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Hg. 3.... llustrafion of Well Bclcnced Sound Spectrum Resuhlng from Proper Seleduon of Air Outlets and Duct Attenuation.

ﬂow velomty over the vanes. Doub]mg the velocity wd] in-
crease the sound level by approximately 16 db. Although some
generalized data have been published on the sound generated
by a few styles of diffusers® and grilles,® selections should be
based on ratings for t.he particular make. When comparing
different f! tmgs ions may. have to be
applied for any differences in the acoustical envlmnmgnt on
which the mhnga are based.*»

The maximurm sir flow veloc:ty, and hence the sound level,
dzpend not only, on the air quanhty, sm, nnd dangn of the
air olitlet, but also upon ‘the air ap

Awund level or NC level) which t.hey produoe ina eypwul
room st a typxml listener’s position (see Fig. 4). This short-
cut method is accurate within. & 2 db, provided that the
amount of room absorption on which the ratings are based is
within £ 40 percent of the amount of room abeorphon avml-
able per outlet in the pmposed installations.

Sound Power Rchngs

Whenever there are’ several different sources of sound, 1€ is
more convamznt to use ratings in terms of the sound power

W‘henavohmeeonmldnmpensmsmledclosewmm
ouﬂct, the air flow velocity in some parts of the outlet.will
increase when the damper is throttled to build up resistance.
Table 6 can be used to estimate the increase in sound le
from the increase in resistance of the’ ouﬂeb-damper combia-
tion, since both are a function of the degree of dampér dpening.

: To avoid the increase in.noise level shown in Table 6,, vol-
Gme control dnmpexs should be located several duct wrdt.hs
upstream from the air outlet, so that air streams. from’ dle
dampe: will not 1mpmge on the vanes or conés of the out.!eL

Direct Ratings = . s
< Sincé there is no path attenuation’ mvolved, it may be pos-
sib!e to sivé time by selecting air outlets from ratingh ex-
pmed dnect.ly in terms of the nmse !evel (loudness level,
[ N .

Table & sees Effect “of Domper Throﬂlmg on Noxse
Generated by an’ Air Outlet .
. {At o Given Air Guantity) |

- Resistonce of
Octiat: p

d'id each oétave band, or at least in each of the most
important bands. Sound power ratings have the advantagé of
being absolute, i.e., independent of room absorption. For duct-
eonnected central station equipment, octave band sound
power ratings are the only practical way to express acoustic
performanee Unless design specxﬁmuuns are also expressed
in terms of power lével, it is necessary to convert them to
that l’onn before eqmpment power level ratings can be apphed
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iaiadi

199

ROOM
. CoNsT.
Lwatat10 LOG, | —5—— 105 b8 SQ n '
ry o
H so
2 . H'° . ;
a 9 F
.8 H .
a H :
z !
T ! &
}
[ ;
2 t
]
T s 1
HRECT
SounD
25 LINE
:0 8
s N N T g N
e, NN IR TN N RNNRRN N TN NRN NN
58 S TRRIARY S L
¢S NN N \‘\‘“\ R NI ¢\\Q\N\ ! N NING .
-4 2 : -
ow ° 20 .50 100 200 " 400 | “
. T .t 1

5 1 2 5

re DISTANCE FROM SOURCE —FEET '

Fig. 5 .... Chart for Converting Sound Pressure Lovel L, (in db re 00002 mwrobur) .
into Power Level Ly (in db re 10712 watt) - - 3

Room Absorption Effect

The camputation of the sound power level that corresponds
to 8 specified room sound level is similar to 8 heat load-ealeu-

lation and involves the rate at which sound energy is dissi- -

pated by absorption at the walls, ceiling, and furnishings of
the room, as well as the direct radiation of sound from the
source to the listener:

L= Lot 1010
{fzc

—_— . |--10.5 - (10)
) ‘
tohere ’

Lw ="sound power level, db re 107" watt.
L; = sound pressuro lsvel. db reo(l)O? mmmbar
Q = directivity factor, di
- 1 = number of sound sources of equal snund power.
oty ete. = distance from sound sources, feet. -
B= room constant, square feet.

Equation 10 is prmanwd graphically in Fig. 5 for a single
sound source. It shiould be noted that (Lw — L) becomes a
function of R only when the distance from the source is suffi-
ciently great. The same is true if the number of so\md sourees.
n, is sufficiently great.

The room constant R is therefore the most important vari-
able in Equation 10. It can be mlcu]ated from Equation 11:

s r- 2 an
where - . . ' . .
8= gom area of the ceiling, wall, and floor surfaces, square
= avu-ngg aolmd beorpti officient for the surf 'S,

dlmeamanlm D S S oL

The room absorpuoi: S& needed for using Equa
be determined in several ways:
1. For existing rooms, 52 ean be calculated fror: :
a. The measured sound pressure level produced by a refer-
ence sound source™ of known sound power output.
b. The measured reverberation time, T, in seconds. This is
- the time it takes for the sound pressure level from an
intermittent source (such as a shot) to drop 60 db.%
. 0.049V
Sa = 7' = .
where V = volu.me of thie room, ‘cubid fest. > .
Reverberation time is & good criterion of acoustical quality of
a room 2nd therefore is closely related to the typé:of-activity: fon
which the room is.suitable. A short reverberation time means
that sounds die out ﬁmckly Dead rooms are good for conversa-
tion at ¢lose range and for studioa ior sound reeordmg Live
on the other hand, have id, echo and, fore; are not
suited for speech communjcation because words and cyll.ah!eamll
blur into each otber However, I.lve rooms m{dmmble for eertam

2. During t.he design.
pufed s the sum of the
object in the room: .

83 = Sien + Sem +
where
8.,Sg,ew=moleachtypeofmmsurfm,squarefm
a, @, ete. = absorption coefficients® of eack type of ‘surface
at a frequency typical for the band of sound
being considered. )
A;, Ay, ete. = at ion unita of
° °  mabinen or square feet. .
m = factor for absorption of sound in air.
This is the method which the architect or acougtical designe
uses to determine amount and kind of nbsorbmg*m
needed to provide t.be proper acoustical quality for the
epace. For the thiz

t.he room absorption: can’be com:
rption value for each xurfaee aad

.+A.+4.-~ +4mv s




