AwmericaN Society of HeaTing and VENTILATING ENGineers Gupg " Crarrer 18—Sounp Controv
g B 'S

possible to design filters which. will suppress the ordina
to the ventilating or air conditioning of buildings!. .

In general, the mo(ti:ion of air resultit;)g1 f(rjofr%l the ventilating of |,
not sufficient to introduce any appreciable difficulty in auditor; . : idity i
where noise may originate from the issuing of high-speed air f?éﬁs;l oy £, Although this dependeﬁce (l)1f zlllbfsorptlc:lré usl:)(:;:l élutrl?é(llg’uﬁ
However, by proper stream-lining of the nozzles, it is possible to By - ésn“;uc of log\r—frg:quenCY,aﬁ we 51‘.5 ll)% -fre(}ue Zn cies b,elow about
with speeds which are adequate for all practical purposes Without- afe. - f absorption 1n the air is negligt t?‘l orbre?ution o ner

ducing any disturbing noises. Since sound is propagated with 5 vel sZations per second. }.Iﬁoweve; ot ca iloigc)s dependence upon
of more than 1100 fps, the velocity of the air would have to attaj, s g PiLe ~in the air is a significant fac orl, an = d gﬁr-conditioning
_of -at least 20 to 30 fps before.these -wind velocities would havepe?d' ; ty calls for cgreful consideration in planning .

appreciable influence upon the propagation of sound. - .. ment for buildings. '

~If . there is to be any appreciable motion of air in an auditoriym X
advantageous to have the upper layers of air moving in a directiop g8
the stage toward the audience, as this will tend to refract the sound Wav
down’ toward the audience. However, unless the speed of the aj;
great as 20 or. 30 fps, the amount of refraction will not be noticea,
Therefore, as a rule the'motion of air in an auditorium does not haye
appreciable effect upon the acoustical properties of the room.

' ‘ 3 i ¢ bsorp-
82 per cent. It will be seen, the{efore, tl}aj: thea

do-lf zlfe'ailr) is twice as great at a relative humidity of 25 per

; ‘t a relative humidity of 82 -per cent. This explains why

;aopen travel so much better on humid days than they do on

Ty Noiseg ing

PROBLEMS IN PRACTICE

‘What are the requirements for good hearing in a room?

i ! i iform distribution of
B se, adequate loudness of speech or music, um C )
fﬂ!idgt‘grg,o?oﬁ?the room,. freedom from echoes and sound foci, no pronouycedroso—
%and pgroper reduction of reverberation. .

EFFECT OF HUMIDITY UPON ACOUSTICS

. Recent experiments® have shown that both the humidity and the
perature of air have a- marked influence upon the rate of absorption '@}
high-pitched sounds. Perfeétly dry air is less absorptive than air ¢ ect? .
taining any amount of water vapor. At relative humidities of 5 < i insi i duced, and conse-
cent, fhe a?;r is highly absdrptivg but-becomes less and less abso:gggepg, \W“tﬁllxof;m;?dv;ﬁﬁf{i:g tgqﬁ?;iizta%;gﬂie. Sﬁfﬁﬁ%&ﬁﬁ lel‘hp closed
the humidity is increased. High-frequency sounds are propagaty/ BB =% s susin air conditioned buildings exclude outside noise, which makes all inside noise
better in cold humid air than in hot dry air, and since high-frequeng echanical equipment seeni louder. ' :
sounds are particularly important for the preservation of. good quali
in speech and music it is advantageous to maintain the air in a room at§
relatively high humidity, not less than about 55 to 60 per cent. On thi]
other hand, where it is desirable to_absorb all frequency components of
sound, as for the reduction of noise in offi¢es; it is advantageous to m
tain relatively dry air. i ST

The time of reverberation in a room is given by the following equation

C0.049V
"4mV — Sloge (1 — a)

¥ i i i d air conditioning of
odern improvements in the acoustics an A X 4
Whgs'dgr::ent new acoustical problems to. the heating and ventilating

Name the acoustical problems which should be solved in conngct_ion with
e installation of heating or air conditioning equipment. .

¢ jetly operatin uipment; adequate insulation of walls surrounding the
“E;;’:n?frggﬁ fnogﬁting %fegll ;\)ribrating equipment on flexible supports v_vﬁuch will
\ianate solid-borne vibrations; design of suitable sqund filters to reduce tde trans-

son of noise through ventilating ducts; the use of suitably low Valr_s'pegds an stream-
fining, where necessary, to prevent eddy noises. T

t = Are good heat insulators also good sound insulators?

rule, no. Blankets and felted materials offer considerable—insu_laj:ion for squ_nds of

"”he’e high frequency, but very little for sounds of low freq_uency';

V = volume of room in cubic feet.

S = interior surface of room. .

a = average coefficient of sound-éb;orption of the interior surface of the room.
- m = the absorption coefficient of the air in the room. ’

What is the principal consideration in the selection of elastic .s‘u'ppqrts for
insulation of machinery vibration? - . R .

5 compliant that the natural fréquency of the massof the machinery
fcke oot suppors il be low in comparison with the vibrational {requencies which are
The coefficient m depends upon the frequency of the sound and the "be insulated. o
humidity (and probably the temperature) of the air. At a temperatureof
70 F, and for sound waves having a frequency of 4096 vibrations pef

second, m = 0.0027 at 25 per cent relative humidity, 0.0018 at 54 per

: iliz " preventi i ise from the
What means should be utilized for preventing air-borne noise fro:
k- ventilating equipment from being transmitted through the walls, ceiling, or
§! floor of the equipment room? : ] o
‘How Sound is Controlled, by V. O. Knudsen (A.S.H.V.E. TRANSACTIONS, Vol, 37, 1931). Ak Tt the interior walls and ceiling‘of the equipment’ foom }v)vtl]th 'iib:g;?lf\;g n’?ét.e:,?,lj; fee
$Effect of Humidity upon the Absorption of Sound in a Room, by V. O. Knudsen (Journal Acousticlg that all doors and windows to the equipment room 3 '1:'g y in their fram os; and use
Society of America, July, 1931). Also see report presented at the May, 1933, meeting of 4. S.of 4. . T3 ""gll;and floor and ceiling partitions which have an insulation vals .
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