KOKAOG S1aAEEEdV AKOLOTIKNG

25.01.2010

AKOLOTIKN OXOAIKWV AIBOLOWYV

Hxopovwon atmo e€wTePIKOLS BOPLROLCS
Hxouovwon PYETACL XWPWYV — AEQOPEQTN, KTUTTOYEVNC
AKOLOTIKN XWOEOL

4
X%(\OO

U
S "%
\
w ,\\d’)

CONSULTA

Z

T

1 of 46



[TpooblaypapEeg

EAANVIKOG KTipiobcuikog Kavoviouog, apBpo 12 - Kpithpia Nxopoveong -
NXOTTPOCTACIAC
Katnyopia A “uynAn akoLvoTKn aveon”

Hxouovwaon Hyopovwan Hyouo- HyxopO- Hyouo- Hyouovwaon
aATIO YEITOVIKO KQTOIKIAC V@I V@an V@an KOPIOL XWPOoUL
EiSoc YWEOo Koplac ry  [Glapépioua) amo Ao and avAleca AT XwPoug
KTIOIoL BonBnmknc GANO Ypo £ECTE- BopL- aToLC EYKATOOTAOEW
P Xprnong amo KOPIAG XPNONG pIKOLG  Poug X@OPoLg v
KPO KOIV. BopL- EVKATA-  Tng idiag
¥prnonc poug OTAOE- KOTCIKIAC
wv
(1) (2) (3) (4) (5) (6) (7) (8] (7)
R'w L' M R'w L'n,w Lﬂ.,eq,h I_p,.-'l‘-. R'w R'w !n,w
(@B]  [dB]  [dB [CB] [dB(A)]  [dB(A)] [dB] [aB]  [cB]
EKTTAIAEYZH 57 58 58 52 30 25 — 60 45
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EANNVIKOC KTipiodopikog Kavoviouog, apbpo 12 - Kpitneid NXOMOVWong -

NXOTTPOCTATIAC

Katnyopia B “kavovikn akouoTikn aveon”
Hyopovwaon
KaTolkiac
(Slapéplopa) amo
GANO YWpo
KLPIGG XPNong

Hxopovwaon
Ao YEITOVIKO
FisoC X6PO KOPIAE
KTIPIOL ponenTknG
XPnong amo
¥WPO KOIV.

XpPnong

(1) (2)
EI\N LIH.V\I'
[dB]  [dB]

EKTTAIAEYLH 50 65

(4)
|_!r'|,w

[dIB]

55

Hyouo-
inlely
amo
ECCOTEQI-
KoOUC
Bopu-
poug

(5)
Lﬁ\.,eq,h
[dB(A]]

35

Hxopo-
Vaon
aTmro
Bopu-
poug
EYKATO-
OTACE-
OV

(6)
Lp,.-’-‘-.
[dB(A)]

30

Hyouo- Hxopovwan
Vaan KOPIOL X@wPOoU
avapeca  aTmo Xwpouc
OTOLC EYKATOAOTAOEW
YW POoLC Vv
TnC idlac
KOTOIKIQC
(7) (8) (7)
R w R'w "now
[dB] [dB] [dB]
-— 55 50

Agv LTTAPYXOLY TIPOSIAYPAMEC YVIA TRV AKOLOTIKNA XMEOL
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Specification of acoustic performance

Noise contro
Sound insulation

The design of rooms for speech
The design of rooms for music

Acoustic design and equipment for pupils with
special hearing requirements



[Npooooxn

erforderliche Schalldammung [dB]

erforderliches R,

erforderliches L',

fir laute laute Gehen Stihle-

Sprache  Musik rlicken
bel einem Grundgerausch [dB(A)] von 20 30 20 30 20 30 20 30
nicht zu héren 67 57 72 62 33 43 28 38
zu hdren, aber nicht zu verstehen 57 47 63 53 43 53 38 48
gut zu hoéren und zu verstehen 53 43 57 47 53 63 48 b58
laut wahrnehmbar und gut zu verstehen 42 32 47 37 63 73 58 48
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Nursery school playrooms High Low 351
Nursery school quiet rooms Low Low 351
Primary school: classrooms, class bases, general

teaching areas, small group rooms Average Low 351
Secondary school: classrooms, general teaching areas,

seminar rooms, tutorial rooms, language laboratories Average Low 351
Open-plan?

Teaching areas Average Medium 101
Resource areas Average Medium 101
Music

Music classroom Very high Low 351
Small practice/group room Very high Low 351
Ensemble room Very high Very low 301
Performance/recital room Very high Very low 30l
Recording studio3 Very high Very low 301
Control room for recording High Low 351
Lecture rooms

Small (fewer than 50 people) Average Low 351
Large (more than 50 people) Average Very low 301
Classrooms designed specifically for use by hearing

impaired students (including speech therapy rooms) Average Very low 30l
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Study room (individual stud;f, withdrawal, réme-dial

work, teacher preparation) Low Low 351
Libraries
Quiet study areas Low Low 351
Resource areas Average Medium 40
Science laboratories Average Medium 40
Drama studios High Very low 301
Design and Technology
* Resistant materials, CADCAM areas High High 40
» Electronics/control, textiles, food,
graphics, design/resource areas Average Medium 40
Art rooms Average Medium 40
Assembly halls?, multi-purpose halls# (drama, PE,
audio/visual presentations, assembly, occasional music) High Low 351
Audio-visual, video conference rooms Average Low 351
Atria, circulation spaces used by students Average Medium 45
Indoor sports hall High Medium 40
Dance studio High Medium 40
Gymnasium High Medium 40
Swimming pool High High 50
Interviewing/counselling rooms, medical rooms Low Low 351
Dining rooms High High 45
Ancillary spaces Kitchens™ High High 50
Offices*, staff rooms* Average Medium 40
Corridors™®, stairwells™ Average - High High 45
Coats and changing areas” High High 45
Tollets™ Average High 50
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Minimum D (dB)

nT (Tmf,max) W
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Type of room

T (seconds)

Nursery school playrooms

<0.6

Nursery school quiet rooms <0.6
Primary school: classrooms, class bases, general

teaching areas, small group rooms <0.6
Secondary school: classrooms, general teaching

areas, seminar rooms, tutorial rooms,

language laboratories <0.8
Open-plan

Teaching areas <0.8
Resource areas <1.0
Music

Music classroom <1.0
Small practice/group room <0.8
Ensemble room 06-1.2
Performance/recital room3 1.0-15
Recording studio 06-1.2
Control room for recording <0.5
Lecture rooms3

Small (fewer than 50 people) <0.8
Large (more than 50 people) <1.0
Classrooms designed specifically for use by hearing

impaired students (including speech therapy rooms) <0.4
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Study room (individual study,
withdrawal, remedial work, teacher preparation)

<0.8

Libraries

<1.0

Science laboratories

<0.8

Drama studios

<1.0

Design and Technology

¢ Resistant materials, CADCAM areas

* [ |ectronics/control, textiles, food,
graphics, design/resource areas

<0.8

Art rooms

<0.8

Assembly halls, multi-purpose halls (drama, PE,
audio/visual presentations, assembly,
occasional music)2:3

08-1.2

Audiovisual, video conference rooms

<0.8

Atria, circulation spaces used by students

<1.b

Indoor sports hall

<1.5

Gymnasium

<1.5

Dance studio

<].2

Swimming pool

<2.0

Interviewing//counselling rooms, medical rooms

<0.8

Dining rooms

<1.0

Ancillary spaces

Kitchens™

Offices™, staff rooms*
Corridors, stairwells

Coats and changing areas”™
Toilets ™

<l.b
<1.0
See Section 1.1.6
<l.b
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DIN 18041, 2004
Acoustical quality in small to medium-sized rooms
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Musik:

Sprache:

Unterricht:

Sport 1:

Sport 2:
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Xpovoc avinxnonc

XpOVOC avinNxnong &vog XWPOL OE sec YIa KaBe ocuxvotTnTa opidetal O
XPOVOG TTOL XPeladeTal YIa va emMTELXOE PEION TNS NXNTIKNG TTieoNG Lp,
TTOL SNUIOVLPYEITAI OTO XWPEO ALTO ATTO PIA NXNTIKN TTNYN KATA 60 dB peTa
TNV TTALON TNG.

m-
70NN
2 \\* '
60 ]
e A
s 50 L\‘.‘
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S o | \
LS. i
30 I
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@ 2| | M\l
> i
E tnu-v—'l--ln -------- F
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1.8 sec
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O xpOvoc avinxnong T evog xwpouv vTToAoyiletal Kata Sabine pe Tnv
aKOAoLON e€icwon:

T [sec] = 0,163 x V[m3] / A[m?Z2]

T[sec] XpOVOG avTnxnong oc sec
V[m3] 'OYKOG TOL XWEOL € M3
A[m?] lcobVLVAUN NXOATTOPEOMNTIKN ETTIPAVEIA OE M2

H 1c080vapun NxoatropopNTIKN ETTIPAVEIQ EivVAl:
A=) aQix$

o] Hxoatmopo@NTIKN IKAVOTNTA TNG ETTIPAVEIAC |
Si EuPadov NG empaveiag |
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YTTOAOYIOUOC TOL XOOVOL AVINXNONG KATA DIN 12354-6, 2003

lcobVLVaAUN NXOATTOPEOPNTIKN ETTIPAVEIA A:

I 0

P
k=1

I=1 =1

n  ApIBUOC ETTIPAVEIV TOL XWEOUL
O QPIBUOC AVTIKEIUEVV
P OpPIBUOC OUASWY AVTIKEIMEVQV
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Ay = 4mV(1-¥)

OTABEPA PEILONG I0XLOC NXOL OTOV AEPA
OYKOG TOL XWPEOL
TTOCOOTO OYKOL AVTIKEIUEVV

€ < 3

Z Vobj,| +ZVme K

a‘,r..r_J
V
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Eav yia 70 Aop O6&v LTTAPXOLV METEPNOEIC TOTE I0XLEN YIO OKANEA
AVTIKEIUEVQ:

2/3
Aobj = Vop

Vobj  OYKOG QVTIKEIUEVOL

XpOvog avinxnons

- 553 7(1-v)

C 0 .‘4_

I

[10 co = 345,6 m/sec 55,3/co=0,16
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NMpoooxn

e TO HOVTEAO IOXLEl VIO XWPEOLS HPE OLYKPIoIUEC SlaoTacelg. Kauia
S1IA0TACN VA PNV €ival HEYAADTEON ATTO TO TTEVTATIAACIO TV OAAQDV.

e lOxLEl YIO 0,05<¥Y<0,2

e KOAN KATAQVOUN TV NXOATTOPPOPNTIKWY LAIKWV

e YTTAPXOLV KATTOIA AVTIKEIWEVA YIA Siaxvuon N SIAXVTEC OTIC ETTIPAVEIEC
TOL XWPEOV.

e O1 SIOOTACEIC TV AVTIKEIMEVV TTRETTEI VA EIVAIl PEYAAVTEQES ATTO TO
UNKOC KOUATOG TOL NXOV.

AM125Hz) =276 m
AM250 Hz) =1,38 m
A500 Hz)  =0,69 m
A(1000 Hz) =0,34 m
A(2000 Hz) =0,17 m
A(4000 Hz) =0,0,086 m
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Napadseiyua

Xwpic avTikeipeva - gkéto Sabine

[EQpETRIO TOL XWEOoU

Mrkoc 4.54 m
[MAGTOC 273 m
Ywog 2.4 m
OVYKOC TOU {WPOU

V= 29.7 m°

ETNOAVEIEC TOL XWEOU

Opoen 12.4 M’
AQTTESO 19.4 m°
Toiyoc 1 10.9 M°
Toixog 2 6.6 M
Toixoc 3 10.9 m”
Toiyoc 4 6.6 M°

5 59.7 M-

LKLPOSEUT

TKUPOOENN HIE TKANPO HATESD
T{apapia

ToLRAC

ToupAQ

ToupAQ

23 of 46



Opopn

Aaméso

Toixoc 1

Toiyog 2

Toiyoc 3

Toiyoc 4

Atpac
60%, 20gradC

LA

f[Hz] 125

ch 0.01
Sy x oy 012
do 0.02
Sa X Cs 025
Qs 0.12
33X O3 1.31
Cly 0.02
SgX Oy 0.13
ds 0.02
S5 X ds 0.22
Qg 0.02
Se X Ol 0.13
v 297
m 0.0001
4mVv 0.01

217

2.19

250

0.03
0.37

0.08
0.87

0.02
0.22

0.02
0.13

29.7
0.0003
0.04

1.88

2.53

500

0.01

0.04
0.50

0.05
0.54

0.03
0.20

0.03
0.33

0.03
0.20

29.7
0.0006
0.07

1.96

2.43

1k

0.02
0.25

0.05
0.62

0.04
0.44

0.04
0.26

0.04
0.44

0.04
0.26

29.7
0.001
0.12

2.38

2.00

2k

0.02
0.25

0.05
0.62

0.03
0.33

0.05
0.33

0.05
0.54

0.05
0.33

29.7
0.0017
0.20

2.60

1.83

4k

0.03
0.37

0.06
0.74

0.02
0.22

0.07
0.46

0.07
0.76

0.07
0.46

29.7
0.0041
0.49

3.50

1.36
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Me avTiksipeva

| pamed
Jalalilala
{apEKAEC
NTOUAGTTEC

V_[}ff:},l

0.15 M’ 0.28

0.6 M’ 0.7]

0.05 M’ 2 Tep 0.14

0.65 M’ 2 Tep 0.75

215 m’ TA= 277
0.072

f[Hz] 125 250

A 217 1.88

IA 277 2.77

3 4.94 4.65

1 0.89 0.95

500

1.56
2.77
4.73

0.93

1k

2.38
2.77
3.15

0.86

2k

2.60

277
5.37

0.82

4k

3.50
277
6.27

0.70
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Hxoamoppo®nTikeS Siarageig

FiGure 7.27 Dependence of Absorption on Thickness (Ginn, 1978)
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Ficure 7.28  Absorption of Thick Materials with Air Backing (Ingard, 1994)

The absoretion coefficient of a monleca Il.. reacti Mg porove I-:m=|==-r" cacked b...
an gir cavity and a rigid mall. The overdll thekness of the guer-caviy
combinaticn s 20 cm (8") and the different lauer thickresses are 5 em (2"),
1o em (4") 15 em (&") and 2C cm (8"). The total flow resistonce In each caze

= 208,

= o = [
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FiGgure 7.31

Sound Absorption of Perforated Panels (Doelle, 1972)

Sound clesorpticn of perfeoroted panel rescraters with an

'solation blanket Ir the air space.

"he cpen crea (sound

t*aﬂﬁpar‘eragj of the r."-'Er""E"-ﬂtE:' F.:h:lng nas o considerable
effect on the abaa'pt‘an.
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FiGUure 7.36 Sound Absorption of a Suspended Panel (Doelle, 1972)

A 1/4" (&6 mm) 2lynood panel spaced 2 In (75 mm) from the wall (A)
wWith or (B) witheut a 1" thick Fibgrglaﬁa elarnket In the cirepace.
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FiGure 7.40  Helmholtz Resonator Absorbers (Doelle, 1972)

o4

ool LT A

E | | | | | | (20 x 20 x 415».1
s LI ——
% o2 ‘ | ‘ ‘ ‘ ‘ ['za&;-n ng :::41&;11.;
i T 1 1 1 | |
i S

o2

o e x 22 x 4lem

]

2= le 2k 4 Hz
CCTAVE BAND CENTER FREQUENCY

4'x 8" x 16" )I

30 of 46



AKOULOTIKN X®POL TXOAIKQV AiIBoLowV
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METPNON TOL XEPOVOL AVTAXNCNC KIAC TUTTIKNS diBovLodc SISATKAANQC
157,18

H aiBouoa exel TNV AKOAOLEN YEWUETPIA:

[AaToc 490 m
Mnkoc 7,95 m
Yyocg 4,50 m
Qykog 176 m3

H aiBouoa exel Tpia TTapabupa ue diactaceic 1,50 m x 3,00 m kail pia TTopTa ME
Slactacec 0,95 mx 2,70 m.

Q1 TOIXOlI TNC diBoLCAC ATTOTEACLVTAI ATTO CORATICHEVN TOLRACSOUN KAl ©
MO TOIXOC KATACKELAOTNKE ATTO eEAAPEA LAIKA (YLWooavideg).

ITNV opopn (copatiousvn TIAAKA okLPOSEPATOC) TOTTOBsTABNKAV TAAKEC
OPULKTOV IVGV WE TTAXOC TTERITTOL 15mm, XwEIC SIAKEVO METAEL TV TTAAKWY KAl
TO ETTIXPICUA.

32 of 46



33 of 46



34 of 46



MéeTpnon Tow ¥povoL avinxnong g AiBovoacg Aibaokahiag 157,18
27102004

f[Hz] 125 250 200 1000 2000 4000
Foint | 1,65 1,37 1,16 0,77 0,67 0,66
Foint 2 1,75 1,37 1,04 0,73 0,69 0,66

Average 1.70 1.37 1.10 0.76 0.68 0.66

1,8

16 ;\\\\\\

14 \

™
1.2 "*\
7, R
) 0,8 \
*""---...______ B

0,6 ——

0.4

0,2

0
125 250 500 1000 2000 4000
fl[Hz]
—+—Point 1 —=—Point 2 —%— Averags

35 of 46



Npootacsac yvia Ty PEATICOTN TNC AkoLTTIKNC ¥woow TNC diBovgac dibagkaiiac

O1 TMpoTacac via Ty PeATicoon TNG akoLdaTIKNC xwpow cuvowilovTal oW
(paiveTal TMapakdtw. O TpoTacic s@appodlovial avaloya kKal via TIC
uTToAOITTEC aiBovoec dibagkahiac.

ATTOENAGGCN TNC LEICTAUEYNC NXOATTOLPOMENTIKAC £TTEVOLTNC TNC OPOMmIC.

TommoBLTnNon nNyoamoppo@nTIKne weubopognc tuommou Herakustik F25mm o
aQmooTaon amo TNy TAQKa TovsaxicToy 250mm. Emava onic mhakeg Herakustik
TommoBeteiTal opukToPaupPakac pe maxoc 50mm kar Bapoc 40kg/m?.

Na Ty amapaitnTn Jawan Tou ¥povol avTnxnNonc oTIC XAunALS CLXVOTNTEC
LTTAEXOLY OLO EVAAANQKTIKES AVDCEIC QVTIMETWITIONC:

A. TomoBétnon CuAVvNC vTovhammac pe EoAhva 1 vaihiva Bupoguiha, us paboc
mepimow 400mm, ge OAN TNV £MpAvEeEla TOL Tow Toixou. H vTovhama Ba sival
¥PNaIUn yia TNy amoBnkeuan eKmalSsuTIKoL LAIKOU KATT. Ie Jeyaho LWOC, £KE
TOL N YTOLAQTTIA O&v WPTTOPE va ALTOLPEYNOCE OLOIACTIKG, TIROTEVG TNV
TommoBeTnon toAvoy Tapradocy pe maxoc 8mm. MNicw amo 1ic TaPidadec
TommoBeteiTal opukToPaupPakac pe maxoc 150mm kal Papoc 40ka/ma.
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B. Ito emmavo Pipoc Twv Toixwy (TThnyv Tow Toixouw TNC Tpogowng) TommolereiTal
pia emevauan via TNV NXoamoopo@nan Xauniwy SuxvoTNTwy. H eTevduon £xel
TNV QKOADLEN vEWUETRIA!

Toixoc
Opuktopauparkac 410kg/m? 120mm
Kovipa mhaks 4mm

To vwoc NS emevouanc eival 1200mm.
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