid or hollow circu-
lar section. This reactive fire protection system can extend the fire resistance 
duration of these sections to 60 minutes.
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Regulations for tension and compression members, truss members, 
and solid sections
Future national technical approvals (abZ) will cover the following applications:

Open sections
]]  Beams and compression members (formerly termed “columns”)
]]  Tension members, e.g. L angles, T sections, weld sections, standard  sections 

(e.g. HEA), whose capacity utilisation in the cold state is less than 78 %; 
load utilisation: 0.5 × 1.1 / 0.7 = 78 % (see also DIBt technical article)

Hollow sections
]] Compression members (formerly termed “columns”) 
]] E.g. pipes, box sections
]] Cast supports with abZ Hp/A ratios

The following applications are not covered by national technical approvals 
(abZ) and therefore require a fire protection expertise and possibly official 
consent issued for each specific case, unless a valid abZ has already been 
submitted for this application:

]] Solid sections (circular and square) in the form of crossovers and  tension 
rods 
]] Tension members of hollow section, e.g. pipes, box sections
]] Tension members of open section whose capacity utilisation is greater than 

78 % in the cold state
]] Box sections and pipes as beams

NOTE: These new regulations were published in issue 06/2011 of the DiBt 
reports and apply without exception to all of the market’s reactive fire pro-
tection systems applied to steel!
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Substrate preparation
The various metals like e.g. stainless steel, cast iron, aluminium, etc., must 
be treated to yield a surface that bonds with the primer, allowing the subse-
quent application of the selected HENSOTHERM® fire protection system 
F/R 30, F/R 60, or F/R 90.

Details on the properties and how to process the primers for HENSOTHERM® 
fire protection coating systems can be taken from their technical data sheets. 
These can be downloaded as PDFs from www.rudolf-hensel.de.
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Application method
Fire protection coatings are technical systems that first develop their safety 
properties in the event of a fire and protect steel constructions from loss of 
structural integrity. Their protective function has been verified under fire con-
ditions at a official third-party testing institute and confirmed in the form of 
a national technical approval abZ or European Technical Assessment (ETA).
In contrast to conventional coatings, there is no standardised specification 
for the applied film thickness. Instead, this is based on the required fire pro-
tection class and on the section type and section factor (Hp/A m–1) of the 
coated steel structure. In other words, the finer the steel component geome-
tries and the longer the required fire resistance duration, the greater the quan-
tity of fire protection coating that must be applied. The minimum dry film 
thicknesses (DFT) specified in the national technical approvals are there-
fore 150 – 7000 µm. 
As a comparison, automotive lacquer finishes have only the one thickness 
of about 80 µm. The fire protection coating is applied to the profile of the 
structural elements. It can be applied with a brush, roller, or airless sprayer. 

The texture of the final coating is influenced to no little degree by the selected 
or prescribed application method. A manual application with brush or roller 
gives rise to a heavily textured surface.

Brushing Rolling Airless spraying

Steel fire protection
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The airless spraying method, on the other hand, generates under high pressure 
a fine atomisation or a fine, airless atomisation of the fire protection coating 
that is applied as a high speed jet to the workpiece for the optimal surface look. 
The foam insulant should first be applied after all steel components have 
been assembled and the roof rendered tight, but before building facilities 
 obstruct access.
One alternative is to apply the intumescent coating to the steel structure  before 
it leaves the workshop. This, however, requires greater care during transport 
and assembly. Defects caused by transport and assembly must be repaired 
by qualified personnel. The coating must be protected from the effects of the 
weather until the full application has been completed.
The 1C or 2C top coat is first applied on the fully dried fire protection coat-
ing. It protects the intumescent coating and is available in all RAL, all NCS, 
and custom colours.
The processing specifications listed in the approval and the manufacturer’s 
data sheets, the prescribed DFT, and specifically the drying times must be 
 observed without fail if the application of the fire protection coating is to be 
assessed as conforming to the approval.
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NOTE: Owing to the buildup of heat, dark coloured top coats must not be 
 applied to outdoor steel surfaces or behind glass facades that are exposed 
 regularly to temperatures in excess of + 45 °C!

Service life of fire protection coatings applied to indoor steel
Both DIN and EN testing standards behind today’s approval procedures for 
fire protection coatings applied to steel prescribe ageing tests of up to ten years. 
The result is a service life of at least ten years, and not one limited to ten years. 
Nevertheless, the European approval procedure does permit an accredited 
 testing institute to verify a longer service life. In the case of the coating mate-
rials HENSOTHERM® 421 KS, for instance, the expected service life was con-
firmed officially to be at least 25 years indoors (Z2 according to ETAG 018-2).
Our decades of experience in the development, manufacture, and application 
of our fire protection coatings compels us even to warrant the fire protection 
function of our products for thirty years when the requirements are fulfilled 
from the application to the maintenance of the proper condition.
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3     Wood fire protection
The term “fire resistance class” refers to the 
fire behaviour of standardised components 
and cannot be applied to wood materials. 
The immense number of wood component 
 geometries make standardisations and stand-
ardised fire tests simply impossible. Wood 
components are therefore not classified with 
respect to their fire behaviour, and so cannot 
be  assigned to fire resistance classes. However, 
the application of a fire protection coating can 
upgrade wood components from a construc-
tion material that is normal combustible to 
one that is flame retardant (B1). 

Preliminary  
substrate treatment 
with HOLZGRUND AQ 
or HOLZGRUND SB
Fire protection coating,  
here HENSOTHERM®  
2 KS AUSSEN

Coating varnish 
HENSOTOP SB
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Substrate preparation
At all events, and specifically before all work, the substrate must be examined 
for suitability! The surfaces to be coated must be free of dust, dirt, grease, 
wax, parting layers, glues, lime, and oil.
If necessary, the substrate must be roughened (ground) slightly and treated 
with a preliminary coat of HOLZGRUND AQ or HOLZGRUND SB. All 
vestiges of old coatings must be removed, and highly absorbent substrates 
should then be treated with a preliminary coating of suitable primer that 
prevents the fire protection coating from penetrating the wood components 
too deeply.
Parting agents on inadequately roughened substrates may promote the 
 formation of so called fish eyes, or circular spots of fire protection coating 
separating from the substrate. 
In cases of doubt, test applications are recommended in advance both with 
and without preliminary treatment.

Application
There are various methods for applying fire protection coatings to wood com-
ponents too, with a brush, roller, or airless sprayer. 

The following must be observed when all HENSOTHERM® fire protec-
tion systems are being applied to and are drying on wood components:
]] Temperature > + 5 °C, air humidity < 80 %
]] The temperature may not fall below the dew point!
]] Residual moisture of the wood or 

wood  material < 15 %
]] There must be adequate protection against 

blue stain, rot, fungi, and insects
Application 
]] With brush or roller (short piled lambskin roller)
]] Airless sprayer: Pressure approx 200 bar, flow rate > 4 l/min,  

nozzle: 0.011 – 0.019” depending on product  
(see product’s technical data sheet)
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4     Concrete fire protection
The renovation of buildings is always good for unexpected surprises. The 
very first challenge has to be faced as early as the planning stages for the ren-
ovation measures. And specifically when the project targets public buildings 
that under the building regulations must now be upgraded with preventive 
structural fire protection. Inadequate reinforcement in concrete slabs leads to 
 inadequate fire resistance and therefore the need for an upgrade.
Depending on the required fire resistance duration, the dry film  thicknesses of 
fire protection coatings vary between 0.4 and 3.5 mm. They are space  saving 
and exert no loads on the surrounding structure. 

In contrast to spray plaster, the coating with HENSOMASTIK® B 3000 
or HENSOTHERM® 820 KS yields a relatively smooth, white surface that 
optimises the luminous efficiency of lighting installations in multisto-
rey and underground car parks – saving both illuminants and  electricity. 
In addition, the visual appeal of this surface and the option of a col-
our top coat open up a world of architectural possibilities. Priming with 
 BETON-CARBONSPERRE provides protection against the penetration 
of contaminants and water.
In the event of a fire, HENSOMASTIK® B 3000 retards the buildup of heat 
on concrete and reinforced concrete components by up to 120  minutes, 
 depending on the quantity applied. For this period of time, thermal 
 expansion of the steel reinforcement is prevented from spalling off the 
surrounding concrete and compromising its structural integrity. Thanks 
to its durable material properties, HENSOMASTIK® B 3000 is ideal for use 
in areas subjected to high emission levels like underground or multistorey 
car parks. A further ideal use is for the renovation of flat and ribbed ceil-
ings. HENSOMASTIK® B 3000 is free of halogens, APEs, borates,  fibres, 
and plasticisers.
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Substrate preparation HENSOMASTIK® B 3000 

Augsburger Kammgarn-Spinnerei (AKS) – HENSOTHERM® 820 KS

In the event of fire, HENSOTHERM® 820 KS retards the buildup of heat 
on hollow concrete slabs by up to 120 minutes, on reinforced concrete 
beams and columns by up to 150 minutes, and on flat concrete ceilings 
and walls by up to 240 minutes. Priming with BETON-CARBONSPERRE 
provides protection against the penetration of contaminants and water.

NOTE: The concrete fire protection systems have been tested in accordance 
with DIN EN 13381-3. We recommend that you consult with the responsi-
ble planning authority or architect before using these systems.

BEFORE AFTER
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5    Fire protection for cables
Cable trays, piping, and ventilation lines in high tech buildings pose 
a  considerable fire risk, as shown clearly by the disastrous fire that ravaged 
Düsseldorf Airport in April 1996.
On the one hand, cables can cause building fires by self-ignition due to short 
circuit; on the other hand, fires and smoke can spread through the building 
via installations passing various building compartments. If escape routes are 
to kept clear and hence a time window created for saving human lives in the 
event of a fire, cables must be mounted and fixed through fire resistant trays, 
treated with a fire protection coating, or wrapped in a fire protection fab-
ric. It must likewise be ensured that they are routed through walls and ceil-
ings with the aid of penetration seals complying with DIN 4102 Parts 9/11 
or EN 13501-2. The corresponding requirements have been set down in the 
state building regulations and the guideline on fire protection requirements 
for conduit systems (LAR/RbALei).

NOTE: Cables are not considered to be construction materials, but electri-
cal equipment.

HENSOTHERM® 
7 KS Gewebe is an 
A2 glass filament 
fabric treated on 
both sides with 
the  intumescent 

fire protection coating HENSO-
THERM® 7 KS (total thickness 
approx 1  mm). It sheaths cables  

and supporting 
structures and 
acts as a room 
seal. Thanks to 
its high flexibili-
 ty, this fabric can 

also be applied easily to tight and 
twisting spaces.

Fire protection fabrics for cable trays and refrigerant conduits
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6     Fire protection for penetration seals
In the event of fire, penetration seals installed in the walls and floors of pub-
lic and commercial buildings prevent the spread of flames and particularly 
toxic fumes from room to room and between the storeys. 
A penetration seal can either be build as a hard seal (mortar based) or as 
a soft seal (mineral fibre board based), the latter with the advantage of greater 
flexibility in subsequent rerouting. A soft seal consists of the components: 
 Mineral fibre boards (construction material class A1, EN 13501-1, nonflam-
mable), fire protection coating, and fire protection compound. The soft var-
iant is also suitable for larger cable penetration seals. The cables treated with 
the fire protection coating are routed through these on cable trays. The gus-
sets between the cables are sealed with a filler, as well as the areas between 
the trays and the seal edges. 

The HENSOMASTIK® Mixed Penetration Seal systems have been 
 approved under DIN 4102-9 (S30 – S120) and the European standard 
EN 1366-3 (EI30 – EI120) for both indoor and outdoor seals. This mixed 
penetration seal is effective not only on all kinds of cables, but also on com-
bustible and incombustible pipes as well as refrigerant conduits. The DIN 
4102-9 approval also extends to the use of HENSOMASTIK® 5 KS prod-
ucts as ready-to- install seals. Mixed penetration seal systems can be in-
stalled in both flexible partitions and in 
solid walls and floors.  HENSOMASTIK® 
Mixed Penetration Seal systems retain 
their sealing functions even at temper-
atures in  excess of 1000 °C. These seals 
may be installed by trained and qualified 
personnel only! Training courses for the 
professional buildup of seals are provided 
by the manufacturers, who also issue a 
“certificate”.



22  FIRE PROTECTION pocket

Set-up of a double-panel mixed penetration seal EI90 / EI120

The Figures depict a double-panel mixed penetration seal EI 90 / EI120 in 
a flexible and solid wall.

Mixed penetration seal systems are used to seal metal pipes, flammable 
pipes, and electric cables, thereby maintaining the fire resistance durations 
of EI30 / EI60 or EI90 / EI120 wall and floor structures provided with open-
ings for supply lines.

Constituents of a mixed penetration seal EI90 / EI120
1 Fire protection coating, here: HENSOMASTIK® 5 KS Farbe or viskos – as an 

 ablation product, this reduces the effects of heat by releasing water in 
a  chemical reaction.

2 Two mineral fibre boards (DIN EN 13 162) ≥ 50 mm with an apparent density 
of about 150 kg/m³, a melting point ≥ 1000 °C, construction material class A1 
(EN 13501-1)

3 Pipe collars
4  Fire sealing of the local insulation, here: HENSOTHERM® 7 KS Gewebe
5 Sealing the gaps, joints, and gussets with a system filler, here:  

HENSOMASTIK® 5 KS SP
6 Local insulation of synthetic rubber for incombustible pipes
7 Incombustible pipes
8 Combustible pipes
9 Cable tray
10 Electric cables

11 Solid wall
12 Flexible wall 
13  Local insulation of rock wool
14 Labelling plate



23Fire protection for penetration seals

Further fire protection solutions for seals and joints

Pipe seals EI90 / EI120 with 
HENSO THERM® 7 KS Gewebe as 
an endless pipe collar in HENSO-
MASTIK® Mixed Penetration Seal 
for combustible pipes of ∅  up to 
125 mm –  flexible and direct pro-
cessing from the reel.

Single LAR conduits 
(conduit system directives) with 
HENSOTHERM® Spachtel – uni-
versal – for sealing penetrations or 
openings in solid floors and walls 
and in flexible partitions ≥ 80 mm 
thick.

Fire protection joints with HENSO-
THERM® Spachtel – universal – for 
sealing edge, wall, and floor joints 
up to 40 mm wide between metal 
and / or solid, mineral components.

Joint seals and diaphragms with 
HENSOMASTIK® 5 KS viskos for 
sealing indoor and outdoor edge and 
ceiling joins up to 100 mm wide – 
flexible and permanently elasto-
plastic up to EI240 and 25 % joint 
 expansion.



24  FIRE PROTECTION pocket

For a long time now, the development work at Rudolf Hensel has been con-
centrating on the environmental compatibility and sustainability of fire pro-
tection coatings. Satisfying this demand for healthy and sustainable products 
means offering low-emission products that have no or only very little effect 
on indoor air. The company’s “Green Product” line includes those products 
that do not contain volatile organic compounds (non VOCs) as defined un-
der ISO 11890-2 and hence qualify as construction materials for sustainable 
and ecological building in accordance with the European and international 
emissions requirements.

7 Fire protection coatings for 
ecological building
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In Europe, emission requirements are an inte-
gral  constituent of national regulations in countries  
like Germany and France and, since August 2014, 
in Belgium. These regulations are based, for exam-
ple, on the European Construction Products Regula-
tion (CPR), stipulating that no building may prove 
harmful to human health. The requirements here go considerably further 
than those under the US rating system LEED credit EQ c4.2, which analy-
ses solely the VOC content in grams per litre of a coating product, but not 
the VOC emissions. 

According to the Construction Products Regulation (CPR), a building erected 
in Germany must not exert any detrimental effects on the environment or 
 climate over its entire service life. These are, for instance, the emissions of 
 hazardous substances, volatile organic compounds, greenhouse gases, or haz-
ardous particles to indoor and outdoor air. 
 

The Hensel “Green Product” fire protection systems have 
been issued emissions certificates in compliance with 
ISO 16000 and the AgBB rating system (German board for 
the health assessment of construction products). In other 
words, these products fulfil the requirements in the DIBt 

reports on “ Zulassungsgrundsätzen zur gesundheitlichen Bewertung von 
Bauprodukten in Innenräumen” (“Approval principles for the health assess-
ment of construction products in interior rooms”) in conjunction with the 
LCI values (“lowest [toxic] concentration of interest”). Construction mate-
rials intended for use in public government buildings must comply with the 
approval principles and have constituents 
under the LCI values. 
The DEVL1101903D and DEVL1104875A 
emissions certificates assign the “Green 
Product” fire protection products to emis-
sions class A+ (very low emissions).
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The listed emissions certificates for Hensel “Green Product” fire protection 
systems award architects and planners so called “credit points” when their pro-
ject is to bear the German sustainable building mark DGNB or to be  assessed 
according to the British Standard BREEAM (Building Research Establishment 
Environmental Assessment Methodology). 
A building is not certified with the DGNB when e.g. the indoor air exhib-
its a TVOC concentration greater than 3000 µg/m³ or a formaldehyde con-
centration over 120 µg/m³. Their assignment to the French emissions class 
A+ verifies that the Hensel fire protection products emit less than 10 µg/m³ 
of formaldehyde. Potential environmental effects can therefore be identified 
as early as the planning phase when the various emissions certificates are 
 considered accordingly.

Emissions requirements for construction products
The state building regulations stipulate that erected and serviced buildings  
“do not endanger life, health, or the natural bases of existence” (§ 3 MBO, 2002). 
Construction products that are used in the fabric or equipment of build-
ings must fulfil these requirements particularly to an extent that “ chemical, 
 physical, or biological effects do not pose dangers or an unacceptable nuisance” 
(§ 13 MBO, 2002).
The criterion indoor air quality is an exclusion criterion in the DGNB certi-
fication system. A building that fails to fulfil the minimum requirements for 
indoor air quality cannot be certified. In Germany, the AgBB (German board 
for the health assessment of construction products) has developed a general 
rating system that can be used to assess the emissions of readily and least vol-
atile organic substances from construction products for residential and com-
mon rooms. Assisted by these standardised criteria, building supervisory and 
health authorities can assess the health impact of construction products.
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VOC content of a product ≠ VOC emissions
Volatile organic compounds (VOCs) are defined by the ChemVOCFarbV 
(German chemical ordinance for the limitation of VOC emissions) as organic 
compounds with a maximum initial boiling point of 250 °C under a stand-
ard pressure of 101.3 kPa. These solvents are introduced to buildings, e.g. in 
coatings like primers, intumescents, and top coats, and may contribute to the 
pollution of indoor air over their period of use. Here, not only the specified 
quantity of the VOC content is important, but also the form of the affected sol-
vent. Here we differentiate between low (boiling point < 0 – 100 °C), medium 
( boiling point 100 – 250 °C), and high boilers (boiling point 250 – 380 °C). The 
so called “high boilers” volatilise only very slowly owing to their high boil-
ing point and may, under certain circumstances, generate unpleasant odours 
and possibly emit unhealthy vapours to the indoor air for years afterwards. 
Assessing the impact of a construction product on indoor air quality is based 
on this product’s VOC emissions (measured in µg/m³), which depends in turn 
on the quantity (g/m²) of the applied coating. 
The indoor air quality is a factor that can be influenced by planning! 

The DGNB Navigator, a comprehensive online database, lists 
Hensel “Green Product” fire protection systems under the 

heading “Fire protection coatings”. Here, architects, planners, developers, and 
everyone involved in building projects can find detailed information on the 
products and their environmental parameters for calculating lifecycle costs, 
energy needs, and emission behaviour. www.dgnb-navigator.de

The first “Green Product” fire protection products now come 
with Environmental Product Declarations (EPDs) that have 

been verified by the German building and environment institute IBU. These 
EPDs are type III environmental labels that verify not only qualities, but 
also quantities based on ISO 14025 environmental declarations. Compari-
sons can therefore be drawn between the products of other manufacturers.  
www.bau-umwelt.de
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HENSOTHERM® fi re protection coatings for 
buildings of ecological sustainability – made in Germany

HENSOTHERM® fi re protection coating systems have been DIN and/or EN approved/
assessed and have been issued further international approvals and certifi cates by 
BS, VKF, UL, and GOST. Our development work concentrates on the environmental 
compatibility and sustainability of our water-based and maintenance free Green 
Product line. They are free of VOCs, fulfi l the LEED v4 requirements, are AgBB 
tested, assigned to VOC emissions class A+, come with an Environmental Product 
Declaration (EPD) type III, and have been registered in the DGNB Navigator. With 
DIN EN 13501-2 approval, HENSOTHERM® fi re protection coatings applied to steel 
give rise to a virtually limitless potential for visually appealing steel components that 
enhance the detail and wealth of architectural and structural members, yet also fulfi l 
the requirements of passive structural fi re protection.

You have any questions about our products, or you need expert advice for your project? 
We’ll be pleased to advise you on +49 40 72 10 62-48
You can also visit www.rudolf-hensel.de for further information.
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