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1. TENIKOI OPOI / GENERAL CONDITIONS

To moToTToINTIKG QUTO Eival TO ATTOTEAEOUA TNG DOKIUAG TNG NXOMOVWTIKAG IKAvOTNTAg £vOog dopIKoU
atoixeiou. Neplypdgel avaAuTIKA TA OTTOTEAEGUATA TNG DOKIPAG TTOU £YIVE OTO CUYKEKPIPEVO DOKIUIO BopIKoU
gToIXeiou Kal TTPOTBIOPIZEl TNV NXONOVWTIKN TOU IKAVOTNTA PE Eva HOVOTIUO pEYEBOG.

H dokipr TG nxopovwTIkAG IKaveTnTag £yive oTo EpyaaTtiApio ApxITekTovikig TexvoAoyiag Tou TuRpaTog
Apxitektovwy oupewva pe Tig diadikacieg g Y.A. KA/679/22.8.96, ®.E K. 826, teuxog B’, dpBpo 1,
TTAPAYPAPOS 2 KAl UETA ATTO OXETIKES EYKPIOEIS TWY appodiwy opydvwy Tou ApioTtoteAeiou MavemaTnuiou
@cooahovikng.

To atrotéAeapa 1ng BOKIPNS aQopd ATTOKAEIOTIKG TO BOKIUIO TTOU XPNOINOTTOINBNKE KOl TO OTTOI0 TTPOOKOWIOE
0 avaBeTng oTIg eykaTaoTaoelg Tou Epyaotnpiou e dikrj Tou euBovn. MNa va amodidel éva dokipio TIg idieg
TIMEG pE auTeg TTou BidovTal OTo QUAAD QTTOTEAECUGTWY, Ba TTPETTEI va gival OpoIo TOCO atrd drmoyn
KOTOOKEUNG 600 Kkal armd drmoyn e@apuoyng Pe 1o Sokipio mou ¥pnoipotroindnke. Kabe diagopoTroinan,
£0TW Kal PIKPT), JTTOPE] va 0dnyroel ot BIOPOPETIKA ATTOTEAETUATAL.

H SoKIuN TTpayUaTOTTIOINBNKE 08 £pYACTNPIOKEG CUVBNKES, WOTE VA TTPOKUWE! N TTPAYNOTIKI NXOMOVWTIKNA
IKAvOTNTA TOU DOKIMIOU. Z& TTEPITITWAT EQUPHOYNG TOU KATW ATTS UAAEG CUVBNKEG WG TTPOG TIG TTAEUPIKEG
peTadooeig, o Asiktng Hxopgiwaong tou divel To ToTOTTOINTIKG DOKIPAG UTTOPEI va pEIWBEI, 18iaiTepa av Ta
TTAEUPIKA Xwpiopara €xouv ion f MIKRGTEPN NXOMOVWTIKA IKAvVATNTA.

To Epyactipio diatnpei 10 dIKaiwpa va XProIYOTIOIE TA ATTOTEAECHATA TWY DOKIPUWY OF ETTICTNHOVIKES
OnuooIelgElg, ETMATNMOVIKEG AVAKOIVWOEIG, EPEUVNTIKEG epyacdieg, kaBuwg kal kABe eidoug avaloyeg
epyaaieg kaBapd emMOTNUOVIKOU 1] EPEUVATIKOU XAPAKTIPA, XWPIS va avagEépel To dvopa Tou AvaBérn 1| Tov
TUTTO TOU TTPOIGVTOC.

This test report is the result of a laboratory test of the sound insulation properties of a building element. The
results obtained from measurements on the specific building element are presented in detail, and a single
figure rating for its sound insulation properties is calculated.

This sound insulation test was performed by the Architectural Technology Laboratory of the School of
Architecture, in accordance with the procedures of the Y.A. KA/679/22.8.96, F.E.K. 826, part B’, article 1,
paragraph 2 and after the appropriate approvals by the administrative authorities of the Aristotle University
of Thessaloniki.

The test result reflects exclusively on the properties of the specific test specimen which was provided by
the Client to the Laboratory facility on his own responsibility. The tests have taken place under laboratory
conditions, so as to obtain the actual sound insulation properties of the test specimen. Under different
mounting conditions involving flanking sound transmission, the Sound Reduction Index might be reduced,
especially if the flanking partitions have equal or inferior sound insulation properties.

The Laboratory maintains the right to use the test results in scientific publications, scientific papers, research
reports, and any other kind of studies of purely research or scientific nature, without revealing the name of
the Client or the type of the product.

2. AIAAIKAZIEZ / PROCEDURES
2.1 E@appoldéueva Mpodtutra / Applied Standards

ISO 10140-2:2021, Acoustics — Laboratory measurement of sound insulation of building elements -
Part 2: Measurement of airborne sound insulation

ISO 10140-1:2021, Acoustics — Laboratory measurement of sound insulation of building elements -
Part 1: Application rules for specific products

ISO 10140-4:2021, Acoustics — Laboratory measurement of sound insulation of building elements -
Part 4: Measurement procedures and requirements

EpyaaTipio ApxITekTovIKig Texvohoyiag - TuRpa ApXITekTovioy Mnxavikwy - MoAuTeXvIKA ZxoAn A.N.©
Laboratory of Architectural Technology - School of Architecture - Faculty of Technology A.U.T
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2.2

ISO 10140-5:2021, Acoustics — Laboratory measurement of sound insulation of building elements -
Part 5: Requirements for test facilities and equipment

EN ISO 717-1:2020 Acoustics - Rating of sound insulation in buildings and of building elements -
Part 1: Airborne sound insulation

EA - 2/17. M 2020
EA Document on assessment for notification purposes

Kavoviopog (EE) apiB. 305/2011 1ou Eupwiraikou KoivoouAiou kai Tou ZupBouAiou yia Tnp BEaTTion
EVOPUOVIOHEVWY OPWV EUTTOPIAG TTPOIOVTWY TOU TOMEX TwY DOUIKWY KATACKEUWY

DIN EN 14351-1:2016

Windows and doors —Product standard, performance characteristics —
Part 1: Windows and external pedestrian doorsets;

English version EN 143511:2006+A2:2016,

English franslation of DIN EN 14351-1:2016-12

DIN EN 1279-5:2018

Glass in building —Insulating glass units —

Part 5: Product standard; English version EN 12795:2018,
English translation of DIN EN 1279-5:2018-10

DIN EN 13241-1:2016

Industrial, commercial, garage doors and gates — Product standard, performance characteristics;
English version EN 13241:2003+A2:2016,

English translation of DIN EN 13241:2016-12

DIN EN 13830:2015

Curtain walling — Product standard;

English version EN 13830:2015,

English translation of DIN EN 13830:2015-07

Aladikaoia Aokiung/ Test Procedure

To Bokiyio e@apuoéotnke otoug BaAduoug dokipwy ammd tov Avabetn. H dokiury uAotroiénke
oUppwva de Tig diadikacieg mou kaBopifovral oto TpotuTmo ISO 10140-2:2021, Acoustics —
Laboratory measurement of sound insulation of building elements - Part 2: Measurement of airborne
sound insulation

Ma Tov mpoodiopicuod Tou Aciktn Hxopeiwaong R xpnoipgotromenke n axéon:
R = L1- Lz2+10log (S/A) ge dB &tToU:

L1: n péon o1@8un nxnTIKAG Tieong oTo BAAauo ekrouTTrg ot dB

L2: n gEon o1aBun nxnTIkNG TTieong oTo B8aAapo Afyng og dB

S: n emigaveia Tou dokipiou og m?

A: n nxoatroppo@nan Tou Bahduou AfYng TTou TTPOKUTITEI OTTO T OXEON:
A=0.163 (V/ T) ge m? otou:

V: 0 6ykog Tou BaAduou Afyng og m®

T: o xpbdvog aviixnaong tou BaAdyou AfYng ot s

Xpdvog avtAxnang: lMNa tov Tpoadiopiopd Tou XpOvou avTrixnong TTPayuaToTroinenkay HETPAOEIS OF
6 DIQQOPETIKEG BETEIG HIKPOPUIVOU.

B06pupog BabBoug: Aev amaitrBnke diopBwaon yia To 86puBo BaBoug

EpyaoTripio ApXITEKTOVIKIAS TexvoAoyiag - TuApa ApxITeEKTOVWY Mnxavikwv - MoAuTexvik IXoAq A.M.©
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Ta amroteAéopara NG DOKIUAG OTIG CWvES auxvoTATWY atd 100 pexpl 3150 Hz (OE TPITOOKTARES)
XpnoiJotroménkay yia Tov TTpoadiopiopd Tou ZtaBuigpévou Aciktn Hxopeiwong tou dokipiou
oUMQwva We To TTpoTuTre EN ISO 717-1:2020.

The test specimen was mounted in the test room by the Client. The test took place under laboratory
conditions, according to 1ISO 10140-2:2021, Acoustics — Laboratory measurement of sound insulation

of building elements - Part 2: Measurement of airborne sound insulation

In order to calculate the Sound Reduction Index R, the following equation was used:
R = L4~ L2+10log (S/A) in dB where:

L+ the average sound pressure level in the source room in dB

L2: the average sound pressure level in the receiving room in dB
S : the area of the test specimen in m?
A : the equivalent sound absorption area in the receiving room given by the equation:

A=0.163 (V/ T)in m? where:

V: the volume of the receiving room in m?
T: the reverberation time of the receiving room in s

Reverberation time: The reverberation time was measured in 6 microphone positions.

Background noise: No background noise correction was required.

The test results in the frequency bands from 100 to 3150 Hz (in third octaves) were used to calculate
the Weighted Sound Reduction Index of the test specimen according to EN ISO 717-1:2020.

2.3 XpnoigotroloUpevog e€omAiIopog / Equipment used

Yuokeun / Apparatus Tomog / Type | KataokevaoTiig / Manufacturer | Kwbikog / Code
Noise level analyser Nor 840-2 Norsonic EQ-C013
Microphone preamplifiers Nor 1201 Norsonic X001, X002
Microphones Nor 1225 Norsonic X-C015, X-C016
Dodecahedron loudspeaker Lab-1217 Roister EQO019

Amplifier POA-4400A Denon Z1

EpyaoTipio ApXITEKTOVIKAS Texvohoyiag - TURHa ApxITekTovv Mnxavikiy - MoAuTtexvikr] ZxoAn A.N.©
Laboratory of Architectural Technology - School of Architecture - Faculty of Technology A.U.T
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2.4  OdAauor Aokipywy / Test Rooms

O1 BaAapol doKIYWY Eival KATAOKEUGTUEVOI
oUpPWYa UE TIG OTTAITHOEIG TOU TTPOTUTTOU
ISO 10140-5:2021* / The test rooms meet g
the requirements of the ISO 10140-5:2021* ‘
standard.

| w

* I1ISO 10140-5:2021, Acoustics — Laboratory

- 'S=13.08 m2
measurement of sound insulation of building : H=3.85 m
elements - Part 5. Requirements for test facilities Vi =ﬁ0,37m3

and equipment.

ABePaidtnta / Uncertainty

HOT BOX

\ b :
Vo/Vim 112511

1.Zuvbuaopévn TuTIKn aBepaidtnTa /
Combined standard uncertainty
| R [ 0,1262 .

2.Aieupupévn aBepaiotnra /
Expanded uncertainty

[ Rw [ 0,10 i

4s
‘Oykog @aidauou ekmTouTTig/ . R
Source Room Volume: 56 m? : 2 Iy
Oykog @aAduou Arjyng/ :

Receiving Room Volume: 51 m? &
' HZ3.60 m

‘Hyog Ookiufg/Test noise: Pol 86pupog :\/3=$049 s

/Pink noise

@iAtpa/Filters: TpiTookTaRikd / third octave

EpyacoTipio Apxitektovikig TexvoAoyiog - TUAMa ApXITEKTOVWY Mnxavikuwy - MoAutexvikr Zxohn A.N.Q
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3. AOKIMIO /TEST SPECIMEN
3.1 Tlepiypaen / Description

Mpoiov/Product: MaveA eTpopapBaka oporic / Mineral wool roof covering panel
Karaokeuaotrg/Manufacturer: MeTaMepTropiki @. Makpnig A.E. / Metallemporiki Th. Makris S.A.
AvaBéTng/Client: MetaAheptropikiy ©. Makpng A.E. / Metallemporiki Th. Makris S.A.
Aie0Buvon/Address: 6o xAp Aapioag — Zukoupiou, 41500, Adpioa, A 2410 575207,

e-mail makris@metallemporiki.gr / 6th km Larissa-Sikurio, 41500,
Larissa, tel 2410 575207, e-mail: makris@metallemporiki.gr
Eykardoraon/ Installation: MetaAhepTropikr) ©. Makprig A.E. / Metallemporiki Th. Makris S.A.
Ovopagcia Tpoidvrog/Product name: Aiatpnto lMaveA MetpoBduBaka Opoprg 120mm / Mineral wool
Perforated roof covering panel 120mm
Huepopnvia Trapaywyfg/Production date: 09/12/2023
Alaotdoeig dokipiou/ Sample dimensions: 1000x2000 mm

3.2 Karaokeur / Construction
Mdveh meTpoBdupfaka emKAAuwng TotroBeTnUévo oUPQWva pe To TrpdTUTTo ISO 10140-2:2021, Acoustics —
Laboratory measurement of sound insulation of building elements - Part 2: Measurement of airborne sound
insulation.
To deiypa dokipng atmoTteAgital amd éva didrpnTo TraveA TETpoBauBoka opo@rig pE ovopaoTikd Taxog 120mm
(uRkog 2000mm, weéhipo TTAdToS 1000mm). MNpdkeITal yIa Eva EPYOTTATIAKO QUTOPEPOUEVO DEPHONOVWTIKG TTAVEA
ME HeTaAAIKA @UAAa xaAuPBa kal oTig dUo oweig (To éva diatpnTo kal 1o dAAo  pe Silapdppwaon Tpameloeidolg
BlaTOpAC) Kal TTuphva TeTpoBauBaka TukvoTtnTag 100 kg/m?3, To otroio Tpoopiletal yia  KGAuwn  opogv. O
iveg Twv  Awpidwv TTeTpoRauBaka eival TTPOTAVOATOAIGHEVES HE TETOIO TPOTTO WOTE TO TTAVEA VO EXEI TN WEYIOTN
HNXavik avtoxr] Kai xapnAn mapapépgwaon ot cuptieon. O mpooavatoAIOpog Twy vy Tou TTETpofauBaka
eival atrd xaAuBOOQUAAD ot XaAUBBOQUAAD.
O1 Awpideg meTpofaupaka guvdéovTal Ye Ta dUo XaAuBdoguAia pe kOMAa. H ouvoAiki TToooTnTa KOAAGG TTOU
xpnolpotroisital gival 340 gr avd Tpéxov pETPo (170 gr/m ot kdBe xuAuBdo@uUALD). MeTagU Tou TTeTpoBdupaka Kal
Tou diGTpnTou XaAuRddgpuAou TTapepBAAAeTal Eva pn TTAEYUEVO Upaopa atrd iveg yudAIoU TTOU XpNOIPOTTOIEITal WS
aTpWHa UTTOaTAPIENS Tou diaTpnTou XaAuRdogpuiou.
EEwTepikd XxaAuRd6@uUALD: MpoBaupévog (TroAuoupeBaviki Bagn) yaARaviguévog xaAuBag 0, 7mm Traxog
EcwTtepikd xaAuRddpuldo: Mpopappévog (TroAuoupeBavikr Bagr)) yaABaviopévog xaAuBag 0,7mm mdxog didtpnro

Mineral wool roof covering panel installed according to ISO 10140-2:2021, Acoustics — Laboratory measurement
of sound insulation of building elements - Part 2: Measurement of airborne sound insulation.

The test specimen is consisted of a mineral wool perforated roof covering panel with 120mm nominal thickness
(length 2000mm, cover width 1000mm). It is a factory made, self-supporting, double skin metal faced (one face
perforated and the other trapezoidal profiled) insulating sandwich panel with mineral wool insulating core of 100
kg/m? density, which is intended for roof cladding. The fibers of the mineral wool lamellas are oriented in such way
that the panel has the maximum mechanical strength and low compression deformation. The orientation of the
fibers is from steel to steel.

The lamellas are joined with the two pieces of steel sheet by glue. The quantity that is used in total is 340 gr of glue
per length meter (170 gr/m per sheet metal). Between the mineral wool and the perforated sheet there is a glass
fiber nonwoven cloth used as a backing layer of the perforated sheet.

External steel sheet: Polyurethane pre-coated galvanized steel - 0,7mm thickness

Internal steel sheet: Polyurethane pre-coated galvanized steel - 0,7mm thickness perforated.

EpyaoThpio ApXITEKTOVIKAS TEXvoAoyiag - Tunua ApxitekTovwy Mnyavikwy - MoAutexvikr) ZXoAn A.N.0
Laboratory of Architectural Technolegy - School of Architecture - Faculty of Technology A.U.T
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3.3 Armeikovion / Drawing
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*Ta ox£dia EToINACTNKAY aTTo Tov AvaBétn / The drawings have been prepared by the Client.

EpyaoTipio ApXiTekToviking TexvoAoyiag - THAPA ApXITEKTOVWY MNXavIKwy - MOAUTEXVIKF ZX0AM ANGe
Laboratory of Architectural Technology - School of Architecture - Faculty of Technology A.U.T
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4. ATIOTEAEZMATA AOKIMHZ / TEST RESULTS

O1 nipég Tou Aciktn Hyopeiwong Aepogeptou Hyou Tou dokipiou didovtal 610 ETTICUVATTTOUEVO DIdypauua
otn oeAiba 9 oe cuvapTtnon e v cuxvotnTa. / The values of the Airborne Sound Reduction Index of the
test specimen are given in the annexed data sheet in page 9 as a function of frequency.

O mopakdatw ZraBuiopévog Aeiktng Hyopeiwong yia eaoua guxvotAtwy omd 100Hz wg 3150Hz ivai
arroteAegpa aflohoynong olpgwva pe 1o poTutro EN ISO 717-1:2020 / The following Weighted Sound
Reduction Index for the frequency range from 100Hz to 3150Hz is the result of evaluation according to EN
ISO 717-1:2020.

AlamoTtwBeioa Tipr / Determined value
21afuiouevog Aciktng Hyxopeiwaong / Weighted Sound Reduction Index:
Rw (C;Ct) = 38 (-1;-4) dB

@cooalovikn/Thessaloniki, 19.12.2023

AlomiaTeupévog @opegl dmo To E.ZY.A. e Ap. MioT. 704 a¢ dokipeg/ Accredited Body (E.SY.D. No 704) for Laboratory Testing

Koivotroinpévog Popéag / Notified Body NB 2326

KwvaTtavtivog lwavvidng / Konstantinos loannidis

£1adng / Vasilios Vasiliadis
Ap ApxitékTwy Mnyavikag/Architect Engineer, PhD Ap MnxavoAdyog Mnxavikog/Mechanical, PhD Engineer

AiguBuvtrig Tou Epyaoinpiou / Laboratory Director YmelBuvog MeTpriocwv/Measurement Engineer

EpyaoTtipio ApXITEKTOVIKAG Texvohoyiag - TuRua Apxitektovwy Mnxavikay - MoAutexvikn ZxoAq A.MN.©
Laboratory of Architectural Technology - School of Architecture - Faculty of Technology A.U.T
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AEiKII’]g HXOHEi(UOT]Q oUpQwva e Tofaccording to
Sound Reduction Index ISO 10140-2:2021

Kataokevaotig/Manufacturer: MetaAAeptropikr] ©. Makpric ALE. / Ovopagia  mpoidvrog/Product name: Aidtpnto Mdveh Merpopdpfaka
Metallemporiki Th. Makris S.A.. Opogric 120mm / Mineral wool Perforated roof covering panel 120mm.
AvaBémng/Client: MetaAhepmopikr) @. Makprig A.E. / Metallemporiki @dhapor dokipwv/Test rooms: FW

Th. Makris S.A. Huepopnvia mapaywyni¢ / Production date : 09/12/2023

Eykardotaaon/ Installation: Saint-Gobain EAAGg ABEE / Saint- Huepopnvia dokiufg/Testing date: 13/12/2023

Gobain Hellas S.A. AixoTdoelg Sokipiou / Sample dimensions : 1000x2000mm

Mepiypagn Tou dokipiou & Tng didtagng TomoBénong / Sample & mounting description:

MNaveA MetpoBduBoka eTKAAUYNG TOTTOBETNEVO CUPPWYA PE TO TTPOTUTTO ISO 10140-2:2021. AmoTeAeital améd éva SIGTPNTO TTAVEA
meTpORApPBaka opoRris pe ovopaoTikG TTaxog 120mm (pAkog 2000mm, weéhio TTAGTog 1000mm). Mpdkertar yia éva EpyooTaoIOKG
QUTOPEPGUEVO BEPUOUOVWTIKO TTAVEA pE PETAAMKG QUAAG xaAuBa kol oTig BUo Oyelg {To £va DIGTPNTO Kl TO GAAO UE Blapdp@uwon
Tpamefoeidoug diatopns) kal Tupfva TeTpoauBaka  TukvetnTag 100 kg/m®, To oToio Tpoopiletal yia kGAuwn opoguwv. Tdxog
eEwTepIKOU XaAuBdo@uAou: 0,7mm, Mdaxog eowTepikol xaAuBdopuAou:0,7mm diatpnTo.

Mineral wool roof covering panel installed according to ISO 10140-2:2021. The test specimen is consisted of a mineral wool perforated
roof covering panel with 120mm nominal thickness (length 2000mm, cover width 1000mm). It is a factory made, self-supporting, double
skin metal faced (one face perforated and the other trapezoidal profiled) insulating sandwich panel with mineral wool insulating core of
100 kg/m?® density, which is intended for roof cladding. External steel sheet thickness: 0,7mm, Internal steel sheet thickness: 0.7mm
perforated.

S dokipiou/S test specimen: 2,00m?
Empaveiaxr pada/Mass per unit: kg/m?
@epuokpacia/Temperature: 18 C° T 70 T | I I
ZXETIKA u\,'paciGJR‘elalive humidity: 50 % w— KOO, L R TSRS
Zrmim‘! Tieon/Static Fressure 101 kPa B o np(L;TUTTQ Eﬂp?ﬂ)\?]%hiﬂed weighting curve
V QaAdpou EkmouTmig/V Source Room: 56 m? 14
V QaAdpou Afjyng/V Receiving Room: 51 m? %
f(Hz) R(dB) Rinax(dB) g = !
50 20,8 31,4 3 ;
63 28,8 39,6 k]
80 21,3 50,2 §,
100 27,6 48,7
125 256 56,8 50
160 29,3 49,7
200 30,4 55,0

250 32,5 50,8 /—\
315 33,5 54,6 ~d

400 35,2 59,9 4 \

500 34,2 63,4 4
630 33,2 67.3 sl / k.
800 30,6 72,5
1000 36,4 75,9
1250 42,6 77,6

1600 43,6 78,6 W
2000 458 78,8 e /
2500 458 73,8

3150 431 69,0 \

4000 42,2 66,6
5000 38,6 61,4

20

AigmoTtwBeioa Tipn / Determined value

2rafpiopévog  Agiktng  Hyopeiwong
CUPPWVO PE TA OTTOTEAEGUATO  HETPHOEWY OF 10
Bahdpoug DOKIPWY TE TPITOOKTARES

Weighted Sound Reduction Index Frequency, f, Hz—
according to measurement results in test rooms in

third octaves Csomse  =-1 dB Csos000 =-1 dB Cioo.s000 =-1dB

R (CCt) = 38 ( 1- 4) dB Cusoaso =-5 dB Cirs05000= -5 dB Cir100-5000 = -4 dB
W ] r - =0y

63 125 250 500 1000 2000 Hz 4000

Epyaotpio ApxiTekTovikig Texvoholiiag / Laboratory of Architectural Technelogy

ApiBudc/Number: A 1 1 17 2023 Kovotroinpévog ®opéag / Notified Body NB 2326
AiguBuvtrig: KwvoTavtivog lwaopyi irector: Konstantinos loannidis
Huepopnvia/Date: 19.12.2023

5 ‘\
Y1roypogry/Signature:




