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1. TENIKOI OPOI / GENERAL CONDITIONS

To moToTrOINTIKG AUTO Eival TO ATTOTEAECHA TNG DOKIUAG TNG NXOMOVWTIKAG IKAvOTNTAG EVOG DOMIKOU
oToixeiou. Mepiypd@el AVOAUTIKG TO QTTOTEAEOMOTA TNG DOKIUAG TTOU EYIVE OTO OUYKEKPIYEVO OOKIpIO
BopIKoU OTOIXEIOU Kal TTPOaBIOPIZE! TNV NYXOMOVWTIKN TOU IKQVOTNTA PE £Va HOVOTINO HEYEBOG.

H BoKIUA TNG NXOMOVWTIKAG IkaveTnTag £yive oTo EpyaoTripio ApxiTekTovikng TexvoAoyiag tou Tpruartog
APXITEKTOVWY OUPQwva Pe Tig diadikaoieg g Y.A. KA/679/22.8.96, ®.E.K. 826, teuxog B', apbpo 1,
TTAPAYPAPOG 2 KAl UETG OTTO OXETIKEG EYKPIOEIG TWV apuodiwv opydvwy Tou ApioToteAeiou MavetriaTnuiou
©ecoahovikng.

To amoréAeopa NG JOKIYAS a@opd QTTOKALIOTIKA TO BOKIMIO TTOU XPNOIMOTTOINONKE Kal TO OTToio
TTPOCKOUICE 0 avaBETnG OTIC EYKATAOTACEIS Tou EpyaoTnpiou pe Bikf Tou euBovn. lMNa va arrodidel £va
BoKipIo TIG iBIEg TIPES e auTég TTou didovTal oTo QUAAC amToTeAEOpATWY, Ba TIPETTEl va gival GpoI0 TOGOO
Qo A@ToYn KATAOKEUAG OCO Kai atmméd dmoyn e@appoyfig pe 1o Bokipio Trou Xpnoigotroienke. Kabe
BlagpopoTToinan, £0TW Kal MIKPK, UTTOPEl va 00Ny OEl Ot SIaQOPETIKA ATTOTEAETUATA.

H Bokiur| TTpayHaToTroIBnKe O EPYAOTNPIOKEG CUVBRKEG, WOTE VO TTPOKUWEL N TTPAYUATIKA NXOMOVWTIKI
IKOVOTNTA TOU BOKIPIOU. Z€ TTEPITITWOT EQAPHOYNG TOU KATW aTTd AAAEG OUVOINKEG WG TTPOG TIG TTAEUPIKES
peTadooelg, o Agiktng Hyopeiwang tou divel To TIOTOTTOINTIKG BOKIMAG UTTOPEI va peiwbEi, 1diaitepa av Ta
TTAEUPIKG Xwpiopata £xouv ion i HIKPOTEPN NXOMOVWTIKI IKAVOTNTA.

To Epyaotripio diatnpei 10 dIKAiWMA VO XPNOILOTIOIEI TA QTTOTEAECUATA TWV DOKIHWY OF ETTIOTNUOVIKES
ONUOCIEUOEIG, ETMOTNUOVIKEG OVOKOIVWOEIG, EPEUVNTIKEG EPYAOiEg, kaBWG Kal kABe &idoug avaAoyeg
£pYOCiec KaBapd £MOTNHOVIKOU 1} £PEUVNTIKOU XAPAKTHPA, XWwpPIg va avagEépel To Ovoua Tou AvaBetn r
TOV TUTTO TOU TTPOIGVTOG.

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. AIAAIKAZIEYZ / PROCEDURES

To Epyaotipio ApxITektovikng Texvohoyiog wg dlamoTevpévog opyaviouog katd EAOT EN ISO
17025:2017 ka1 kKOIVOTTOINUEVOS QOpEAg BAoel Tou kKavoviopou (EE) api®. 305/2011 £xel diotrioTeuorn Kal
MeTpdel Bdoel Twv akdAoubwy Egapuoopévwy MNpotutmwy MeTprioewy AoKiuwy:

The Architectural Technology Laboratory as an accredited organization according to ELOT EN 1SO
17025:2017 and as a notified body based on the EU Regulation no. 305/2011 is certified and measures
according to the following Applied Accredited Standards for laboratory measurements (of air noise):

ISO 10140-2:2021, Acoustics — Laboratory measurement of sound insulation of building elements -
Part 2: Measurement of airborne sound insulation
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EN ISO 717-1:2020 Acoustics - Rating of sound insulation in buildings and of building elements -
Part 1: Airborne sound insulation.

To EpyaoTtfipio ApXITEKTOVIKIG TEXVOAOYIOG GUMHOPPUIVETAI UE Ta AKGAOUBA UTTOOTNPIKTIKA TTROTUTTA!
The Architectural Technology Laboratory complies with the following supportive standards:

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

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

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

To EpyaoTtipio Apxitektovikiig Texvohoyiag Oev o@eikel kai dev Siaberel diarrioteuon yia 1a TPOTUTTA
TTPOIGVTWY WOTOCO Ol WETPROEIG TOU Cuppop@wvovTal pe Tov utr.ap®. 305/2011 (EE) Eupwraiko
kavoviou6 Tou Eupwtraikou Koivofouhiou kai Tou ZupBouAiou Tng Eupwrng yia 1t Bgommion
EVAPUOVIOUEVWY OPWY EUTTOPIOG TTPOIOVTWY TOU TopEa Twv SOMIKWY KATAOKEUWY KAl EvappovitovTal pe
Ta ak6AouBa TTpdTUTIA!

The Architectural Technology Laboratory does not owe and does not have certification for product
standards, however its measurements comply with the EU Regulation no. 305/2011 of the European
Parliament and the European Council for the enactment of harmonized trade terms of construction sector
products and are aligned with the following standards:

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 translation 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

EN 13830:2015+A1:2020+AC:2022
Curtain walling — Product standard.

2.2 Aiadikacia Aokiung/ Test Procedure

To dokiulo eapudoTnKe oToug BoAdpoug dokipwyv amd Tov Avabérn. H dokiufp uAotroinénke
oUpewva pe TIg dladikagieg TTou KaBopifovral oto TrpoTutro 1ISO 10140-2:2021, Acoustics —
Laboratory measurement of sound insulation of building elements - Part 2: Measurement of
airborne sound insulation

MNa tov Tpoodiopioud Tou Agiktn Hyopeiwong R xpnoigotroindnke n oxéon:

R = L1- L2+10log (S/A) oe dB otTOU:

L1: n péon otaBun nynTikfg tieancg oto BdAapo kot os dB
L2: n peon o1dBun nxnTikAg TTieong ato 8dhapo Afjyng oe dB
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S: n emdveia Tou dokipiou o€ m?
A n nxoaroppdenon Tou BaAdpuou AYnG TTouU TTPOKUTITE ATTd T OXEON:

A=0.163 (VI T) ge m? omou:

V: 0 6ykog Tou BaAduou Afyng oe m?
T: o Xpdvog avtAxXnong Tou Baidpou Afqyng ot s

Xpovog avTrixnong: Ma tov Tpoadiopiopd Tou XpOvou avifxnong TpayuaroTroinénkay JETpRoElg
o¢ B DIaQOPETIKEG BETEIG PIKPOPUIVOU.

®6bpuBog Baboug: Aev amaitiBnke didpBwor yia To 86puRo Baboug

Ta amoteAéopara TG SoKIUAg oTig Jwveg cuxvothTwy améd 100 péxpl 3150 Hz (oe TpITOOKTARES)
XpPnoigoTroIfenkav yia Tov Tpoadlopiopd tou Xrabupiopévou Acgiktn Hxopgiwong tou dokiyiou
olpewva We 1o TpdTutro 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 = Li- L2+10log (S/A) in dB where:

L1: 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)inm? 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 XpnoiyotroloUpevog e€orAiopogs / Equipment used

Tuokeur] / Apparatus Timog / Type | KataokegvaoTtig / Manufacturer | Kwdikég / Code
Hxopetpo NL-53EX+RT RION EQ-C 042
Hyxopetpo NL-53EX+RT RION EQ-C 043
®opnTtdg UTTOAOYITTHG Vostro 3530 BELL EQ 041
Calibrator 105 Pulsar X-C 044
Dodecahedron loudspeaker Lab-1217 Roister EQ 019
Amplifier POA-4400A Denon 21
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2.4  O©dAhayol Aokipwy / Test Rooms

O1 BaAapol DOKIMWY EiVal KATATKEUAOUEVOI AR
oUpQWVa WE TIG OTTQITACEIS TOU TTPOTUTTOU ST u

1.00

ISO 10140-5:2021* / The test rooms meet
the requirements of the ISO 10140-5:2021* =1 =
standard. e ._‘.

|
I |
| I
| |
| |
’; - i
* ISO 10140-5:2021, Acoustics — Laboratory . I

measurement of sound insulation of building j ‘ 5_;;,5
elements - Part 5. Requirements for test I

facilities and equipment. .

'S=13.08 m2
"'H=3.85m

ABeBaiétnTa / Uncertainty

HOT BOX
VofVa=1.12>1.1

Zuvduaopévn TuTTiKr aBeBaidtnTa /
Combined standard uncertainty

Rw | 1,31 puir]

1S=16.12m?
I H=3.45m
V,=55.63 m?3

lass |

Oykog Gahapou eKTTOUTTHS/
Source Room Volume: 56 m?®

Oykog ©aAduou Ayng/
Receiving Room Volume: 51 m?®

Vz/V3=1.101>1 |

‘Hyog dokiurig/Test noise: Pol 86puPog
/Pink noise

®irtpalFilters: TpiTookTafika / third octave
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AOKIMIO / TEST SPECIMEN
3.1 TMepiypaor / Description

Mpoiév/Product: MdveA meTpoBduBaka opoerig 150mm, Aidrpnro / Mineral wool
roof covering panel 150mm, Perforated-flat

Karaokevaotrig/Manufacturer: Makprig A.E. / Makris S.A.

AvaBitng/Client: Makpric A.E. / Makris S.A.

Alg0Buvon/Address: 60 xAu Adpioag — Zukoupiou, 41500, Adpioa, TA 2410

575207, e-mail sales@makrispanels.com, 6th km Larissa-
Sykourio, 41500, Larissa, tel 2410 575207, e-mail:
sales@makrispanels.com

EykartdoTtacn/ Installation: Makprig A.E. / Makris S.A.

Ovopagia mpoidvrog/Product name: MdaveA TreTpoBduBaka opoeng 150mm, AidrpnTo / Mineral wool
roof covering panel 150mm, Perforated-flat

Huepounvia rapaywyrg/Production date:  17/12/2025

Alaotdoeig dokipiou/ Sample dimensions: 1000 x 2000 mm

3.2 Kartaokeur) / Construction

MaveA TeTpoBduBaka emikdAuyng, tomoBemnpévo gUp@wva pe 1o Tpdtumo ISO 10140-2:2021, Acoustics —
Laboratory measurement of sound insulation of building elements - Part 2: Measurement of airborne sound
insulation.

To deiypa Sokipng amoTeAeital amrd éva didTpnTo Tdaveh TreTpoBdpBaka opo@ig e ovVOpAoTIKG TTaxog 150mm (urkog
2000mm, weéAige TAGTog 1000mm). MpoKeTal yid éva £PYOOTACIOKO QUTOPEPOUEVO BEPUOUOVWTIKG TIAveA U
peTaAAikG @UAG xdAuBa Kol oTig dUo Owelig (To éva pe Slaudpewaon Tpamelosidols diatopns) Kal Tuprva
meTpoPduBoka  TukvatnTag 100 kg/m®, To omoio TpoopileTal  yia kGhuyn  opowv. O1 iveg Twv Awpidwv
TETPOPAUBOKA Eival TTPOCAVATOAMGUEVEG UE TETOIO TPOTTO WOTE TO TIGVEA Vo £XEI TN WEYIOTN  PNXQAVIKI] QVTOXI| KOl
XaunAr Tapapdpewaon otn oupTrieon. O TPoouvaTtoAIGHOS TWY VWV Tou TeTpoBdpBaka gival atmd xaAuBdopuiio
ae XaAuBdoguAAo.

O1 Awpideg TeTpoRdupaka cuvdéovial e Ta dUo ¥aAuBdoguALa pe KOAAD. H ouvoAikr Trocotnra koAAag Ttrou
ypnoipotrositan givan 340 gr avd tpéxov pétpo (170 gr/m ot kdBe xaAuBdOQUAAD). MeTagu Tou TreTpoduBaka Kai Tou
Siatpnrou XaAuBdd@uAlou TrapePBAAAETal éva PN TTAEypEvo UQacpa amrd iveg yudAlod TTou XPNOIUOTTOIETal We
OTPpWHA UTTooTAPIENG Tou didTpnTou XaAuBBO@UALOU.

EEwrepikd xaAuBdoguAAo: MpoBappévogs kal yaABaviagpuévog xdAuBag 0,70mm axog

EowTepikd xahuBdo@uAho: MpoBappévog kal yaABaviouévog xahuBag 0,70mm madyog, didrpnro.

Mineral wool roof covering panel, installed according to 1ISO 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 150mm 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: pre-coated galvanized steel - 0,70mm thickness

Internal steel sheet: pre-coated galvanized steel - 0,70mm thickness, perforated.
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3.3 Atmeikovion / Drawing
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*Ta oxédia eToipdatnkav amd Tov AvaBém / The drawings have been prepared by the Client.
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4. AMIOTEAEZMATA AOKIMHZ / TEST RESULTS

O1 Tiuég Tou Agiktn Hyougiwong AepdpepTou Hyou Tou Sokipiou didovTal OTo ETTIGUVATITOEVO DIAYPApHa
ot oeAida 9 og ouvapTnon We Ty ouxvotnta. / 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 mapokdTw Zraduiouévog Aeiktng Hyopgiwong yia gdopa ouxvotAtwy améd 100Hz wg 3150Hz eivai
amotéAeopa afioAoynong ouugwva We 1o TTpdtutro 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 I1SO 717-1:2020.

AlamoTtwBeioa Tipr / Determined value
TroBuiopévog Agiktng Hyopeiwang / Weighted Sound Reduction Index:
Rw (C;Cu) = 38 (-2;-4) dB

©eooalovikn/Thessaloniki, 11.05.2026

AlammioTeupévoc Qopéac amd 1o E.ZY.A. pe Ap. Miot. 704 o dokipég/ Accredited Body (E.SY.D. No 704) for Laboratory Testing

Kovomroinuévag Popéag / Notified Body NB 2326

KwvaTtavTivog lwavigldng / Konstantinos loannidis
Ap Apxitéktwv Mnxavikeg/Architect Engineer, PhD Ap MnyavoNoyog Mnyxavikég/Mechanical, PhD Engineer

AiguBuvtiig Tou EpyacTipiou / Laboratory Director YmeuBuvog MeTpricewv/Measurement Engineer
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A€ikTNG Hyouegiwong oUpPWVa e To/according to
Sound Reduction Index ISO 10140-2:2021

KaraokeuaoTig/Manufacturer: Makprig A.E. Makris S.A. Ovopaocia Tpoidviog/Product name: lMdved meTpoPduBaka opogrig
AvaBstng/Client: Makprig A.E. Makris S.A. 150mm, Aidrpnto / Mineral wool roof covering panel 150mm,
Eykardoraor)/ Installation: Makprig A.E. Makris S.A. Perforated-flat

@dhapol dokipwviTest rooms: FW

Huepounvia apaywyng / Production date : 17/12/2025
Huepopnvia dokiurig/Testing date: 27/04/2026

Algordogig dokipiou / Sample dimensions : 1000 x 2000 mm

Meprypagn Tou dokipiou & g didTagng TomoBETnong / Sample & mounting description:

Mdveh MetpoBduBaka emkAAuwng, ToToeTnuévo oUpQuwva pe To Tpotuto ISO 10140-2:2021. Amroteheital amd £va Traveh
TETPORGNRAKA OPOPAC LE OVOPOCTIKG TraXog 150mm (prjkog 2000mm, weéhipo TAdTog 1000mm). MpoékeTal yia Eva EpYOTTATIOKS
AUTOPEPOLEVO BEPUOHOVWTIKG TTaveh pe PETAAMKG QUAAG XGAUBa kai oTig BUo owelg (1o £va pe Dloppewaon Tpameioadols diatoung
Kal To GAAo BiGTPNTO) Kai Truprva TeTpoBdpBaka Tukvétnrag 100 kg/m3, 1o omoio TpoopideTal yia kaAuwn opoguwv. Ndxog
eEwTepIkol XoAuRBO@UALoU: 0,70mm. Mdxog eowTepikol xahuBddeuihou: 0,70mm, didrpnrto.

Mineral wool roof covering panel, installed according to ISO 10140-2:2021. The test specimen is consisted of a mineral wool roof
covering panel with 150mm nominal thickness (length 2000mm, cover width 1000mm). It is a factory made, self-supporting, double
skin metal faced (one face trapezoidal profiled and the other perforated) insulating sandwich panel with mineral wool insulating core of
100 kg/m3 density, which is intended for roof cladding. External steel sheet thickness: 0,70mm. Internal steel sheet thickness: 0.70mm,
perforated.

S Dokipiou/S test specimen: 2,00 m?
Emigaveiakn paia/Mass per unit: kg/m?
O@¢puokpacia/Temperature: 19 C° ; 70 T = T
Zxemikr| uypaoio/Relative humidity: 50 % — ; ;
Zrarikr Trieon/Static pressure 101 kPa % = ﬁggg:ﬁr’]] ESL?LS,\T{S.—E;E; ; rv:‘r':i ghting curve
V ©aAdpou EkmopTrig/V Source Room: 56 m® &
V @aiduou Afpnc/V Receiving Room: 51 m® o
"g 60
f(Hz) R(dB) Rmax(dB) 5
50 16,7 314 3
63 321 39,6 =
80 30,4 50,2 :S,
100 27,7 48,7 =
125 7 56,8 50 rd
160 30.4 497 allE
200 30,3 55,0
250 33,0 50,8
315 34,4 54,6
400 335 59,9 @ i
500 33,0 63,4 2
630 31,0 67,3 =
800 30,2 72,5 ’/\
1000 40,3 75,9 A
1250 43,5 77,6 \ / \
1600 42 1 78,6 30 / /
2000 48,2 78,8 \
2500 49,3 73,8 ik =t
3150 483 69,0 f’,ﬁd“:ﬁ[{iﬁ’ A
4000 49,0 66,6 AP e X
5000 50,8 61,4 = 5 2
B =z
R ©
> \ﬁ‘;'e:’:-; By Q
AamoTtweeica Tipr / Determined value i o)
. . . o |
Eggfw%'g““ivgg = Tﬁfﬁ'ggu%m 'L'é‘;#;;&f'l‘é ! 50 63 80 100 125 160 200 250 315 400 500 630 800 1k 1.25k 1.6k 2k 25k3.15k 4k 5k
BaAGOUG BOKIPWIV OE TPITOOKTARES Frequency, f, Hz—
Weighted Sound Reduction Index
accor%ling to measurement results in test rooms in Coomso  =-2 dB Csos000 =-1 dB Cioos000 =-1dB
third octaves Cusosis0 =-4 dB Cirsos000= -4 dB Ci100-5000 = -4 dB

Rw (C;Ctr) =38 (-2;-4) dB

Epyaotipio Apxitektovikijg Texvohoyiag / Laboratory of Architectural Technology

AppréglNumber: A 12052026 Koivotroinuévog ®ppéag / Notified Body NB 2326
AiguBuvtig: KwvoTtavtivog lwavvidng / Director: Konstantinos loannidis

Ymoypagn/Signature: ' E

Huepopnvia/Date: 11.05.2026




