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910 ~ CHAPTER 4

. of the air conditioning équipment only, is equivalent to, or less than, the:

©7.1954 Guide

TaBLE 3. AVERAGE Sounp CONDITIONS;IN VArIOUS. TYpEs OF RooMs aND

- .. DULLDINGS® .
. Flat Response Network

. Tyre or Roox ox Bumwsivg Drciness
Broadcasting studios. .- .. .................................. 20-30
- o o (very quiet)
Residences, churches, libraries, apartments, auditoriums, execu- R 40—55 .
tive offices, class rooms............ IR S ’ -(quiet) .
Hospitals, cblf;ft:roomsi‘Quiei; offices, show rooms, small retail | , 4560
stores, tea rooms, hotel dining rooms, foyers, upper floors of /| " (moderately
department, stores, ré'c_yea.t.ion TOOMS. .. ..ounnnnnns R - {quiet)
Banking rooms, beauts’-f salons, barber, shops, general offices,l: . 55-70
restaurants, main floors of department stores, cocktail lounges,|. . (average)
dairy bars, tap rooms, billiard halls.....00.... ... ' .
Gyinnasi\ims,:fransportation waiting rooms, drug stores, grocery
stores, cafetérias, super markets, recreation halls; post offices,] . (moderately
swimming pools, locker rooms, garages, service stations, dance{: = mnoisy)
halls, 1aund¥ies, dry cleaners, bowling alleys....... e o
Waréhouses, office machinery, field houses, hangars, skating | . 75-100 V
rinks, loading platforms, packing plants, factories, machine | (noisy)

shops, foundries, forge shops, round houses, steel mills. ... S0 D

 Vaiyes based on recent n‘u{rvays. ) .
tion equipment out of operation, unless such equipment presented no -.
acoustical addition to normal conditions. The windows and doors were'
closed to simulate the conditions of normal occupancy. In Table 2,
minimum, representative and maximum levels are given for each type of.
space, classified as shown in the following paragraph. In Table 3, the!
minimum to maximum range is shown, with the same general classification: f

Minimum sound level refers to spaces within well-constructed buildings;
typified by double windows, carpeted floors, and acoustically-treated walls:-
anddcei]ings._ In such spaces heavy upholstered furniture is also usually-
_ Representative_sound; levél réfers to spaces within average. construction-
with average furnishings, and exposed, to external sounds typical of the™
locality in which the space is usudlly found. - =~ v

. Mazimum -sound :level refers -to (1) any ‘space within ‘inexpensive con-;”

struction where bare furnishingsare used, and where noise is normally potF

an important facter; or: (2) spaces i
traffic or industrial:noise. ! ; s

iIn general; if the sound 'l'es?fel' in the space msulting from the operatio

typical level (from Tables 2'or 3 or, better still, determined by actual site.:;
measurement) the installation will prove satisfactory. ‘If thé space level::
and the equipment level ‘are equal and beard together, the resultant lévé)lx;"?
will be 3 db higher than either space or'equipment level alone. However, .
to minimize possible annoyance due to introduction of single or distinctive H

frequéncy components from the equipmert, it is desirable to design for anw

equipment sound level of at least 5 db below the typical-space level.
' ' NOISE GENERATED BY FANS

Noise generated by fan wheels may be divided into two clﬁ.ssiﬁcatipl}i
rotational noise and. vortex noise. The rotational noise' may be deseri ’

‘close proximity to véry intense street“ A
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FIG‘. 1.. Sounp Level CHarACTERISTICS OF TYPICAL CENTRIFUGAL
Cal e MurTl-BLADE VENTILATING Fan - . . . - - ..+

as that.due; to the thrust a.nd«torque -appli ai rtex.noise i
; y :torque applied fo. the air. .. Vortex.

:Iﬁat due to the shedding of vortices from the blade, and is. depé};élglﬁ?olz
he angle .of attack, velocity, air turbulence, and blade :shape. .Vortex

- hoise is due to pressure variations on the blade as a resul iati
P C 1O press Ar1at1( ‘the blade: t of .variatio
- air circulation. Given the noise level at'the outlet or inlet of ;dnitly;:g?

fan construction under speci iti 1 i

n ruction un specific, conditions of size, tip speed, and t
Pressure, the noise levels at other values of tip_sbé’e:d,}:;btgl pressure gfla&l
Size may be approximated by the relationships: .~ ¢ S

. 1. For const. ize-and. poin T o -
increasing spee&dl}t. ilfe éndip-omt of T ating, :»tl.le‘DOIS(? le,vél'.Of afan‘will increase with

9 RPM, W )]
. 2. For constant | i R ey o L L
increase with'ihc'i-egggufr;?‘s!;get;dp sp_e?{i, t_.he . ol§eflfay?l Of_ a'gl v en; t’,"?f’?.‘_’-f fan:will
db (change) = mlog,;(sfz.e’) U @
P . o ) "\ Size, o l"
an size refers to wheel diameter, housing height or some dimension that is di
rectly proportional to linear units. Fan si ng height or some dimension that is di--
of' preferred numbers, have n: lsizniff;:l:lgtlaz.es ba.se_d on arbitrary systems or systems

 dchange) '=i}5o‘1ag.,:'_'i(RPM’)

: - The noise of a gi is not o :
. . X given fan is not constant at constant speed if the air-
delivery changes due to change of resistance. In gei‘era‘ll), a backwa?(;

curved blade fan is lowest in noise at or near the point of maxi
- o : N ) N
z;gfclicey ; a forward curved bl‘ade fan af or between I1§he point g? :aulglmizﬂxin
. ciegcy and shut-off jan axial flow fan at or between the point of maximum
-~ ;g3a(tllg ll;rglsl g’eimaﬁo- The q;)lse level of a double width fan may be

ra L& O e
Sa?}el conditions of speed and psrléns;ua;gm glo width fag qpergtmg under the
e sound level characteristic curve of a typical ventilating fan of th

g‘fmttnfugal multi-blade type is shown in Fig. 1. The accengted pgrtiog
tion : ((:iurves denotes the range of minimum sound emission. ' The selec-
tion rn application of the fan should be made within such good applica-
varic ua,;n%e where quietness of operation is .of major consideration. ‘The
isticg th ypes of fans available possess individual sound level character-
oughout their range of possible operation. Recourse to standard




