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SOUND ABSORPTION: Effect of Adding Sound-absorbing Material to a Room

fn the room with no acoustical treatment, the reader hears direct sound from the TV 83 well a3 roflected
sound from the ceiling, floor, and walls. The TV viewer, on the other hand, hears primarily direct sound.
It sound-absorbing material is added to the room, the reader will hear iderably less reflected sound.
Consequently, the sound level in his part of the room will be reduced. The sound level near the TV, how-
ever, is due mainly to direct sound, which remains unchanged.

SYMBOLS SHOWING DIRECTION OF SOUND WAVES

:> Direct sound waves

DI ICIGD>  Sound waves reflected off ceiling, fioor,
and walls

® Room with no acoustical treatment
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[<4——Ptlaster walls and cuiling
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® Room with sound-absorbing material added
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SOUND ABSORPTION DATA FOR COMMON BUILDING
MATERIALS AND FURNISHINGS

Sound Absorption Coefficient NRC
Material 125 Hz 250Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz Number*
wat(1> 2 5)
Sound-reflecting:
1. Brick, unglazed 0.08 0.08 0.03 0.04 0.05 0.07 0.05
2. Brick, unglazed and painted 0.01 0.01 0.02 0.02 0.02 0.03 0.00
3. Concrete block, painted 0.10 0.05 0.06 0.07 0.09 0.08 0.05
4. Cork on brick or concrete 0.02 0.03 0.03 0.03 0.03 0.02 0.05
5. Glass, heavy plate 0.18 0.06 0.04 0.03 0.02 0.02 0.05
6. Glass, typical window 0.35 0.25 0.18 0.12 0.07 0.04 0.15
7. Gypsum boerd, 1/2-in,
pancling 0.29 0.10 0.05 0.04 0.07 0.09 0.05
8. Marble or glazed tile 0.01 0.01 0.01 0.01 0.02 0.02 0.00
9. Metal venetian blinds 0.06 0.05 0.07 0.15 0.13 0.17 0.10
10. Plaster, gypsum or lime,
on brick 0.01 0.02 0.02 0.08 0.04 0.05 0.05
11. Plaster, gypsum or lime,
on concrete block 0.12 0.09 0.07 0.05 0.05 0.04 0.05
12. Plaster, gypsum or lime,
on lath 0.14 0.10 0.06 0.05 0.04 0.03 0.05
13. Plywood, 3/8-in. paneling 0.28 0.22 0.17 0.09 0.10 0.11 0.15
14. Wood, 1/4-in. paneling,
with air space behind 0.42 0.21 0.10 0.08 0.06 0.06 0.10
Sound-absorbing:
15. Concrete block, coarse 0.36 0.44 0.31 0.29 0.39 0.25 0.35
16. Cork, 1 in. with air space
behind 0.14 0.25 0.40 0.25 0.34 0.21 0.30

17. Lightweight drapery,

10 oz/sq yd, flat on wall

(note: sound-reflecting

at most frequencies) 0.03 0.04 0.11 0.17 0.24 0.35 0.15
18. Mediumweight drapery,

14 o2/sq yd, draped to

half area 0.07 0.31 0.49 0.75 0.70 0.60 0.55
19. Heavyweight drapery,

18 oz/sq yd, draped to

half area 0.14 0.35 0.55 0.72 0.70 0.65 0.60

20. Fiberglas fabric curtain,
8 1/2 oz/sq yd, draped
to half area 0.09 0.32 0.68 0.83 0.39 0.76 0.55
Shredded wood fiberboard,
2 in. thick on concrete
(mounting No. 4) 0.32 0.37 0.77 0.99 0.79 0.88 0.75
22. Thick, porous sound-
absorbing material
with open facing 0.60 0.75 0.82 0.80 0.60 0.38 0.75
23. Carpet, heavy, on 5/8 in.
perforated mineral fiber-
board with air space
behind 0.37 0.41 0.63 0.85 0.96 0.92 0.70

21

-

*NRC (noise reduction cocfficient) is an average single-number rating of a material’s sound absorption co-
efficients. It does not include the coefficients at 125 or 4000 Hz, which are often important information.
Also, the name “noise reduction cocfficient” is poorly chosen since noice reduction refers to the difference
in sound intensity levels between any two conditions (or rooms). Sce page 31 for a discussion of the NRC's
uses and limitations.



Sound Absorption Coefficient NRC
Material 125Hz 250Hz S500Hz 1000 Hz 2000 Hz 4000 Hz Number®

24. Wood, 1/2-in. pancling,
perforated $/16-in.-
diameter holes, 11%
open area, with 2 1/2-in.
glass fiber in air space
behind 0.40 0.90 0.80 0.50 0.40 0.30 0.65

Floon(s)

Sound-reflecting:
25. Concrete or terrazzo 0.01 0.01 0.02 0.02 0.02 0.02 0.00
26. Cork, rubber, linoleum, or
asphalt tile on concrete 0.02 0.03 0.03 0.03 0.03 0.02 0.05

27. Marble or glazed tile 0.01 0.01 0.01 0.01 0.02 0.02 0.00-

28. Wood 0.15 0.11 0.10 0.07 0.06 0.07 0.10

29. Wood parquet on concrete 0.04 0.04 0.07 0.06 0.06 0.07 0.05
Sound-absorbing:

30. Carpet, heavy, on conerets, 0.02 0.06 0.14 0.37 0.60 0.65 0.30
31. Carpét, heavy, on foam rubber 0.08 0.24 0.57 0.69 0.71 0.73 0.55
32. Carpet, heavy, with

impermeable latex
backing on foam rubber 0.08 0.27 0.39 0.34 0.48 0.63 0.35
33. Indoor-outdoor carpet 0.01 0.05 0.10 0.20 0.45 0.65 0.20
Ceilings(5)
Sound-reflecting:
34. Concrete 0.01 0.01 0.02 0.02 0.02 0.02 0.00

35. Gypsum board, 1/2-in. thick  0.29 0.10 0.05 0.04 0.07 0.09 0.05
36. Plaster, gypsum or lime,

on lath 0.14 0.10 0.06 0.05 0.04 0.03 0.05
37. Plywood, 8/8-in. thick 0.28 0.22 0.17 0.09 0.10 0.11 0.15

Sound-absorbing: t

38. Suspended acoustical tile,

3/4in. thick

(mounting No. 7) 0.76 0.93 0.83 0.99 0.99 0.94 0.95
39. Shredded wood fiberboard,

2 in. thick on lay-in grid

(mounting No. 7) 0.59 0.51 0.53 0.73 0.88 0.74 0.65
40. Thin, porous sound-absorb- -

ing material, 3/4 in.

thick (mounting No. 1) 0.10 0.60 0.80 0.82 0.78 0.60 0.75
41. Thick, porous sound-ab-

sorbing material, 2 in.

thick (mounting No. 1),

or thin material with air

space behind (mounting

No. 2) 0.38 0.60 0.78 0.80 0.78 0.70 0.75
42. Sprayed cellulose fibers,

1 in. thick on concrete

(mounting No. ¢) 0.08 0.29 0.75 0.98 0.93 0.76 0.75

.

*Sec p. 32

tRefer to manufacturers’ catalogs or AIMA Performance Data Bulletin, which lists data for several hundred
commercial sound-absorbing tile and panel materials. Data should be from up-to-date tests by acoustical
laboratories per current ASTM procedures.



SOUND ABSORPTION: Open.Fa}:ings to Protect, “Fuzz’’ Wall Treatment
PN R N i e
Surfacg; area of facing should be at least 20% open for veverb‘erahon or room noise control, where high ~
fréqﬁuéﬁ‘cy absorption may not be critical. So many possibilities will satisfy these requirements that wall
treatment is often limited only by the designer’s imagination.
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NOTE: See page 32 for typical sound absorption data from porous material with open facing.

Fuzz (e.g., 1°* to 2"’ thick glass- Fuzz and furring can be spray-painted biack
fiber blanket) w/nonbridging water-base paint to prevent
showing through open facings.

Wood furring

Fabric cover
{e.g., insect screen,
monk’s cloth, or
burlap)
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Ref.: R. B. Newman, and W. J. Cavanaugh, Acoustics in J. H. Callender (ed.), Time-saver Standards, 4th ed., Mc Gra
Hill, New York, 1966.
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“’Egg-crate’” w/sound-absorbing treatment on both sides

Suspended sound-absorbing units {suspended *‘fuzz’ tetrahedron shown)

SOUND ABSORPTION: Sound-absorbing Ceiling Arrangements
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