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metal duets of medium size is 0.05 db per ft.
assumed to fall within this medium category.
the fan to the grille at station H (Fig. 19) is 90 ft.
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11 of the ducts of, this system may be
The total length of the duct run from
The straight duct attenuation is,

therefore, 0.05(90) = -5 db, which is entered in line 2 of Table 7. The divided flow

fitting at B may

Values are read from Fig. 8, Part A and entered as
The rounded corners of the branch flow fittings. at
to have no attennation. The 12X 15
a square bend (see Fig. 20), and attenuation values are rea
entered as line 4 of Table 7. The attenuation due to the en
¢ is given by Fig. 9. For the 12 x 18-in. grilles used here L = VIZX18 =
which has a geometric mean
and the end loss is 13 db. .

ds is similarly determined and entered in
on is now found by summing lines

grille fae

14.7 in. Thus, for the first octave band (20-75 cps),
(40 X 14.7)/1000 = 0.58

frequency of 40 cps; fL/1000 =

The attenuation in the other octave ban
line 5 of Table 7. The total natural duct attenuati

SUPPLY

-in. risers serving eac

GRILLE 12 x IB\

be congidered equivalent in attenuation to an 18-in. square bend.
line 3 in the calculation table.
C,D, E, F, and G are assumed
h of the wall grilles have
d from Fig. 8, Part A and
d reflection loss at the
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Fig. 20. LocaTioN oF NEAREST LISTENER TO A SuppLY GRILLE

2, 3,4,and 5 of Table 7, the result appears in lin
be substracted from the unattenuated power . b
acoustic power level radiated into the room from the outlet grille at station

7 of Table 7 gives the result.

Determining Room Sound Pressure Levels

illes. Fig. 20 shows that the position of the nearest listener is 7 ft from the

o determine L, -at this position, determine the directi ¢
s is found from Fig. 16. The parameter FL/1000 is determinel

to the grille face; thi

* by taking the characteristic length L as the shortest side of the grille face or

d, 7L/1000 = 40 (12)/1000 = 0
with all the correspondin values for the other seven octave
8 of Table 7. Line 9 of the table gives th

Thus, for the first octave ban

from Fig. 16, using curve B since the grille is flus

or corner. -

It was initially assumed that the library reading room

properties, consequently, the room con
marked average room of ¥ig. 17. For a tot:

e corresponding di

stant R in sq ft ma;
al room volume o

48,
bands are entered in 1iné
rectivity factors as red

with the wall' but not at an ed®

e6. This total attenuation may DOV
level in line 1 to give the estimate

H. Line

12 -
This value together

had average 1113011511555‘;'l
y be read from the hni .
f 80,000 cu ft the resu!

Sound Control - ‘ 1041

is B = 2000 sq ft. The relative sound pressure levels for an obs from

) 2 : erver

grille may now be read from Fig. 18 making use of the directivit; fa&;({:st;gﬁ tt',lh;e
room constant as found. The dotted line in Fig. 18 shows that the relative L, f .
the 20-75 cps band i§ ~22db. This relative L, 1s entered in line 10 of Table 7: ,.T}(ln_-
sound pressure level at the 7 ft position from the grille is given by the additi ?
line 7 and line 10 in the calculation table. This result appears as line 11 ron @

If there were only one grille in the room the calculation f
Jevel would be the only one required. However, since t!;xe?; gzgrr;:&ungi I;:s'stl.l i
necessary to determine the general reverberant sound pressure level in th% roo’mld e
to the acoustic power radiated from these four sources to see if it is greater ‘than tge
?,f?ﬁ:gi ;ﬂ;lﬁl:gnl%n. Ni ;gl(‘e;ctmg tthe slinall additional duct attenuation which occurg
A nger duct runs to the other three room grilles, the total ac i
power radiated from the four grilles will be four times th ; 'ont aoit. e
;,he total acoustic power level from all grilles will bg 10 ?Jt(‘)g(‘;ucl)roged%)nllllie'hel¥i :lrlnce
a?éxi‘nag s&ng}])e t,gcf)};fé S.In }me 1121 of Tlable 171' therefore, enter the PWL of all%rilles g;
ingle grille value of line 7. Th i i
the reverberant sound field is read from the horizoni;fl;;‘i’;eo% Elfgrlg r;obmserv:; lf!;

curve of Fig. 18 as —26 db, and entered in line 13 of Table7. The sum of line 12 and"

line 13 values from Table 7 gives, in line 14 :
3 : ,In the general reverberant
ﬁ;ﬁl;nazh:hgo&xgé . ?;rgp:ngon of (}mfhll énd line 14 shows th;t th:olg?gf {:szsudrg
g uencies an i ini
noise treatment for the ventilating ssrsteetlrnleo?'r:&)sx}rll?mdbe used in determining any

Room Criteria

For this example the speech interference Al iteria wi
ce level criteria will be . inati
%C?ggl:u:vihg?% itgha:;, al}r ﬂccep%able no(lis? level for libraries wlglsle?)e g]?::r?u g); t;gx;
Fig. 3. e values read from this curve t i
Table 7. The difference between these criteri T e o e, 15 o
The terion sound pressure level

puted L, in line 14 of the table gives etﬁn i e e e s com.
system. This final result appear% as 1ineelé?gg}r:&ea;.tenuatlon for the ventilating

Treatment

The type of treatment of the ventilati i !
T ] tilating system to obtain th ion gi
lsgcltliz% 106n(»)S‘l;otuh:dcglt?t‘élr?:;?ofxamg will zlpp;qngﬂog many fac?ors xtgfs%izgle(zieiﬁl‘t'ﬁz
package attenuatié }xlxe satisfactory treatment m_ight. employ a 4-foot
P e jinit whose atten Tll: [ gazg.c_t,enstlcs, as given in Fig. 13, are entered in
y . tional 2 db of att t1 i i
second and third octave band could i o oxiagared, 0 vhe
theAlZ ;< ok urd octs Withalll-ifl :glﬁgelr)fa obtained by lining approximately 10 ft of
caleulation is now made of the acoustic '
C ower level ille i
g:lsf\.lmg;he face velocity of the grille is 1500 Cflrl’]/l .58q fi Ee?ggg ?;gnby %}:gr;glrgile 1’?
iy ge a ;:grtlcal or horizontal bar deflection type grille, the averz;.ge power 1%. i
ity of Igogcfprl’r;ti&;r‘{;arggce bands (660-1200, 1200-2400, 2400-4800 cps) for a face velzg-
thngrille ) fpm § exampele?er square foot of grille area or 41 + 10 Fog 1.5 = 43 dbe for
rom line 10 of the calculati i i
bangs calculation table the relative Ly in the speech i
i 20(600—4= 2383% cp%)hgi-%l ldtk:l Consequently the: Lpp of the gglle noligge;{%r?tl(;:
theIre fore, ic Sati.sfactory .s well below the 30 db criterion selected for this room and,
of tﬁermibgﬁf't fields all four grilles contribute so the total acoustic power level
L, is -9 db (:is is 43 + 10 log 4 = 49 dbe. From line 13 of Table 7 the relativ
coineidonse isatl.lh therefore the reverberant L, will be 49 — 26 or 23 db, which be
thereforn oS e same as that calculated at the 7 ft distance from o "grill 4
™ e, is also satisfactory. ne grille and,
1be calculation of grill ise i i

a simpl atio grille noise in this example was left to the end i

x;;)exl'ai :nggn;ﬁgil:% }Eztt.lin: lgrg)(;upiltproblerx; of (:lalcllxlating the fan n(:il:s: ;g?ixgorg::lp

roblegs L ShO t vantageous to calculate the grill i i .

o Chang:ﬁ ;gsd\cs.t.ed in the outline given in the text so thaﬁr if i}?eogreﬂf:rsli{'u: I;ntllgi

correct value may be used in caleulating fan noise attenuation.

CROSS TRANSMISSION BETWEEN R
-ROOMS
THROUGH DUCT WALLS AND

Ducts servin,
and g more than one room permit cross talk between th
tOget?llllgruglgi ll1med with acoustical material. Where the rooms 9,?'65r ?:(l):)nsz
e ducts short, the ducts should be sub-divided to provide




