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Table 11 .... Power Level Division at Branch Take-Offs
Arec of Continving Duct in Percent of the Total Area of alf -
Ducty after Branch Take-OF . 5 10 15 20 30 40 50 80
Decibels to be subtracted from power level before take-
off in order to get power level in continuing duct - 13 10 8 7 5 4 3 1
Table 12 .... Approximate Allotment of Fan Sound Power Level to Each Air Outlet

_ CPm of Ouliet in Percent of Tatu Fon Cfo % % 1 2 s 10 20 50

Decibels to be sibtracted from fan power level in order | - -
to get fan sound power level per outlet 27 23 -20 17 ‘13 10 7 3

W= home'powarmputwﬂ:efm
p.—mhcprmuewmfu,muheunmpge. .

Tbetermlologm(Wp.)mbemdfmmﬁg 12.

The base sound power levels which can be estimated from
Table 10, depend on how well the fan has been sized for the
particular operating condition and also indicate the relative
quietness of a particular type of fan.

Sound output of centrifugal fans should be estimated from
Table 10 only when actual test data cannot be obtained, be-
cause this table is based on rather limited published data. 44
As more test data become avmla.ble, Table 10 may nwd
revision.

§ t.he

accurate, it is also quite time consuming when there are many
branches,

Assuming that all hmm:h ducts are sized for approximately
equal air flow velocities and that ducts and fittings are de-
signed and sized so that air flow noise is insignificant, the fan
power level for each outlet can be estimated in a single step,
from Table 12. The error introduced by this simplified method
is generally not greater than the tolerances of the present data
on the power level of fans. . ,

Attenuation of Unhéated Dﬁdwork

The total natural attenuation, in decibels, of duct work not
ically treated is the sum of: (1) the transfer of acoustical

Note that the values denved in tlna manner rep!
total sound power output from the fan, or nppro)umstely the
nmoun'. expected from either inlet or discharge.

energy to t.he duct walls, (2) the reflection of sound waves at’
the open end of the duct, and (3) the sound reflection by

‘zample 8: For the optimum &ize fan of Fig. 11, mmnet.be celbows. ;
:ggronmte octave band power levels of the noise delivered to
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over 65 percent in Table 10, 6ay.1 db below the -
valuea of base sound power leve ether with the value of the Octuve Bund Center, cps
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Axial flow fans are used in aro Jo = . . -
ditioning ' tnits, which often provide considersble sound — &%8 @ & . N 1 - .
atienuation and contain sound sources other than the fans: ' o =5 E = Too 1005 ..

Sound ratings of self-contained units, with either axial or cen-~

trifugal fans, should be based on tests of the complete unit.

Sound Distribufion

At branch-off points, the sound power flow is divided in'

appmnma:dythemmamuoastheduecmxpthm.iuasys-
'

tem (see Table 11). This power d
dmtnl’fmquencymdﬂ:emfomapphssmdlocmvebanda.
Whhthmammﬁomenbodofmlcuhmnmmsnmbly
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;n:e walls of rectangular sheet metal ducts are readily set

" into vibration by sound waves, especially at low ﬁequencxm.“

As a result, soundumdmtedwﬂmspwe
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ammmtseoalodbmduchmmzm\mdpowulevelmm
band. Fig.'13 shows the end-reflection attenuation for various
ductmasaﬁmcﬁonoffmquency The dict size to be used
for cal i lsthatwbmbpre-
vails for several lengths before the opening. No

stion need be given to the actual size of the opening itself or
hﬂmmsectonofaveryshortleng&h(upwaevenl
mchu)precedmgxt

Sound is also ib} fort.hc

eﬁectofelbows.lnmundelbows, much of the sound is re-
ficeted arvund the elbow rather than back to the fan. The
attenuation of such elbows, as shown in Tabls' 14,‘lsmlat.1ve.ly
small.

In squm elbows,' howeve.r, f.he att-anunhon (Rcrw ‘A of
Table 15) is 1 ly at fi where the

ducmatwcemenseoﬂ.hesound within the duct.

The natural attenuation effect of bare ducts listed in Table
13 may seem small; but in long ducts; it may provide a very
significant t of low f

If bare ductwork is located within the air-conditioned room,
most of the sound will still remain in the reom. Untreated
ducts should be run only through non-critical areas. v .

When ducts are covered with thermal insulating material,
wall vibrations are damped. This will not 6nly lessen the sound
radiation from the duct walls,-but will also increase the attenu-
ation effect®™ to about twice the values shown in Table 13.

Thewn.llsofmund duets used in high velocity Systems are
not set mto vibration as mdl.ly as those of rectangular dusta.
For diameters of 4 to 12 in., the natural attenuation with or
without extérnal thermal insulation is about 0.03 db per foot

bdowlO(JOcm,nsmgmeguhﬂy(nOldhpexfoo&ath:gh
frequencies.

()uly:\sn:na)]r of the low ‘soundenm-gy

in & duct is radiated from the air outlet, because the sudden-

enlargement of the duct to the wide open room acts as an
invisible sound reflecting barrier. For a 10 X 10 in. duet out~
let, for example, 80 percent of the sound power in the 75-150

.cpshandmmﬂecwdbackmw!.heductsyswm,mdonlylo

percent is ‘Tadiated into the room. In decible not.at.mn, this

Ansnuahon of Squore Hbows vnﬂ;om Turmng Vunes.' in Deabsls

eleng oft.hesuundlsmthemmnorderofmagmmdeaa
the elbow width D (seel"‘ng 14)

Noise From Duct Fittings and Mlxmg Umts

Air flow generates sound energy in elbows, vanes, sound
- traps; or-any other element of the duct system which creates
turbulence. Sound power levels for 90-deg elbows with ‘turn:
ing vanes® are shdwn in Table 16 for's duct velocity of 2000
fpm. This tabls is also valid for 30, 45, and 60 deg elbows.
Vatle shape and size have little effect on the noise generated,
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