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The support should be so comphant that the natural frequencyof the massof the machinery.
.on its elastic support will be low in comparlson with the vibrational frequencnes whlch are
to be insulated. :

6 ® What means should be' utilized for preventing arr-hbrne noise from the
ventilating equipment from being transmitted through the walls, cetllng, or
floor of the equlpment room?

Treat the interior ‘walls and ceiling of the equlpment room with absorptlve matenal ‘see
that all doors and windows to-the equipment room fit tightly in their frames; and use
wall, and floor and ceilirig pamtlons whxch have an insulation value of not léss than 50db.

70 Name effective methods for reducmg the transmission of sound through
ventilating ducts.

Line the ducts with ‘sound absorptlve materlal or use- sultable sound filters made up of ’

long channels of small cross-sectlonal area, hned thh sound ahsorptlve material
8 ® What are the eﬂ'ects of humldlty and temperature on the absorptxon of
sound in au'. .

The absorptlon increases w1th :a rise in temperature, and decreases for relat:ve humxdltles

above about 20 per. cent. A relative humldlty of 55 to 60 per cent is advantageous
acoustlcally in large audltonums e s g
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9@ How may sound be measured and what are the advantages of the methods
. available?

Three practical methods are now avallable to the heatmg and ventxlatmg engmeer
namely: - .

a. The noise meter method

b. The audiometer-and ear method.+

" ¢. The tuning fork and ear method.

Except for mstrument ad]ustments and the “use of the eye in readmg a meter the human:

element does not enter into measurements made with the noise meter, so it is to.be pre-:

ferred; if available. The tuning fork method is relatively cheap and simple-and suf-

ﬁcnently accurate for most field work. - The audlometer and ear method ranks between -

. these two in preference.

10 @ What are some of the ‘more lmporwnt sources of noige in bulldxngs, for"

which the heating and veutllatlng englneer may be held rwponsnble" )

@. Furnace room equxpment

.- Radiators and piping. ) o o
. Uncalked openings in walls around plpes and ducts
. Ventilating fans, if noisy in operation and not 1solated from the bulldmg structure by
. properly doslgned vibration dampmg foundatlons . L

. High air velocity in. ducts..
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" noise would be ob;ectxonable

sound ‘conducting paths.

. Cross connection.of rooms acoustlmlly through ducts. .
Ventilating ducts without sound absorbmg lmmg, lf reqmred
Unit heaters and ventllators

. Unit air. conditioners.
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11 @ The noise level in. the fan room drrectly under the main ﬂoor of a theater. .
is:70 db. The floor is constructed as descnbed in Item 5 Tahle 3., What is'the

fan norse levél in the theater? R - .oy nd
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Ventilation fan-rooms not msu],ated acoustlcally from parts of the bu1ld1ng where

. Ventxlatmg ‘ducts without flexible- non—metallxc sleeves in them ‘to break metalhc_ ‘
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Accordmg to Table 3, the average coefﬁcnent of sound transmission, ¢, of such a- ﬂoor
constructlon is 0. 0000020 The transnussxon loss through the ﬂoor expressed in db is:-

= 10 lOgm—l' R "' N xl AR SO
.. ‘= 10 lOgm

= 57 -
The fan noise level in the theater would, therefore, be 70 db less 57-db, ‘or 13 db, which,

according to Table 1, is an acceptable level.

Another way of arriving at.the same result is by use of .F ormula 3 in which.I' is the in-
tensity of fan nois¢ as ;measured in’the theater, and-J" its intensity as measured in thel
fan room, I, being the reference intensity in both cases, while « is 0.000002 or 2 X 10-5..
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10 logm 20 13 db
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12 . Measurements made separately of 'the noises from dlﬂ'erent sources'pre-
vailing in a large, noisy banking room revealed the followmg average noise -
levels:

a. From the street through wmdows, doors, and walls, 40 db.

'b. From adding machmes, typewriters, human movements and conver-
sation, 60 db.

c. From the ventilating system, 50 db.
What was the total noise level of the room?

Calling Is, Iy, and. Iy the intensities of the street, banking room, and ventllatlon noises,
respectlvely, and I, the reference level we have:

Is_‘ Ip _ o ] Iv _
T, = 10¢ I = 10 A = 10

The total mtensxty, I, w1ll be dg +Ip + Iy

The intensity level i is 10 logm Ii
o

10 logio
‘10 logm (10‘ 4 108 4+ 105)
60.4 db

(Is + In + I)
I

u’ e

Note that the total loudness level is not much above the level of the loudest noise. While
gmse uét;_njltxes may be added arithmetically, noise levels expressed in decnbels cannot
e so adde

130'A venulatmg fan room 30 ft by 30 ft by 12 ft has brick walls, a concrete
floor, and a concrete ceiling. How much will the noise level of this room,
expressed in decibels, be reduced by applying sound insulating material (co-
efficient of absorption 0.6 at 512 cycl g to two walls and the ceiling? :

- Use Formula 2:

1
I = P_aS_ before applying material

. et T
- L= I:j after applying material
’ IISI )
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