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Acoustics

By STEVEM HAAS

The science
of acoustics
has become
so well
developed

in the last
few decades
that now
practitioners
in the field
can predict
the outcome
of any
solution with
reasonable
accuracy.

wer the last decade, [he
need has Deen slawly
farmang—pastizlly in
mepanss to the
mircductian of high-tech
audisfvisual equipment and
efvlertainment spaces into residences=for
interior design professionads to address the
acouiless ol thesr clisnts' homes
Forget images of wugly burlap covened paneds
wapped on the walls of 3 fiving ream or
thoughts of plush furnishings. carpet and
draperies that can "soak up the sound® in &
space, The scienoe of scoustics has become so
well developed in the last fow decaces that now
practitioners in the field can predict the
owtcame of amy soluthan with reasorable
BCCUFBCY Wiile BCOuSTics is & defired science,
what we are more poncemed with in the
reslgential warld i "soaustic design™=the art of
applying the science. And acoustic design in the
home can be broker down into three magor
areay: containment of sound, cortrol of iz

and room treatments.,

Materials Count

Classical home design dictates the use of
waniety of acoustically reflective matenals from
hardaood or marble fliooms o piaster or stone
walls. Add to this the vast expanses of glazing

thai comprise many riterior walls and the fact
that a number of today's larger homes are
deugned with 3 degree of operness to sdlow the
accupants to easily move from room tooroom,
and you have the making of scowstic cacophony.
Just imagine your client inviting & few dozen
friends ower far an evening of entertainment in
their new house and, before the first mund af
nors d'oeuvres has passed, they feel like they are
in a noizy restgeirant and hawve (o shout just to
oe heard by helr new nesghfos thres lest away
from them!

Liwe the difference in sght ill fram a nooem
1Mars painted bright white versus that of a dark
calor—the brighter surfaces will reflect the light
and amplily it m nearty areas=hard surfaces
will refiect sound, The goal, then, is o redece
the saund enengy as it reflects within 3 space
and trawvels bo negriy areas with materials that
absor sound, ideally those tested far sound-
akisoiiing properties,

An unfortumate fact of physics dictates that
sooustcal matenals peed to be at least one and
1j2 to two Inches thick o ster controlfing the
bulk of speech, and even thicker to affect the
mid-to-low freguencies of music. OF course,
alipwing for the refatively significant thickress
of material early on by Bursding out mosdirgs,
electrical devioes, #ie, 5 8 whole ot easier than
retrofitting acoustic treatments in a roam that
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is already sheetrocked and finished. |m fact, we have succesfully

incorporaied special low-Treguency treatments up to 12 <inches in degth ty
using exfended 000r @mis or treating them as architectumad elements
coneened with sourd-trarspanent Fnishes. The possilities of integrating
tregtmenis are mary when acoustic and aesthetic designs ane aporoacked
n harmnoay a1 an early stage in any project

Diesigners, aware that most fabrics and carpets have been proven 1o
#ffect anly the higher frequencies of sound [teking same “edge” of f of the
stwsnd, but mot even impacting much of the range of human speech), can
now find marry pre-assembled or field-fabricated products that have been
IFporgtory tesied &t 8l frequencess 5o 25 to predict exacthy how they wil
perform. A number of high-end silks, linens and even some wools have
suceessfully passed sound transparency tests (almost adl treatments consist
of a sound-absombing core, like compressed fiberglass, and a findsh material
that s ramsparent endugh to allow the sownd to pass through with llttle
ImberrupLan).

Mzjor high-end fabric suppliers are now offering lines of "scoustically
dppnoved” fabrics that can be used to coneeal lowdspeakers. We have
worked for yesrs with compsnies like Scalamandre and others to test their
existing fabeics so that they cen respond to the growing needs of
residential and commencial clients for fabrics that can conceal acoustic
equipment and lowdspeakers. Some smaller fabric companies, like Stesle
Technical in NYC, now specialize in Fabrics that offer prowen scowstic
performance &t 3 higher sesthetic value than most commerclally marketed
SCDESTIC Covenings.

Inafks 1o modern acoustics. other materials now exist—ranging from
perforated woods o micro-porous plaster systems—that once applied in the
fiedd aver an absorptive mineral fiber core, look and feel as smooth and
har a5 a regularn plaster of daywall surface. For @ more contempaorary look,
somie pocorative perforated and expanded metal grilles hawe also fourd
their way into residential acoustic design elements

Creating the Envelope
With zo My Spicalty Ooms—mcigding home theafers, muss rooms,
EXEFEISE afd game rooms—now popp ng up In Fesidences, homeownens ans
stareng to care abowt acoustic peivany as much as the quality of sound in
thesr spaces, The dsparate schedules of today’s Family often result in
attivities that produce “scoustic conflicts” Examples of this include
*  Watching mowiss or listening to audia in a hame theater kate at night
while others Bre Thong Lo sleep
# Rumning on a treadmill ina home gym that's Incated nght aboree 3
sitting room
- 5!-‘.I..|'='.n"-g & master bathroom, i which someone miay reqularky take a
shower misch earier or later in the day than other residents, directly
FEXT TD OTher Sederoormrs.

A= momes get larger, these types af conflicts will only increase @nd may

B0 inchude the effect of noise trarsmission from major mechanical and
glecirncal roama—same of which tend to kouse small commenczal grade
efuipment radiating sigrificant noise and wibration

"Momse filtration & not just 3 problem in large bomes,” sy designer
lamie Oibbs, Allied Member ASID, who recently worked on a high-end

Manhattanm apartment]. it comes into play with condas and sttached wnit

dwellings as well. Your nelghbaors don't want to now you are watching
mavie, playing & vides game ar runming on your treadmill, They ranely want
to Enpw if you are a1 hame! Some communities have restrictions on the
types of equipment that can be installed in 3 home Dessgners peed 1o be
sware af these types of restrictions and the acoustic designs necessany i
dispel problem in the future for clients”
Unce the |t of potential nose conflects & compiled, a plan can be
developed to upgrade the wall, floor, ceillmg and daes corstructions 1o
oetter solate soeng between specifec rooms. While sourcms of major
sound=|1ime home theaters—alten require 3 high degree of acoustical
engineering to accomplish complets isalation, many other rooms in the
home can benelit from simple additions, such as
= Adding muwltiple layers of drpsall or phewood an each side of 5 partition
= Upgrading to acoustically enginecned compaosite dnywall or phywood
®  Caullang around partition intersectaons, electrcal bowss and other gaps
with acoustical sestant
LT ] M limnt mzbber coaoem ani rurr-l:l:' Sirpd o attach doywall o the
stud framing

®  Adding rommencial-grade sound gaskets around the entire perimeter of
0oars

= |rstalling & resilient underayment below harmdwood or tile foors whene
footfall note to spaces. below is 3 conoem

All af these modifications, again, ane best sddressed during the mitial
disiign sinpe there are obvigus dimensionsl and sesthetic issues inwobied with
dairg this type of upgrade

Homeowners building 3 very lange residence in rural Penmyhvania had
desigmed an enormows ballroom (60 feet wide by BO feet long by 30 feet high)
1o host parties, fundraisers and musieal concerts for up to sveral hurdred
guesis, They also wanied 1o wse the space as a place for daily relaestion. We
were Deiginaily hired just to look at their lower level home theater design, bul
so0n became inguisitive about how they were planning to deal with The
rEturel sound in the ballreom—contidenng that every surface was intended 10
be traditionslly hard materiab—plaster walls, wond flioor, & plaster cesling
pamnted with an artist’s mural and plenty of extenar glaging. They hired w to
do some remedial design work to “tame® the sound of this large space

Dur initial calculations showed that, with light secugancy, the balirgom
would have @ reverperstion Time—ihe time il takes a single syflable ta decay
to a bewel of ingudshility—of over six seconds (think of @ large cave )
Compouriding this problem was the fact that the ballroom s very open to the
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rest of the house 'We worked with the imenor desian team 1o turm what wes
origeniaity planned 0 b 3 painted ooilieg mueal into 8 high-quaity digital
mage printed on 3 wide-span fabric. The cesling will e bhoken wp by
mildings and the tabric stretohed 1o the counter of cach section with thick
sound-=atisorhing imsulation material aboee, Cambining this with a smooth
scoutic plaster ysiem on many of the celng aress in 1He surmunding
werinoks and adecent halbways will allow s to reduce the revederation
time to just sSghtly ower one and 12 secondy—a condition that will contral
the spane quite well when full of talking crormEs—yel sl R 8 Fofl of

Iwveress |1LE., reverteationl

Silencing the Noise
Once sound is controlled with freatments in critical aress ard isolated

wWilh ConSIrucTion uPgradcs, Ther 8T STl @ MumDEr 097 N S0UFCES 10

coniend with throughout a home that can impact the guality of Fving for
many peophe. Although some peopie can adjust ower Time [0 higher npise
|evels 1w the home studies have shpwn that exposuene 1o wech noise wsually

InCreases genersl siress leves and pfien results in poor dlesn

O al [he masl promicenl of 1hESE MIEE SOUFCES 5 The BeEating
wentilation ard air comditioning system. As mentioned abowe, larger homes
niow neguire the use of small commercial grade air-Bandiing units, whick

iperease e leved of ralse gnd wibrgtion, Malse 5 gerergied both directhy by

the fams and indirectiy by turbelence created by high-speed airfiaw in the
st system. Wiorkirg with an expersonoed mechanical ongirder of
contractor, both of these aspects can be addressed through the wse of low-
yelocity ducty, wibration solation kangers and sound-shsorptive Bnings on
of the ducts {although some of these linings hawve & fiberglass
COFE, much engineering has been done ta ensure that, when properly

rstalled, no fbers ewdr éfler The air Stream). VIBEN & Mo SnwrmsEs REsis
more oriiscal conirol over row much—or little—noese encs wup being present
r a particudar moam, adoustical engiresfing 2alTwate cn be uled 1o predict
firad resulTs with QDo Bolurery

Dther moise souwrces that may cuse problems and need to b conildered

r the home's design include

L]

Lighting and power transformers

# Refrigerator compresion in bilchens and Bar aress

= Pngl pumpe

# ERPrcivE equapmert

¥ Recrealiondl machirsty (B, & BIRSECTE if & Dasement Dowling Bl
= Augaivisual mck equipment ard video projectors

# |m-wall plumbing pipes

= Exreror vehiculs

Im may cases, technigues described gbove For room treatmenl and

r 5Nd Fir trafhic

sgund isalalion may help prevent these Hise SOUCes from DEComing SO
gsues far clients. Going to the neat bevel of assurmnce, agair. would invobee

bringing in an expert 1o engineer guantifiabie solulions

Wuitiple A ol & reccksniial balroom osilng beeng prepuarnsd for Falalaton
ol chgiialy prnied fabns cvr accusical Maisial 0 Meduce everDarion.

Thes momt Imporcant Tminos for imberar designers {o nesloe with respect

to 1 quality and oontral of sownd 6 & hoene are That (1) sses ard

probéems fie those described in this article poour far too ofien because no

e ught af them or Pelt i1 nepessary Lo address them at the sppre

rarky stage of design; and {2] the integration of aooustic materials and
methads has come 3 long way in recent years o embrace the aesthetic
concerns af desagners 50 (el homeownes can achieae optimal viswial and
aural mvingnmenis. Mo matter how much or litte work is =ertually done
o emprowe e quality and contral af sowhd weithin s kome, i behoovwes an
IFTERCE QESIQRED DO D TlY BWEPFE 05 1P Ma3pDr (S50E% 50 TRal nE Or 50E maly
educate clients and prevent aural shorbromings from rusning the serenity of
thelr homes. 3

Slewe Hoos 1§ presofenl af SH! Acousiacs, an i Nty kN

acoushion end medip consufhing fam specioiizing in the design of fwrur
homes, performing ovits spanes and museems, More informadtion cen be fourd
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