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* R. A. Nielsen: Dirt pattern on walls (ASHVE Transac­
tions, Vol. 46, 1941, p. 247).

‘ P. Drinker and T. Hatch: Industrial Dust (McGraw-Hill 
Co., New York).

* Code for Testing Air Cleaning Devices Used in General 
Yeniiiaium. Section I, Unit or Panel Type Air Filtering De­
vices (Air Filter Institute, 1953).

1 ASHVE Standard Code for Testing and Bating Air Cleaning 
Devices Used in General Ventilation Work (ASHVE Transac­
tions, Voi. 39, 1933, p. 225).

1R. S. Dill: A test method for air filters (ASHVE Transac­
tions, Vol. 44,1938, p. 379).

* H. L. Barnebey: Activated charcoal for air purification 
(ASHAE Journal Section, Heating, Piping and' Air Condi­
tioning, March 1958, p. 153).

u Laboratory Design for Handling Radioactive Materials 
(Building Research Advisory Board, National Research Coun­
cil, Washington, D. C., Research Conference Report, 1952).
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CHAPTER 25

SOUND CONTROL
Acoustical Terminology; Apparatus for Measuring Sound; Approaches to the General Problem of Noise Control; Criferio 

for Noise Control; Kinds of Noise; Noise Generated by Fans, Grilles, and other Sources; Sound Attenuation in 
Ducts; Determination of Room levels; Cross Transmission between Rooms and through Duct Walls; 

Controlling Vibration from Machine Mountings

T
HE NOISE created by heating, ventilating, and air- 
conditioning equipment has become an important factor 
in modem building design. Related to this, and of equal im­

portance, is the problem of the transmission of speech or 
music from one part of the building to another through venti­
lating and air-conditioning ducts. The architect and the acous­
tical engineer cooperate to produce rooms that are satisfactory 
for speech, music, or other intended uses. The ventilation and 
acoustical engineers cooperate to ventilate and air condition 
these rooms to be physically comfortable without adding noise 
in excess of established requirements. This chapter is planned 
to supply part of the information needed to achieve adequate 
quietness in rooms that are ventilated and-air conditioned 
through supply ducts. The quieting of unit heaters and coolers 
is assumed to be the job of the manufacturers and is not 
covered here. Remaining information on cost, availability, 
durability, and ease of installation can come only through 
experience with practical installations.

ACOUSTICAL TERMINOLOGY1
Sound Power W is the power in watts produced by a source 

of sound. This power may be (a) the total power radiated by 
the source over its entire frequency range, (6) the power 
radiated in a limited frequency range, (c) the power radiated 
in each of a series of contiguous frequency bands, or (d) the 
power radiated in a certain direction. The frequency range 
or frequency band should be clearly stated.

•Sound Intensity I is the power radiated in a specified direc­
tion through unit area normal to this direction, e.g., watts 
per square meter, watts per square foot, or watts per square 
centimeter.

Sound Pressure p is the root-mean-square incremental 
pressure produced when a sound wave passes through an 
otherwise undisturbed medium. The unit b the microbar (l 
dyne per sq cm or 0-1 newton per sq m).

Frequency f is the rate of repetition of a periodic phenome­
non. The frequency b the reciprocal of the period, or the time 
necessary for the phenomenon to repeat. The frequency / of 
a single tone sound wave b equal to the ratio of the speed of 
sound c to the wavelength A of the tone. / - c/\, or e «* /A. 
The unit b the cycle per second, or cps.

Decibel db b a dimensionless unit for expressing the ratio 
of two numerical values (usually electrical or mechanical 
power) on a logarithmic scale. The number of decibels b ten 
times the logarithm to the base 10 of the numerical ratio of 
the two quantities. For example, let VFi and Wj designate

two powers; or It and h designate two sound intensities, and 
let M designate the number of corresponding decibeb, then

TP.M = 10 log« — (1)

or, M — 10 log,, ~
It

(2)

Alternatively, the ratio of two sound pressures squared b 
expressed in the same units,

M - 10 logit — - 20 logu ^ (3)
P*’ P*

These relations tacitly assume that: W - jP/Z, which 
means that Z, the acoustic impedance, b real, and that for 
pi and p,, Zi = Zt. Thb b not usually the ease, but because 
sound pressure b the easiest variable to measure in a sound 
field, the relation:

M - 20 log,, - (4)
P*

is commonly used. Thus, in a sense when used in thb way, the 
decibel b redefined on the basis of a pressure squared ratio 
rather than a power ratio.

Odaoe Frequency Bands. The frequency range of a noise b 
frequently broken up into octave frequency bands where, in 
principle, the upper frequency is twice the lower frequency of 
the band as shown in the following tabulation.

tend Member Usual Frequency Utah Approximate Geometric 
Mean Frequency

1 20 to 75 cps* 40
2 75 to 150 105
3 150 to 300 210
4 300 to 600 425
5 600 to 1200 850
6 1200 to 2400 1700
7 2400 to 4800 3400
8 4800 to 10,000* 6900

* The highest aad Unrest at utuftUjr used, emtain somewhat mate thea 
dm ceteve u indicated.


