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Building Noise Control
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Noise reduction

* Reduction of noise generation at the source

* Reduction of noise transmission from point to
point

e Reduction of noise at the receiver




The role of
absorption
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Noise reduction by absorption

NR =10 log

where

A

NR = noise reduction, dB
Y. A, = total absorption, final condition
Y. A, = total absorption, initial condition

(18.14)

500 fz
SPL for: 5m 10m
(a) Original room 84.1 840
(b) Double & 81.0 80.8
(c) Quadruple @ 77.7 77.3

5m 10m
81.1 81.0
780 778
747 743
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absorption techniques are useful
and effective for:

1. change room reverberation characteristics.

2. In spaces with distributed noise sources such
as offices, schools, restaurants, and machine
shops.

3. In spaces with hard surfaces and little
absorptive content.

4. Where listeners are in the reverberant field.

(No amount of absorptive material can reduce
intensity levels in the free field.)

ABSORPTIVE MATERIALS

1. Acoustic tile

Tile materials are generally mineral fiber or faced
fiberglass, with noise reduction coefficient(NRC) ratings
in the range of 0.45 to 0.75 for mineral fiber tiles and
up to 0.95 for fiberglass
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2. Perforated metal-faced units

3. Acoustic panels

are made of treated wood fibers, bonded with
an inorganic cement binder

NRC ratings range from 0.40 to 0.70
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4. Acoustic plaster
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6. Wall panels

consist of a wood or metal backing on which is mounted a mineral
fiber or fiberglass substrate and a fabric covering. NRC coefficients
vary from 0.5 for direct-mounted 1-in. mineral fiber substrate to
as high as 0.85 for strip mounted 1%-in. (38 mm) fiberglass
substrate panels

7. Resonator sound absorber: .|
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8. Carpeting and drapery

SOUND INSULATION

* AIRBORNE AND STRUCTUREBORNE SOUND
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TRANSMISSION LOSS AND NOISE REDUCTION

Wall area § ~ L/Absmmion in room, Ag

~Transmissicn
loss TL



NR = ILioom 1 — ILrgom 2 (19.2)

and is related to the TL of the barrier by the
expression

NR=TL-10 log Ai (19.3)
R

where
NR = noise reduction, dB
TL = barrier transmission loss, dB
S= area of the barrier, ft2 (m?)

Ap = total absorption of the receiving
room, sabins, ft2 (m?)

1

3

. For a live receiving room.
NR=TL-14dB

. For a medium receiving room.

NR=TL+4dB
. Fora dead recetving room,
NR=TL+7dB

TL and BARRIER MASS
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Transmission loss in decibels
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SOUND
TRANSMISSION

CLASS - STC

Sound transmission loss, decibels
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TABLE 19,1 Improvements in

TABLE 19.2 STC Ratings of Masonry Walls

STC Rating of Stud? Partitions®
Description s
Description ST 4-in. (162-mm) lightweaight® hollow biock 36
Basic partition: singls wood studs, 16 in 3 4 In, {102-mm) dense hallow block 38
MOZ“W on C:?\!M" Vo, (13-mmm) gypsum 6-in (152-mm) lightwasght hollow block ar
boad on both udes, air cavity 6-n. (152-mm) dense holow biock 43
Ban. (203.mm} ghtwasght holiow tlock 46
Addd to basi partiton B4n. (203.mm) danse hodow Diock 48
Double gypsum board, ons side +4 12-in.(305-mm; Eghtwelgnt hokow biock 51
Double gypsum board, both sides +4 12-In, (305-mm) dense holiow bilock 53
Sngle-thickness absorbent material i alr cavity 3 4-in_ (102-mm) bnck ey
Double-thickness insulation +5 6-in. [152-mm) brick as
Resitent channel supports for gypsum board +5 B.in. (263.mm) brick 48
Staggerad studs +3 12-in (305-mm) Beick 54
Double studs +13 E-in. (152-mm) sold concrate a7
B-in. (203-mm s0bd concrete 50
o " i od . 536 1N 10-in. (254-mm) solls concrese 53
Far pPACALON 10 MEtal 00 RArNNONS, uee adders 36 I NOTE D, Y2.tn. T30S soild concrete 26

but begin with 57C = 20 for a 3% -n. (92-mm) basic partition

AVhen using two mprovements, sdd an sdditionsl +2, 10t e
Frpronements, acd +3

Example: improverments 1o 35 STC base partton
Staggered wood stuth 9

*eo nute ¢, Table 181

Pl ratings of Sghtwaght tlock amume seaing with paint. Note
1hat this rectaces sbaorption

X Modéicatons

Double gypaum boaed, one woe *2 Add sand 1o cores of hollow tiocks 3
Singhe-trhackres insulytion 3 AXY plaster 1o One 5ke +2
- o Add plaster {0 both sdes i)

Adder (3 impeovemants) = Add furring stnps, Lath and praster
Total 17 O side +6
Total STC 35+ 17=52 s Two ”"' =10

phaster via resfient mountn

“The STC Tigures are conservative. Other sources Sst the same cor- Onw side ¥ e
atructons with 1 2o 5 pants higher STC Two sickes 415

COMPOSITE WALLS AND LEAKS

/
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TL s transmasion loss
S I aree
= Tle i combined TL
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DOORS AND WINDOWS

TABLE 19.3 Typical STC Values for Doors

1L, (6B

| Door Construction STC
Louvered door 15
Any door, 2-n. (51-mm) undercul 17
1¥2-in, (38-mm) hollow core door, no gasksling 22
1Y2-in. (38-mm) hollow core door, gaskets and
drop dosure 25
13%-in. (45-mm) s0hd wiood doot, No geskeling 30
1%-in. (45-mm) sohd wood door, gaskets and
drop dosure 35
Twe hollow core doors, gasketad alf around, TABLE 19.4 Typical STC Values for Windows
with sound lock a5
Twe solid core doors, gasketed all around, with Window Construction STC
sound lock 58 - :
special commercal construction, with 2ad lining Operable wood sash, W-n {3.2-mm) glass,
and full sealing as.gs |  unseoled 43
- Cperabic woed sash, Yin {6.4 mm) glass,
unsealed 25
Operabie wood sash, W-in, {6.&8-mm) glass,
packeted 30
Cperable wood sash, larmmated glass, ursesled 28
Cpe A
paskelzo 29
Fixed sath, doubie W-In. (3 2-mm) panes, 3-In
[76-mm) an spece, gaskal 44
Fixed sash, doubde %-in. (
[102-rtn) &¢ space, gasketed 43

” [ I
Percentage open srea -y/
25 |
i TL, ., §,
20 —1
2
15 A/
“=d 5
o= rad Hole
0 A il 10 S, }<
/ /;f L LA
/ 20
5 _—
50
% 5 10 15 20 25 30 35 TL is transmission loss
TLyde} S is area
(a)

TL¢ is combined TL

% open area
= 8,/8, x 100
(b)
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Diffraction and sound shadow
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STRUCTURE-BORNE NOISE

Structure-borne noise is at least as serious a problem as airborne noise for
the following reasons:

1. There is no air cushion between the source and the structure; thus, high-
intensity energy is introduced into the structure, through which it travels
with minimum attenuation and at great speed.

2. Sound, once introduced into the structure, is attenuated well only by
discontinuities in the structure. Since the structure must have structural
integrity to carry the loads, discontinuities of the type that will stop noise
are complex and expensive.

3. The entire structure constitutes a network of parallel paths for sound.
Therefore, partial solutions are useless, since sound will find flanking
paths. The entire structure must be soundproofed to yield good results.

4. Unlike the case of airborne noise, additional mass does not usually block
structure-borne noise, particularlyin long spans where a floor can act as a
diaphragm, thereby improving the structure-to-air noise transfer efficiency
(like a drum).

5. The increasing use of exposed structural ceilings eliminates the attenuation
that can be introduced by a plenum above a hung ceiling. This is
particularly bad, since most structure-borne noise is carried by floor
structures (rather than walls), which radiate sound up and down

25-Apr-15
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Why its important
1.

2.
3.
and ceiling more than in walls

Structure borne noise

VIBRATION ABSORPTION (PAMPING)

No air and no attenuation ... the

. NO PAMPING
attenuation can be done by non
continuous structure =S Vibeives 1 pabaTES
. NOISE _

Mass law does not work

More problems in floors

A
‘ L=
o e umm.-' %

intemmal Sound Isolztion-Fundamentals !

Impact noise control

How to control impact noise
* The best way is preventing it
And minimizing it through

1. Cushion the impact (floor tile or rubber, carpeting)

2. Float the floor ( rubber or metal wool pads, blankets, spring
metal)

3. Suspend the ceiling and use an absorber in the cavity
4. |solate the piping

P

Cushion impact Float floor Suspenc ceilling Sound absorber Isolate and seal
In cavity pipmg, etc,
(al Al () id) ()
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Improving lIC

* (3-mm) linoleum or rubber tile

(6-mm) cork tile

Low-pile carpet on fiber pad

Low-pile carpet on foam rubber pad

High-pile carpet on foam rubber pad

TABLE 19.13 Recommended STC for Partitions; Specific Occupancies

4+1
102
12+2
18+ 3
24 +£3
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TABLE 19.14 Criteria for Airborne Sound TABLE 19.15 Criteria for Airborne and

Insulation of Partitions between Dwelling Units | 'MPact Sound Insulation of Floor-Ceiling
_ Assemblies between Dwelling Units

Grade 1l STC APLA Apt B Stc uc
Bedroom ©  Bedroom 52 flevtaoor?om Above :::mv‘ g ?I
Livingroom to  Bedroom?® 54 o
ving - Kitchen® Abowe  Bedroom< 55 &2
Kitchel o Bedroom® 55 Famdy room  Abowe  Bestoom*? 56 62
Bathroom  to  Bedroom® 56 Comidor Above  Bedroomr 52 &2
Cormidor o Bedroom® 52 Bodroom  Abowe  Living room® 5 52
Lvingroom @ Lwing room 52 Lmngroom Above  Living room 2 352
Kitchan® to  Living room? 52 Kichen Abowe  Living room®* 52 57
Bathroom tc  Liwngroom 54 Famdy com  Abowe  Living room? 8
Cemidor o Lwving room?<g 52 Corridor Above.  Living roomy? 52 57
Kitchen to  Kiichen® 50 Bedroom Above  Kitchen™ 55 S0
Bathroom  to  Kiichen 52 Livingroom Above  Kitchen™ 52 52
Comidor to Kitchenaod 52 Kachen Above  Kitchen' 50 5
Bathroom  to  Bathroom 50 Bathroom “m Kitchen?* ; 52
8 oy Famdy rcom A Kitchen®" 52 S8
bandor 40 Bl i Comdor  Above  Kifchens B
Bedroom Abowe  Family room® 56 48
Lvingrcom  Abowe  Famiby room® = S0
Kitchen Above  Family room® 82 52
Bathroom Above  Bathroom® 50 S0
Corridor Abowe  Comdor 45 48

Impact insulation class
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