TECHNICKY A ZKUSEBNIi USTAV STAVEBNI PRAHA, s.p.

[ ® Technical and Testing Institute for Construction Prague

Akreditovana zkusebni laboratof, Aulorizovana osoba, Notifikovana osoba, Oznameny subjekt, Subjekt pro lechnické posuzovani,
Cerlifikaéni organ, Inspekéni organ / Accredited Testing Laboralory, Authorised Body, Notified Body, Technical Assessment Body,

Cerlificalion Body, Inspection Body Prosecka 841/76a, 190 00 Praha 9
Z s Central laboratory
Testing department Prague, Prosecka 811/76a, 190 00 Praha 9

tel.: +420 286 019 435, e-mail: praha@tzus.cz, www.tzus.eu

TEST REPORT

issued by Testing Laboratory

No. 010-041175

on calculation of thermal resistance

Ordering Party: POWERCELL-ISOLATION
Address: Z1 UTIQUE, 5060 BIZERTE, Tunisian Republic
Test sample: In-situ formed loose fill cellulose insulation product
POWERBLOW
Order No.: 2010190006
Number of pages of the test report incl. title page: 4 Number of Annexes: 2
p A
Prepared by: ﬁ-’ﬁ/f’f—t&{fﬂ?‘@/

Ing. Klara Bednafova
G specialist

il

Approved by:

Ing. Radka Sedmidubska

head of the testing department
Print No.: @
Number of prints:4

Prague, 15.04.2019

stamp of Lesting laboratory

Declaration: 1) The test results in this report relate only to the tested article and they do not substitute any other documents
2) The Test Report must be copied as a whole only otherwise a written consent of the testing laboratory is needed.

Technical and Test Institute for Construction Prague, Central laboratory

Nemanicka 441, 370 00 Ceské Budsjovice, Czech Republic Phone.: +420 387 023 211 www.tzus.eu

Bank: Komer&ni banka, Praha 1 Account No.: 1501-931/0100 e-mail: pilarova@tzus.cz
Entered in the Commercial Register maintained by Municipal Court in Prague, Section ALX, Insert 711, Comp. ID: 00015679, VAT: CZ00015679




TZUS Prague, Central laboratory
Testing department Praha 010-041175 page 2/5

1. Subject of calculation

Product: In-situ formed loose fill cellulose insulation product POWERBLOW
-declared density range 23 kg/m? and 65 kg/m3
- the product can be applied by blowing or injection
-standard package weight according to manufacturer’s declaration:
13.5 kg
-declared class of settlement in cavities of walls and between rafters
according to Annex B.2 of EN 15101-1: SCO (settiement <1%) for
density range 28 kg/m?® -65 kg/m3
-declared class of settlement in cavities of walls and between rafters
according to Annex B.2 of EN 15101-1 settlement < 6% for density
range 23 kg/m?

Order: 2010190006
Information about the see Test report No. 020-034375 of 06.01.2016, issued by Technical
product: and Test Institute for Construction Prague, Central Laboratory —

Testing Department Ceské Budé&jovice

Note: The report does not include testing of thermal conductivity for density 23 kg/m®.
The manufacturer declares for this density Apzsse) = 0.0430 W/m. K.

2. Standards and procedures

CSN EN 12667 Thermal performance of building materials and products -
Determination of thermal resistance by means of guarded hot plate
and heat flow meter methods - Products of high and medium
thermal resistance
Determination of thermal resistance

Deviations from a standard procedure or the use of non-standardized methods: no

3. Results of the calculation
The calculation was carried out on:  15.04.2019
The calculation was performed by:  Ing. Klara Bednarova

Calculation is based on the data coming from summarization overview table of the determination of
thermal conductivity coefficients of 07.01.2016 (issued by Technical and Test Institute for
Construction Prague, s.p., Central laboratory-Testing department Ceské Budgjovice) and declared
thickness and weight of package submitted by the manufacturer.
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3.1 Calculation of thermal resistance
a)Thermal conductivity coefficient Ap(23:s50) = 0.0430 W/m.K
density 23 kg/m®
Thermal resistance Thickness | Thickness after settlement* | Number of 13,5 kg bags per
[m2K/W] [m] [m] 100 m?
2.00 0.086 0.091 16
2.50 0.103 0.109 19
3.00 0.123 0.130 22
3.50 0.144 0.152 26
4.00 0.164 0.174 30
4,50 0.185 0.196 33
5.00 0.205 0.217 37
5.50 0.226 0.239 411
6.00 0.246 0.261 44
6.50 0.267 0.282 48
7.00 0.287 0.304 52
7.50 0.308 0.326 56
8.00 0.328 0.348 59
8.50 0.349 0.369 63
9.00 0.369 0.391 67
9.50 0.390 0.413 70
10.00 0.410 0.435 74
10.50 0.431 0.456 78
11.00 0.451 0.478 81

Pl

*declared class of settlement in cavities of walls and between rafters according to Annex B.2 of EN 15101-1: 6%
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b)Thermal conductivity coefficient Ap(s;s0) = 0.0430 W/m.K
density 28-30 kg/m*

Thermal resistance Thickness | Thickness after settlement* | Number of 13,5 kg bags per
[m2-K/W] [m] [m] 100 m?
2.00 0.086 0.086 18
2.50 0.108 0.108 22
3.00 0.129 0.129 27
3.50 0.151 0.151 31
4.00 0.172 0.172 36
4.50 0.194 0.194 40
5.00 0.215 0.215 45
5.50 0.237 0.237 49
6.00 0.258 0.258 54
6.50 0.280 0.280 58
7.00 0.301 0.301 62
7.50 0.323 0.323 67
8.00 0.344 0.344 71
8.50 0.366 0.366 76
9.00 0.387 0.387 80
9.50 0.409 0.409 85
10.00 0.430 0.430 89
10.50 0.452 0.452 94
11.00 0.473 0.473 98
Note:

*declared class of settlement in cavities of walls and between rafters according to Annex B.2 of EN 15101-1: SCO
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c)Thermal conductivity coefficient Apj23;s0) = 0.0430 W/m.K
density 60-65 kg/m?®

Thermal resistance Thickness | Thickness after settlement* | Number of 13,5 kg bags per
[m2-K/W}] [m] [m] 100 m?
2.00 0.086 0.086 38
2.50 0.108 0.108 48
3.00 0.129 0.129 57
3.50 0.151 0.151 67
4.00 0.172 0.172 76
4.50 0.194 0.194 86
5.00 0.215 0.215 96
5.50 0.237 0.237 105
6.00 0.258 0.258 115
6.50 0.280 0.280 124
7.00 0.301 0.301 134
7.50 0.323 0.323 143
8.00 0.344 0.344 153
8.50 0.366 0.366 162
9.00 0.387 0.387 172
9.50 0.409 0.409 182
10.00 0.430 0.430 191
10.50 0.452 0.452 201
11.00 0.473 0.473 210
Note:

*declared class of settlement in cavities of walls and between rafters according to Annex B.2 of EN 15101-1: SCO

4. Annexes

1. Test report No. 020-034375 of 06.01.2016, issued by Technical and Test Institute for Construction
Prague, Central Laboratory — Testing Department Ceské Budéjovice

2. Summarization overview table of the determination of thermal conductivity coefficients of
07.01.2016 , issued by Technical and Test Institute for Construction Prague, s.p., Central
laboratory-Testing department Ceské Budé&jovice

END OF THE TEST REPORT
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1 Udaje o vzorku / Sample data

Cislo vzorku: 30 kg/m3: VZ020151771/1 - 10

Evidence Number: 60 kg/m3: V20201517721 - 10

Vzorek: Zkusebni vzorek foukané celulézy vyrabéné in-situ

Sample: POWERBLOW v plastovych rameécich 500 x 500 x 100 mm.

Test sample of in-situ formed loase-fill cellulose product POWERBLOW
in plastic frames 500 x 500 x 100 mm.

Datum vyroby: 8. 10. 2015

Date of preparation: 8. 10. 2015

Objednavka/smiouva: 2020150484

Order/contract:

Datum odbéru/dodant: 8.10. 2015

Date of sampling/ sample

delivery:

Misto odbéru: Prostory TZUS v Ceskych Budgjovicich

Sampling place: Premises of the TZUS in Ceské Budéjovice

Metoda odbéru: Vzorky dodany povéfenou osobou objednavatele.

Sampling method: The samples were delivered by authorised representative of the Ordering
Party.

ZpUsob piipravy vzorku: Dle pokynd objednavatele.

Method of the sample In accordance with instructions of the Ordering Party.

preparation:

Udaje o podminkach pti odbé&ru, ptip. plan a postup odbéru, jméno pracovnika provadsjiciho
odbé&r jsou uvedeny v zapisu o odbé&ru vzorkd, ktery je ulozen ve zkusebné.

Data on sampling conditions, plan and procedure of sampling and name of the person who performed
sampling are stated in the Sampling Minutes that are stored in the Testing Department.

2 Zku$ebni metody / Test methods

CSN EN 12667-1:2001 Tepelné chovani stavebnich materiail a vyrobki — Stanoveni
tepelného odporu metodami chranéné topné desky a méfidia
tepelného toku — Vyrobky o vysokém a stfednim tepelném
odporu.

Thermmal performance of building matenals and products - Determination
of thenmal resistance by means of guarded hot plate and heat flow meter
methods - Products of high and medium thermal resistance

EAD 14-04-0138-12.01 In-situ voiné formované tepelné a/nebo akustické izolace
(13. 11. 2015) z rostlinnych vidken

in-Situ Formed Loose Fill Thermal and/or Acoustic Absorption Insulation
Products Made of Vegetable Fibres

Tato zkusebni metoda neni v rozsahu akreditace.
This test method is not included in the scope of the accreditation.

Odchylky od normového postupu nebo pouZiti nenormovych metod: nebyly uplatnény.
Deviations from a standard procedure or the use of non-standardized methods: were not applied.

. o .
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3  Vysledky zkousek / Test resuits

Zkousky byly provedeny 9.12.2015-11. 12. 2015
dne:

The tests were performed on:

Zkousky vykonal:
The tests were performed by:

Udaje o podminkach pti provadéni zkousky a o pouzitém zkusebnim zafizeni jsou uvedeny
v zaznamech o zkousce. Pouzité piistroje a méfidla jsou ovéfovany a kalibrovany podle
platného planu zkusebny Ceské Budéjovice.

Data on the person who performed the test, test conditions and equipment used are listed in the Test
Minutes. Apparaluses and measuring instruments that used have been verified pursuant to a valid plan of
the Testing Department Ceské Budéjovice.

Frantisek Jachym

3.1 Stanoveni sesedani/ Determination of the settlement

Zkugebnl vzorky byly kondicionovany v souladu s EAD 14-04-0138-12.01 (13. 11. 2015)
po dobu 72 hodin pfi teploté¢ 70 + 2 °C v susicim zafizeni s pfivodem vzduchu z prostfedi o
teploté 23 + 2 °C a 50 + 5% relativni vihkosti.

The test samples were conditioned in compliance with EAD 14-04-0138-12.01 (13. 11. 2015) for 72 hours
at 70 £ 2 °C in an oven with air supply of temperature 23 t 2 °C and relative humidity 50 £ 5%.

Pro zkousku byl pouZit pfistroj s chranénou topnou deskou. Pied umisténim do zku$ebniho
zaflzeni byly vzorky zabaleny do tenké plastové folie, tak aby bylo zamezeno absorpci vihkosti.
Méfeni probéhlo pfi stfedni teploté 10 °C. Po ukon&eni méfenl byl vzorek zvaZen.

A guarded hot plate testing device was used for the test. The samples were wrapped in thin plastic foil, to
prevent them from water absorption, before they were placed into the testing device. Measurement was
taken for 10°C mean test temperature. Weight of the test samples was measured after the end of the test.

Tabulka &. / Table No. 1

Objemova Soucinitel
Deklarovand | oo et tepelné Tepelny | Tloustka
objemova p i izolantu
kondicionovan | vodivosti odpor
Vzorek &. hmotnsot Thickness of
Nominal ého vzorku Thermal iarmal the insulation
Sample No. d:':;;'a Conditioned test | conductivity | resistance product
ty sample density coefficient
[ka/m’] [kg/m’] Wi(m-K)] | [m*KW)] [mm]
VZ020151771M1 42,28 0,03962 2,612985 103,52
VZ020151771/2 41,42 0,03974 2,57605 102,37
VZ020151771/3 41,66 0,03904 2,62355 102,39
VZ020151771/4 40,73 0,03760 2,75505 103,59
VZ020151771/5 30 41,21 0,03790 2,73995 103,84
VZ020151771/6 41,33 0,03789 2,70725 | 102,58
VZ020151771/7 41,48 0,03744 2,70705 101,35
VZ020151771/8 42,04 0,03816 2,70295 103,15
- VZ020151771/9 41,18 0,03781 2,74775 103,89
'VZ020151771/10 42,15 0,03799 2,73335 103,83
argmer 41,55 0,03831 | 269059 | 103,05 [USTAV ;.
g 7.\_\-@_'5 \;\Inlr‘;mf{“'?;x\
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Tabulka &. / Table No. 2
Deklarovana | OUIemove | Soucinitel .| Tioustka
motnost tepelné Tepelny
objemova s p . izolantu
kondicionovan | vodivosti odpor )
Vzorek &. hmotnsot ého vzorku sl Thermal | Thickness of
SampieNo. Atl’om:qal Conditioned test | conductivity | resistance the 'g::é::’o"
ensity sample density coefficient P
[kg/m?] [kg/m’] WimK)] | [m*K/W)] [m]
VZ020151772/1 63,15 0,03811 2,93545 111,86
VZ020151772/2 65,96 0,03860 2,68805 103,76
VZ020151772/3 64,92 0,03829 2,78845 106,77
VZ020151772/4 67,85 0,03821 2,69925 103,14
VZ020151772/5 60 68,27 0,04051 2,47065 100,08
VZ020151772/6 55,81 0,03956 2,54615 100,73
VvZ020151772/7 66,09 0,03879 2,64365 102,55
VZ020151772/8 54,15 0,03893 2,62965 102,37
VZ020151772/9 62,66 0,03815 2,77825 105,98
VZ020151772/10 63,36 0,03793 2,81285 106,70
Gmer 63,22 0,03871 2,69924 104,39
Average value

KONEC PROTOKOLU / END OF THE TEST REPORT
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TECHNICKY A ZKUSEBNIi USTAV STAVEBNi PRAHA, s.p.
TECHNICAL AND TEST INSTITUTE FOR CONSTRUCTION PRAGUE

Ceské Budéjovice Branch

Authorized Body 204, Notified Body 1020, Certification Body 3015
Certification Body 3001, Certification Body 3060, Inspection Body 4003

Accredited Testing Laboratory 1018.3

Your letter, reference/of Qur reference

in Ceské Budé&jovice on 07" January 2015

POWERCELL-ISOLATION.
Z.1 UTIQUE, 5060 BIZERTE,

Tunisian Republic

Issued by/extension Ceské Budéjovice
Ing. Tripes 07" January 2016

Subject: Summarizing overview table of the determination of thermal conductivity coefficient

Based on the results of tests on determination of thermal conductivity coefficient A [W/m.K], as
stated in Test Report No. 020-034375 [1], in accordance with draft EAD 14-04-0138-12.01 [2],
we hereby state the declared values of thermal conductivity coefficients for in-situ formed loose-
fill cellulose insulation product POWERBLOW:

Table No. 1 — Summarizing overview of thermal conductivity coefficients for product POWERBLOW

Hodnoty die draft EAD 14-04-0138-12.01
Values according to draft EAD 14-04-0138-12.01
Veli¢ina Jednotka Vysledek
Characteristic Unit Result
Poznamky
Deklarovana Remarks
objemova hmotnost kg/m? 30 60
Nominal density
3 / 1.05 105 Hodnoty poutity na zékladé prohlaZeni vyrobce o
’ ’ obsahu mineréinich pojiv a bramborového 3krobu /
Values has been used on the basis of manufacturer's
Fnz / 1,06 1,06 |statement about mineral binding agent and potato
starch
Primér z namérenych hodnot
Aso.dr [W/m.K} | 0,0383 | 0,0387 Average of measured values
90% kvantit soutinitele tep. vodivosti pfi 90% Urovni
spolehlivosti
Ao.drsors0 [W/m.K] | 0,0402 | 0,0405 90% fractile with a confidence level of 90 % for the
thermal conductivity
A10(23,50),90/90 [W/m.K] |[0,0422 | 0,0425 |Aiodry.90/90 X Fm1
Ai0(23,80),50/90 [W/m.K] | 0,0447 | 0,0451 | Aso(23,50)90/30 X Fm2
Ao(23,50) [W/m.K] |0,0430 | 0,0430 Deklarované hodnoty (zaokrouhleni na nejblizsi vy35i
' 0,001)
Ao(z3,50) [w/m.K] |0,0450 | 0,0460 Declared values (rounding upwards to the nearest
‘ 0,001)
PHONI hilt 120387 02201 Bank conneetion 1D N 00013679
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On behalf of TZUS Praha, s.p.:

Ing. Jan Tripes
Head of the building thermal technology department

It Test Report No. 020-034375 on determination of thermal conductivity, issued by TZUS
Praha, s.p. Ceské Budéjovice Branch on 06/01/2016.

[2] Draft EAD 14-04-0138-12.01 (dated 13. 11. 2015) - In-Situ Formed Loose Fill Thermal
and/or Acoustic Absorption Insulation Products Made of Vegetable Fibres.



