


# $ %&

# 0%
#0rH)
# 0 0
(%% ,
*$// $0"1( 23
4 +
421 2
$ 48&!
/ 2
+
$/

A+ )t) Ik<<<



"D

> .$0
* = /
?2.- ? -
'A- B6 *C
/
EF+I G"
(
/ (
/
/
H.. H
DO D 0 I
CD
DO
2
<) /
/ DO
*4)1) = *
/ /
#
D E—




DO

"H#

Use of diffusers if:
R -D < required ISD -gap.

Absarber at headispeaker height.

10 diffusers with wells in
horizontal plane. Energy

will be reflected towards

the back of the roam but «
scaftered. Applicable in )
ceiling as well using

sarme principle.

I ( /

Absarber 5 behind speakers.

Apsorber gt headspeaker height,
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Average mass of diffusers = 5.0 kg/m? (positive and negative panel, untreated).

Panel (kg/m3: 4 5 ] T 8 9 0 11 12 13 14 15 16 i7 18 18 20 24 22 23 24
Depth (mm) Theoratical center freguancy
3s5[ @0 [ 85 (81 77 74 71 69 67 65 63 | 61 60 58 57 | 56 | 55 53 52 51 | 51 | 50
37| =6 82 78 75 72 69 & 65 63 61 | 50 58 56 55 54 | 53 52 51 50 49 | 48
40| 83 79 76 T2 60 & 65 63 61 50 | 57 56 55 53 52 | 51 | 50 49 43 47 | 47
42| 81 77 73 F0 67 65 63 61 59 57 | 56 54 53 52 | 51 | 50 40 438 47 46 | 45
45| 70 | 75 71 B8 66 63 61 59 57 | 56 | 54 53 52 50 | 40 | 48 47 46 46 45 | 44
47| 77 73 69 66 64 62 50 58 56 54 | 53 51 50 40 | 48 | 47 46 45 44 44 | 43
50 75 71 68 65 62 60 58 56 54 53 | 52 50 40 48 | 47 | 46 45 44 43 | 42 | 42
52| 73 60 66 63 61 59 57 55 53 52 | 50 489 48 47 46 45 44 43 42 41 4
54| 71 68 65 62 50 57 55 54 52 | 51 | 40 48 47 46 | 45 | 44 43 42 41 41 | 40
57| 70 | 66 63 61 53 56 52 | 51 40 48 | 47 | 46 45 | 44 | 43 | 42 41 40 40 | 30
50| 68 65 62 S50 57 55 53 51 50 | 48 | 47 46 45 44 | 43 | 42 41 40 40 39 | 38
62| 67 64 61 58 56 54 52 50 40 | 47 | 46 45 44 43 | 42 | 41 | 40 39 30 38 | 37
64| 66 62 60 57 55 53 51 40 48 | 47 | 45 44 43 42 | 41 | 40 39 39 33 37 | 37
67| 65 61 58 56 54 52 50 48 47 | 46 | 44 43 42 41 | 40 40 39 33 37 37 | 36
69| 63 60 57 55 53 51 40 48 46 | 45 | 44 43 42 41 | 40 | 39 38 3IF 37 36 | 35
71| 62 | 589 56 54 52 | 50 | 48 47 45 44 43 | 42 41 40 39 | 38 3F 37 36 35 | 35
74| 61 | 58 55 53 51 | 49 48 46 45 43 42 | 41 40 39 33 | 38 37 36 35 35 | 34
76| 60 | 57 55 52 50 | 48 47 | 45 44 43 | 42 | 40 40 390 38 | I 36 36 35 34 | 34
79| s | 56 54 51 40 | 43 46 45 43 42 41 | 40 30 38 37 | 36 36 35 34 34 | 33
81| 50 56 53 51 40 47 45 44 43 | 41 | 40 39 38 37 37 36 35 34 34 33 | 33
84| 58 | 55 52 50 48 46 45 43 42 | 41 | 40 39 383 37 36 35 35 34 33 33 | 32
86| 57 54 51 40 47 46 44 43 41 | 40 | 39 38 37 36 36 35 34 33 33 32 | 32
88| 56 53 51 40 47 45 43 42 41 40 | 39 38 37 36 35 34 34 33 32 32 3
91| 55 |52 50 48 46 44 43 41 40 30 | 38 37 36 35 35 34 | 33 | 33 32 31 3
93| 55 52 40 47 45 44 42 41 40 39 | 38 37 36 35 34 33 33 32 32 31 | 30
96| 54 51 40 47 45 43 42 40 39 | 38 | 37 36 35 34 34 33 32 32 31 31 | 30
98| 53 50 48 46 44 43 41 40 39 | 38 | 37 36 35 34 33| 33 32 31 31 30 | 30
01| 53 50 | 48 46 44 42 41 | 39 38 37 36 35 34 34 33 32 | 32 31 30 30 28
103 52 49 | 47 45 43 42 40 39 38 37 36 | 35 34 33 32 | 32 | 31 31 30 29 | 28
105 51 40 | 46 44 43 41 40 383 3F 36 35 34 34 33 32 31 | 31 30 30 29 28
08| 51 48 | 46 44 42 41 39 383 3IF 36 35 34 33 32 32 31 | 30 30 29 29 28
110 50 48 | 45 43 42 40 39 38 3F 35 35 34 | 33 32 | 31 | 31 | 30 30 29 28 =28
113| 50 47 | 45 43 41 40 38 37 36 35 34 | 33 | 32 32 31 | 30 | 30 =29 29 28 28
115| 40 47 | 44 43 41 39 38 37 36 35 34 33 | 32 31 | 31 | 30 | 20 29 28 28 27
18| 40 46 | 44 42 40 39 33 36 35 24 33 | 33 | 32 31 | 30 30 | 20 20 28 28 27
120 48 46 44 42 40 39 37 36 35 24 33 32 31 31 30 20 | 20 238 28 27 | 27
Average mass of diffusers = 5,7 kg/m? (positive and negative panel, painted).
Panel (kg/m3: 4 5 ] T 8 9 10 11 12 13 14 15 16 17 18 19 20 2 2 23 24
Depth (mm) Theoratical center fraguancy
3s[ 86 [ a2 [ 78 75 72 70 67 | 65 64 62 | 60 | 50 57 56 55 54 | 53 | 52 | 51 | 50 | 49
37| 83 (78 | 76 73 FO 6 | 65 | 63 | 61 60 58 57 55 54 | 53 52 51 50 49 48 | 47
40] 20 |77 (73 70 B8 65 63 61 60 58 | 56 | 55 54 53 51 50 | 49 43 48 | 47 | 46
42| 78 | 74 |71 68 66 63 61 60 58 56 | 55 | 53 52 51 50 40 48 47 46 | 45 | 45
45| 76 | 72 B0 66 B4 62 60 58 56 55 | 53 | 52 51 50 40 43 | 47 46 45 | 44 43
47| 74 (70 67 65 62 60 53 56 55 53 | 52 | 51 40 48 47 46 | 45 45 44 | 43 | 42
50] 72 | 68 66 63 61 59 57 | 55 | 53 52 51 40 483 47 | 46 45 44 43 43 42 | 4
52| 7o | 67 B4 62 59 57 55 54 52 51 | 40 | 48 47 46 45 44 | 43 42 42 | 41 | 40
54| 69 | 66 63 B0 58 56 54 52 | 51 50 | 48 | 47 46 45 44 43 | 42 41 41 | 40 | 39
57| 67 | 64 61 59 57 55 53 51 50 48 | 47 | 46 45 44 43 42 | 41 41 40 | 39 | 38
50| 66 | 63 B0 58 55 54 52 50 40 47 | 46 | 45 44 43 | 42 41 | 41 40 39 | 38 38
62| 65 | 62 S50 56 54 53 51 | 49 | 48 47 45 44 43 42 | 41 41 40 39 33 38 | 37
64| 63 | 60 58 55 53 52 50 48 47 46 | 44 | 43 42 41 41 40 39 33 38 | 37 | 36
67| 62 | 50 | 57 54 52 51 409 | 47 | 45 45 | 44 | 43 47 41 4D 30 | 33 38 37 | 36 | 36
69 61 | S8 56 53 51 50 43 47 45 44 | 43 | 42 41 40 30 33 38 37 36 | 36 35
7| 60 57 | 55 | 53 51 49 47 46 44 43 42 | 41 | 40 39 38 33 37 | 36 36 35 34
74| 59 | 56 | 54 | 52 50 48 46 45 | 44 | 43 41 | 40 | 40 39 | 38 37 36 36 35 34 | 34
76| 58 | 55 | 53 | 51 49 4 46 44 43 42 | 41 | 40 | 30 33 37 36 36 35 34 34 | 33
79| 57 sS4 | 52 | S0 48 46 45 44 42 | 41 40 | 30 | 38 37 37 36 35 34 34 33 | 33
81] 56 | 54 | 51 49 47 46 44 | 43 | 42 41 | 40 38 | 37 36| 35 | 35 34| 33 | 33 | a2
84| 56 | 53 | 51 49 47 45 44 42 41 40 | 30 | 38 37 36 36 35 34 33 33 | 32 32
86| 55 | 52 S50 48 46 44 43 | 42 41 30 38 37 37 36 | 35 34 34 33 32 32 3
88| 54 | 51 40 47 45 44 42 | 41 | 40 30 38 37 36 35| 35 34 33 33 32 31 3
91] 53 | 51 | 40 47 45 43 42 41 | 39 38 | 37 | 36 36 35 34 33 | 33 32 32 | 31 30
93| 53 | S0 | 48 46 44 43 41 40 39 38 | 37 | 36 35 34 34 33 32 32 3 | 31 | 30
96| 52 | 40 | 47 45 44 42 41 40 33 37 | 36 | 36 35 34 33 33 32 31 31 | 30 30
98] 51 | 45 | 47 45 43 42 40 39 33 37 | 36 | 35 34 34 33 32 31 31 30 | 30 29
101] 51 48 46 44 | 43 41 | 40 39 37 36 36 35 34 | 33 32 32 31 31 30| 20 29
03] 50 48 46 44 | 42 41 | 39 38 37 36 35 34 33 | 33 32 31 31 30 30 | 20 29
105] 40 47 45 43 | 42 40 39 38 37 36 35 34 33 | 32 32 31 30 30 20| 20 28
108] 46 47 45 43 | 41 40 38  3F 365 35 34 33 33 | 32 31 31 30 =20 29 | 28 28
110] 48 46 44 42 | 41 | 39 | 38 37 36 35 34 | 33 32 | 32 31 30 30 20 29| 28 | 28
113 48 46 44 42 | 40 39 | 383 36 35 34 234 33 32 | 31 31 30 29 20 28| 28 27
115) 47 45 43 41 | 40 33 | 37 36 35 34 33 32 32 | 31 30 30 29 20 28| 28 27
118 47 45 43 41 | 30 33 | 3F 36 35 34 233 32 31 | 31 30 29 29 23 28| 27 | 7
120 46 44 42 41 | 30 33 36 35 34 33 33 32 31 | 30 30 29 28 23 27 | 27 | 26
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0,85: m Scatiering Coeficient f\\ /
i| = Diffusion Coefficient v
0,30j m Normalized Diffusion Coefficient f;'
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1,00
0 95; Model: Optiffuser 3600m|
"7 {| Angle of Incidence: 0,00°
0,904 calculation Method:
0,85: m Scattering Coefficient

i| = Diffusion Coefficient
0,804 m Normalized Diffusion Coefficient

0,751
0,70
0,65
0,60
0,55 |
0,50
0,45 1
0,40
0,351
0,30
0,251
0,20
0,151
0,101
0,05
0,00

500 1k 2%k 4k 8k
frequency [Hz]
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Model:  Opifuser 3600mm
Angle: 0,00

Frequency:
400,00 Hz
500,00 Hz
630,00 Hz

Model: Optifuser 3600mm
0,00°

Angle:
Frequency.
= 800,00 Hz
= 1000,00 Hz
= 1250,00 Hz

Model:  Optiffuser 3600mm
Angle: 0,00°

Frequency:
= 160000 Hz
200000 Hz
= 2500,00 Hz

Model:  Optiffuser 3600mm
Angle: *

Frequency:
= 3150,00 Hz
400,00 Hz
= 5000,00 Hz

$ +)

Model: Optiffuser 3600mm
Angle:  60,00°

Frequency:

= 400,00 Hz
500,00 Hz
= 630,00 Hz

Model:  Optifiuser 3600mm
Angle: 60,00

Frequency:

= 800,00 Hz
u1000,00 Hz
= 1250,00 Hz

Model: Opiifuser 3600mm
Angle: 60,00°

Frequency:
= 1600,00 Hz
= 2000,00 H
= 2500,00 Hz

Model: Opifuser 3600mm
Angle: 60,00

Frequency:

= 3150,00 Hz
u4000,00 Hz
= 5000,00 Hz
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Jea response ervelope (08)
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Absorption coefficients

1,0
=Q-=Painted (two coatings of latex paint). |
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ISOLERING

MATERIAL SAFETY DATA, JACKOPOR

1.  IDENTIFICATION OF PRODUCT AND COMPANY
TRADE NAME: Jackopor, Jackodren and EPS
CHEMICAL MAME: Expanded polystyrene (EPS)

FORMULA: (CeHCH=CH:),

TYPE OF PRODUCT: Insulation, Road Fill and Packing Material
SUPPLIER: Jackon AB

ADDRESS: Bee 38, 428 21 Kéllared

VISITING ADDRESS: Sagejdvagen 3

TELEPHONE: +46 (0)31-700 BB 10

TELEFAX: +45 (0)31-15 62 50

ISSUED BY: Daniel Tholén

2 COMPOSITION AND INFORMATION ON INGREDIENTS

Matarial: CAS-nr Conc. Classification:
{weight)
Palystyrane 9003-53-6 >08% Mot classified
Pantane (differentisomers) 108-66-078-TB4  =2% F+ Xn, M;R1265-66-6761/53

ANNOTATION: The content of pentane is highest immadiataly after production themeafter it dacreases
continuously. Almost all pantane is gone after about one month.

1) Dafinifon, ses sadion 16

3 HAZARDS IDENTIFICATION

The product is not classified as health-endangerng, ecologically dangerous and it's not easily set on
fire. No special risks at nomal usage.

4. FIRST AID MEASURES

Mo symptoms ane known.

IMHALATION: Frazh air.

SKIN CONTACT: No measuras o be taken.
EYE CONTACT: No measures o be taken.
INGESTION: No measures 1o be taken.

MEDICAL INFORMATION: Suitable treatment if symptoms shown.

5 FIRE-FIGHTING MEASURES

EXTINGUISHING MEDIAS: Foam or sprayed water. Powder, carbon dicxide sand or soil can be used
for small fires. Do not use waker jets (stick jets).

13



FIRE-FIGHTING: Use protective equipmant and oxygen mask. Matedal dose to the fire shall be
ramoved.

FIRE AND EXPLOSION HAZARDS: Mot classified as fire hazardous — still ifs combustible.
Combustion gases contain carbon dioxide (C0:) and small amounts carbon monoxdde (CO). Oxygen
deficiency causes lamer amounts of carbon monccide.

6. ACCIDENTAL RELEASE MEASURES

PROTECT IVE MEASURE: Remowe everything that can cause ignition.

TIDYING OF WASTE: Put the material in a container for recydling or rubbish incineration. Section 13
gives information conceming recycling and waste managemeant.

T. HANDLING AND STORAGE

HANDLING: Avoid inhalation of smaoke and fume from heated product. Remove ignition sources.
STORAGE: Store dry and cool. Keap away from sunlight and ignifon sources. EPS is a very light
material and it can be spread by the wind during storage, take action.

8. EXPOSURE CONTROLS AND PERSONAL PROTECTION
HYGIENIC THRESHOLD VALUE: Pentane 2000 mg/m® {short-time value)

PREVENTIVE MEASURES: Handle recent made EPS in ventilalad spaces
BREATHING PROTECTION: No measures o be taken

EYE PROTECTION: No measures to be taken

HAND PROTECTION: No measures o be taken

SKIN PROTECTIOM: Normal work clothes

Q. PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE: Boards, blocks or refined
COLOUR: White or inked

SMELL: Almost non-axistent
SOLUBILITY: Soluble in organic solvents
SOLUBILITY IN WATER: MNat soluble

DENSITY: 1540 kgim®*

EXPLOSIVE LIMITS: 1,3- T8 % by volume (pentana)
IGNITION TEMPERATURE: 285°C (DIM 51794

SAGGING POINT: =70°C

14



10. STABILITY AND REACTIVITY
STABILITY: Momnally stable. Dissolves at temperatures above 200°C.

CONDITIONS TO AVOID: Heat, fire and sparks. Avoid sun exposure during long time of periods.
Avoid contact with organic solvents.

11. TOXICOLOGICAL INFORMATION

DATA FOR APPRAISAL: The information is based on the knowledge concerning the elements and
the toxicity for similar products.

ACUTE TOXICITY - ORAL: LDg>2000 mg'kg (estimated).

ACUTE TOXICITY - DERMAL: LDs>2000 mg/kg (estimated).

ACUTE TOXICITY = INHALATION: LCs expected larger than 5 mg/l.
INHALATION: High concentration of pentane fumes imitates the bronchi
SKIN CONTACT: Not iritating

EYE CONTACT: Dust can cause mechanical imitation
MUTAGENICITY: Mot mutagenic

CARCINOGEMICITY: Mot carcinogenic

12. ECOLOGICAL INFORMATION
DATA FOR APPRAISAL: The information is based on the knowledge concerning similar products.

MOBILITY: The product is not soluble in water, it floats
PERSISTENCE AND DEGRADARBILITY: Persistent in the environment
BIO ACCUMULATIVE POTENTIAL: Mo bicaccumul ation

AQUATIC TOXICITY: The preduct is not toxic for aquatic life

13. DISPOSAL CONSIDERATIONS

The material is appropriate to recycle or enengy recovers.

Clean products: necycling

Contaminated products: energy recovery

Products contaminated with health-endangering or ecologically dangenus matenal: Acconding to
waste regulation.

Dumping of the materal causes no dangers or discharges.

15



14. TRANSPORT INFORMATION
Mot cdassified as dangerous goods acconding to UN, IMO, ADR/RID or IATAICAD.

15. REGULATORY INFORMATION

Mot dassified as health-endangering or ecologically dangerus according to applying legisiation
regarding chemical products.

16. OTHER INFORMATION
lssued Januarny 2005.

The information in this document is based on our present knowledge and it is only to be used in
purpose of health, security and emironment. The information is not to be considered as a
specification or guarantee for the products spedific characteristics.

Emission measures ane performed acconding to SP method 1598 report 94 k2 0842
Explanation of clagsifications from section 2:

F+ Extremely easy to set on fire
M E cologically hamful
Xn Health-endangenng

R12 Extremely easy to set on fire

RE65 Dangenmus: can cause lung injuries if ingested
RE6 Repeatedly contact can cause dry skin

RGT Fumes can make you drowsy and dazed
R51/53 Poisonous to aguatic life

?.- P6 I;
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1,00
0 95; Model: QRD N7 3600mm total (6 periods)
" 1| Angle of Incidence: diffuse
0,904 calculation Method:
0,85: m Scattering Coefficient
m Diffusion Coefficient
0,804 m Normalized Diffusion Coefficient /\

0,00 - T T T T T T T
125 250 500 1k 2k 4k 8k
frequency [Hz]
1,00
0 95; Model: QRD N7 3600mm total (6 periods)

1| Angle of Incidence: 0,00”
0,904| Calculation Method:
0,85: m Scattering Coefficient
i| = Diffusion Coefficient
0,804 m Normalized Diffusion Coefficient

0,75
0,70
0,65
0,60
0,55
0,50
0,45
0,40
0,35
0,301

0,251

0,20 —
0,15
0,10
0,05
0,00

1k 2% 4k gk
frequency [Hz]
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1,00
0 95; Model: QRD N7 3600mm total (3 periods)

1| Angle of Incidence: diffuse
0,904 calculation Method:
0,85: m Scattering Coefficient
i| = Diffusion Coefficient
0,804| m Normalized Ditfusion Coeffu:l%

125 250 500 1k 2% 4 8k
frequency [Hz]

1,00

0 95; Model: QRD N7 3600mm total (3 periods)
" {| Angle of Incidence: 0,00

0,904] Caleulation Method:

0,85: m Scattering Coefficient

m Diftusion Coefficient

0,80| m Normalized Ditfusion Coefficient

0,75
0,70
0,65
0,60
0,55
0,50
0,45
0,40
0,35 -
0,30
0,251
0,20
0,15
0,10
0,05
0,00

125 250 500 1k 2k 4k 8k
frequency [Hz]
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