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GAS TIGHT SURFACE,
NO WATER ABSORPTION
SALT WATER RESISTANT
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TECHNOLOGY DEVELOPED BY BEELE ENGINEERING BV
COMPOUNDING AND PRODUCTION IN THE ULTRA-MODERN
MANUFACTURING FACILITIES IN AALTEN/THE NETHERLANDS

UNDER A STRINGENT ISO 900I:20I5 QUALITY SYSTEM
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a product developed and manufactured
by BEELE Engineering bv/Netherlands
website: www.fissiccoating.com

FISSIC

FISSIC®

FISSIC®

FISSIC®
FISSIC®
FISSIC®
FISSIC®
FISSIC®
FISSIC®
FISSIC®
FISSIC®

is a fire retardant coating on the basis of an APEO-free water-based polymer emulsion
without the addition of VOC containing solvents.

has been tested successfully on flame spread characteristics and toxicity and is
classed as "not capable of producing excessive quantity of smoke or toxic product”.
MED certificate 39278/A0 EC issued by Bureau Veritas.

is fire proof and salt water resistance (even after fire). KIWA Netherlands report 20150421HNO1.
is gas tight 30 mBar.

is water impermeable. KIWA Netherlands report 20160203TWO01

resistance to diesel & petrol. KIWA Netherlands report 20160224TWO01

prevents “CUI - corrosion underneath insulation”

successfully SBI tested according to EN 13823:2010 for B-1s-d0 class rating
successfully tested according to ISO 1716 for A2-1s-d0 noncombustible

adhesion 3.84 MPa according to ISO 4624:08-2003. KIWA report P 10498a
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FISSIC® COATING OFFICIALLY TESTED

AND CERTIFIED Page 1/2
Certificate number: 382T8/A0 EC

File number: ACI 1330/088/001

Marine & Offshore Annex A1 ltem number: A.1/3,18b

Division USCG Module B number: 164,112 / ECODE2

Thig caniibcate &mwmmﬂ;wu

waw. veristar.com

Haotified Body 0062 - MARINE EQUIPMENT DIRECTIVE 96/98/EC

EC TYPE EXAMINATION CERTIFICATE

az per Moduie B of Eurcpean Uinkon Councll Directive §6BE8EC on maring squipmant
a5 amended by Commission Directive 201 232EU

This cerlificate is issued fo

BEELE ENGINEERING
Aalten - NETHERLANDS

for the lype of product
SURFACE MATERIALS AND FLOOR COVERINGS WITH LOW FLAME-SPREAD

CHARACTERISTICS: PAINT SYSTEMS
Figsic fire resistant, water resistant coating

Requirements:

SOLAS T4 convention as amended, Regulations [1-253, 1-275, I1-296, I1-278, X3

IMO Resobustion MSC.9T(T3) - (2000 HSC Code) T

IMO MSC.30T(B8) (2010 FTP Code) Annex 1 Part 2 and Part 5

MO MSC/Circ. 1120

IS0 1716 (2010)

This cevtificate /s issued under the French Maritime Authorty lo aties! thal BUREAU VERITAS Mvﬂ-ﬂahhm

lype-gxamination
procedures for the product idendiffed above which was found fo comply wilh the relevant requirements of the Councll Directive BEBRAEC of 20
Decomber 1006 as amended

This certificate will expire on: 26 Sep 2019

For BUREAU VERITAS Notified Body 0062,
AL BV GRONINGEN, on 26 Sep 2014,
John Mondt

This certificats doss not allow 1o iesue the Declarstion of Corfarmity and to sffix the mank of conformity (whasimark @) to the products comesponding
1 Ehis type. To this end, the preductien-conirel phase module (D, E or F) of Annex B of the Directive is 1o be complied with and controlied by & written
with & notified body.

Thia cartificats remaing vald undl the dste sinied above. unledd canceled of rivaiad, provided e 4117 indicalad in the f page(s] ane compled with
and B product emans salisfaciony in service, mmnmhﬁwhmmnwamﬂw»uwmm
have not Been notified 10, and sgresd in witing with BUREAL VERITAS. Should the specifed ded during e validity of this
mdzunmmmnhmmmﬂmhﬁuﬁdmbﬂdﬂhﬂuh h appdy, BUREALN

Eﬂﬂﬂ-m&wnmemulmwmhmﬂnmemhﬂﬂbﬁmﬂm This cartificale
s imswed within the soops of B General Condiions. of BUREAL VERITAS Marire & Offshore Deasion avadable on the intemnel sie wwe verstar com. Any Peron
not & party o the contract pursuant o which Bhis. document is delivered may nol assen & claim sgainat BUREAL VERITAS for any nbidity arising cul of srmors o
mmmnmmmm&uhmdmmuwwnmhmdnmudhm“
esiablshment or Bsuance of Tes . and in with arry ectivities Tor which it may peovide

Ther slsctronss warsion is available at: hitp: feww, veristapmoomheristarmbispivienPublicPd Typec jsp Yidedm Tdrovezs
BV Mod, Ad.E 536 May 2009 This certificate consists of 2 page(s)




FISSIC

SALT FOG SPRAY TESTING EQUIPMENT IN W
R&D LABORATORIES OF BEEL ENGINEERING.

~
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STEEL PIPE PARTLY COATED WITH FISSIC*AND
WITH FISSIC® ENCAPSULATED MINERAL WOOL




FISSIC

THE EQUIPMENT IS ABE
TESTS ACCORDING TO SEY
PROGRAMMING FOR THE T€




FISSIC

THE TEST SPECIMEN EXPOSED FOR 24 HOUR ;
AT A TEMPERATURE OF 35 °C TO A 5% SODIU I
CHLORIDE SOLUTION WITH A pH of 6.8. |

f
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FISSIC

WITH FISSIC® COATING ENCAPSULATED
RAL WOOL AFTER EXPOSURE TO THE SALT
TEST




FISSIC

BEELE

THE EN 10216-1/102I10 - DIN (2448) St. 52-3N
STEEL PIPE AFTER EXPOSURE




SAFETY ‘ F
SEALING

SALT FOG SPRAY TEST EXPOSURE TO A STEEL
PIPE€E COATED WITH FISSIC® AFTER A 60 MINUTES
A-60 FIRE TEST. OFFICIAL TEST REPORT.

kiwa

Fartner hw progress

20150421HN/01
21 April 2015

FISSIC coating:

Resistance to neutral salt spray test (NSS5)

after a A60 fire test

10 E——



GAS TIGHTNESS TEST ON A FISSIC® LAYER APPLIED ON
MINERAL WOOL.
OFFICIAL REPORT ISSUED BY KIWA NEDERLAND

N
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TEST'CARRIED OUT AT 38 mBAR




FISSIC

A FISSIC® LAYER APPLIED ON MINERAL WOOL
EXPOSED FOR ALMOST 2 YEARS TO WATER.
KIWA NEDERLAND REPORT 20160203TWOI.

NO POLLUTION OF THE
WATER, NO LOSS OF

WATER.

AFTER TWO YEARS

EXPOSURE - NO DEGRADATION
OF THE FISSIC® LAYER, NO
MOISTURE PENETRATED

INTO THE MINERAL WOOL.
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FISSIC® COATING SUBMERGED DIESEL (BOTTOM)
PETROL (MIDDLE) AND WATER FOR ONE WEEK
TO DETERMINE DEGRADATION, WEIGHT LOSS

AND RESISTANCE.
KIWA NEDERLAND REPORT 20160224TWOI.
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H OF THE THREE EXPOSED
SAMPLES IN THE LIQUIDS
MEASURED ON PHYSICAL
CHANGES TO NEW MATERIAL
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STEEL PIPE COATED WITH A LAYER OF
FISSIC® COATING < | mm THICK EXPOSED
TO A STANDARD CELLULOSE FIRE TEST
FOR ONE HOUR.

SITUATION AFTER FIRE EXPOSURE.

SAMPLE AFTERWARDS EXPOSED TO
THE SALT SPRAY TEST WITH POSITIVE
RESULTS




FISSIC

FISSIC® COATING TESTED IN
THE CLIMATE CHAMBER TO
LOWEST ENVIRONMENTAL
TEMPERATURES TO - 72 °C.

FISSIC® ALSO EXPOSED TO HIGHEST UV RATINGS
OMBINED WITH DEW IN OUR QUV TEST EQUIPMENT !
- 1

BEELE

17
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SBI (Single burning item) test to determine the reaction to Fire performance
of FISSIC® COATING < 1 mm thick when exposed to thermal attack.

Test according to EN 13823:2010=A1:2014. Test report Y1780-3E-RA
Classification to EN 13501-1:2007+A1:2009: B-s1.d0.

B = classiFication to reaction to Fire (ratings B-D of which B is highest)

s1 = classification For smoke production (ratings s1, s2, s3) - S1 no smoke
d0 = classiFiction For Flaming droplets (ratings d0..d1,.d2) - d0 no droplets
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Applying a FISSIC®-TI layer on a steel

pipe for thermal protection_with regard
to the maximum allowable f:e!:;erat
rise of 180 °C according to tRe€ fire t
protocols.
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FISSIC® Tl COATING 8 mm THICK
TESTED TO DETERMINE THER-
MAL INSULATION PROPERTIES
DURING A TWO HOUR FIRE
TEST REACHING 1040 °C.

FISSIC




FISSIC

FISSIC®-TI coating applied on steel pipes for
thermal protection during a I20 minutes fire test
according to EN 1366-3:2009.

No release of any smoke and thermal insulation
below I80 °C. |

TEMPERATURE RISE ON FISSIC Tl AFTER 120 MINUTES ON
4" PIPE 127 °C, ON 6" PIP€E 169 °C AND ON-8“-STEEL PIPE I5I °C
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'JET TEST ON ALUMINUM PIPES

'i: A
i‘lh::‘“..l.[\ é,

Preliminary investigation of the feaS|b|I|ty to determine thermal insulation properties

of the FISSIC® coating. Jet fire test carried out May 29, 2015 on two aluminum pipes
65x55 mm with a length of 80 mm. At the left side the aluminum pipe with a 4 mm thick
FISSIC® coating and at the right side the non-treated aluminum pipe.

The pipe ends are sealed top/bottom with NOFIRNO® sealant to create tightness
between the concrete blocks and the edges of the aluminum pipes. Inside the pipes
a thermocouple is fixed against the wall at the spot of the flame exposure to measure
temperature rise during fire exposure.
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To maximize the heat flux and flame erosion the test was carried out in a small re-circu-
lation chamber. Shortly after 3 minutes the non-treated aluminum pipe started to de-
form, increasing the flaming inside the chamber and releasing fumes. At 3:40 minutes
the aluminum started to melt.

The FISSIC® charred to form its protective layer. After almost 5 minutes the non-treated
aluminum pipe lost mechanical stability and started sagging. Flaming intensified as can
be seen on this picture.
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At 5:03 minutes the melted aluminum dripped of the bottom of the re-circulation
chamber.

stopped in the following seconds.

24 I——



‘ E SAFETY
SEALING

The thermocouple which was placed inside the non-treated aluminum pipe hanging
on top of the melted aluminum. The aluminum cooled down on the concrete due to the
fact that the jet flame has a higher position.

o

o TS
The situation after 15 minutes testing. There is not much to see at the surface of the
exposed FISSIC®, but the temperature measured inside the aluminum pipe is now

close to 600 °C which is more or less the melting temperature of aluminum.
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The temperature on the surface of the FISSIC® coating is >1000 °C. At 16 minutes
testing the aluminum must have been melted. Obviously the thermocouple must have

been covered by the melted aluminum since the temperature rise from 16 to 20
minutes is very limited.

No further changes visible during further testing.

26 I——
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The FISSIC® coating is still in place at the end of the jet test, the NOFIRNO® sealant
has formed its protective char also. It looks at the outside of the coated aluminum pipe
if nothing has happened.

After 30 minutes the jet fire is extinguished.
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Close-up of the FISSIC® treated test specimen and the char of the NOFIRNO® sealant
at the end of the jet test.

1

No after-flaming of the FISSIC® coating and NOFIRNO® sealant.

28 I——
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The performance of the FISSIC® coating is visible after removal of the concrete block
at the top of the re-circulation chamber. The melted aluminum at the bottom inside the
formed FISSIC® “pipe”. It is also visible that a part of the aluminum pipe is still intact.
NOFIRNO has performed as usual under fire load - the terracotta colour still visible
beyond the protective char.

) ey |.
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Conclusion:

An only 4 mm thick layer of FISSIC® coating has protected an aluminum pipe for ca.
15 minutes from melting and collapsing. R&D is ongoing to obtain improved thermal
insulation properties to determine the thickness required to protect the aluminum
longer and at even higher temperatures as tested now.

e 29
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JET TEST ON ALUMINUM.PIPES

Second investigation of the feasibility to determine thermal insulation properties of the
FISSIC® coating. Jet fire test carried out June 12, 2015 on two aluminum pipes 65x55
mm with a length of 80 mm. At the left side the aluminum pipe with a 10 mm thick
FISSIC® coating and at the right side the non-treated aluminum pipe.

The pipe ends are sealed top/bottom with NOFIRNO® sealant to create tightness
between the concrete blocks and the edges of the aluminum pipes. Inside the pipes
a thermocouple is fixed against the wall at the spot of the flame exposure to measure
temperature rise during fire exposure.

31
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To maximize the heat flux and flame erosion the test was carried out in a small re-circu-
lation chamber. The FISSIC® charred to form its protective layer. Shortly after 4 minutes
the non-treated aluminum pipe started to deform and fluid aluminum dripped off.

After 5 minutes the non-treated aluminum pipe lost mechanical stability and started
sagging. Flaming inside the re-circulation chamber intensified as can be seen on this
picture. It looks that the melting/burning aluminum contributes substantially to the fire.

32 I—
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After the aluminum has burned away, leaving reminders on the floor, the intensified
flaming disappeared.

Close-up of the FISSIC® coating after almost 10 minutes testing. The coating holds
together and does not fall off.
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The temperature on the surface of the FISSIC® coating is >1000 °C. Temperature on
the aluminum inside the pipe at the position of the jet flame is only 102 °C.

The situation after 15 minutes testing. There is not much to see at the surface of the
exposed FISSIC®, The temperature measured inside the aluminum pipe is now 173 °C
against the temperature close to 600 °C measured after 15 minutes on the aluminum
pipe coated with 4 mm FISSIC® in the previous jet test.

34 I——
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The heat inside the re-circulation chamber is increasing. The camera had to be
protected with a mineral wool board. Temperature on the aluminum pipe now 260° C.

No further changes.
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The situation at the end of the test. Temperature on the aluminum pipe 360 °C, far
below the melting point of the aluminum.

Some after-flaming of the FISSIC® coating is visible after the jet flame has been
extinguished. This might have been caused by the fact that the FISSIC® coating
probably has not fully cured due to the thickness of the layer.

36 E———
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The performance of the FISSIC® coating is visible after removal of the concrete block
at the top of the re-circulation chamber. The aluminum pipe is not affected by heat
and flames. The FISSIC® layer is broken when the upper concrete block has been
removed.
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Conclusion:
An 10 mm thick layer of FISSIC® coating has protected an aluminum pipe during jet fire
exposure of 30 minutes from melting and collapsing (max. temperature 360 °C). R&D
is ongoing to improve the application methods and to improve time of hardening.
Furthermore a higher filling of the compound will be investigated.
e 37



SNl T wi "

h__.... r -t = .rr..‘.w .

‘ : ol ¢
JI..._r

-

s




FISSIC

SAFETY
SEALING
SYSTEMS

FISSIC®-TI coating has been formulated to a
paste. The coating is light weight and flexible.
The thermal insulating properties are higher than
those of the standard FISSIC® coating.

39
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Applying a FISSIC®-TI layer on a steel

partition to investigate thermal insulation

properties when applied at the exposed
) side of the fire.

7
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FISSIC®-TI coating applied on a part of a steel
partition. R&D is ongoing to develop spraying
equipment for the paste.
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Testing FYLLOFYS insulation coated

with FISSIC® on 8" steel pipes for
further devel
Temperatures: after | hour far

“below max. allowable.

42

FYLLOFYS
FISSIC



FYLLOFYS 2
FISSIC

Jet Fire on FYLLOFYS coated with FISSIC® to
determine thermal insulation and heat sink
properties of the combination (TC 5).

JET FIRE TEST
TEMPERATURES
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Testing FYLLOFYS insulation coated with
FISSIC® on a I00x75x7 mm el3

— .

FYLWLOFYS

Temperature on the steel angel after
2 hours testing:

TC 8 lIi2 °C

TC 9 45 °C




‘ E SAFETY
SEALING

The FISSIC® coating can be applied by airless spraying. Or by brushing.

The next generations of the compound will be a paste to enable application of thicker
layers of the FISSIC® coating and a casting version.
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BEELE ENGINEERING:
A COMPANY DEDICATED TO SAFETY
FOR OVER 40 YEARS
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BEELE Engineering bv

Beunkdijk 11 - 7122 NZ AALTEN - THE NETHERLANDS

Tel. +31 543 461629 - Fax +31 543 461786 - E-mail: info@bee
Websites: http://www.beele.com, sealingvalley.com and fissiccoati




