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Chapter 2 ‘ e SOUND POWER AND SOUND PRESSURE

The i)imcﬁ : Pactor (Q) is used to mmtforthepresenceofhearby reflectors. The
sound pmm\rmltg level (pr%)ﬁ'om an omnidirectional sonnd source of sound power leve!
(Lw) in a free field can be estimated using the following relationship. The way in winén
reflecting planes affect the Directivity Factor is illustrated in Figure 2.2.

Ri

' ame ;. a=e . . :
Figure 2.3 - Directivity Factor Depends on Nearoy Refiecting Surtaces © *
CALCULATING SOUND.PRESSURE FROM SOUND POWER INAFREERELD -
"' Lp=Lw+10 L.ugio(Ql41:r2),+ 10.5 " 22)
where: . .
Q = Directivity factor ’ ' -
Q =0, no reflecting planes present (free field)
Q = 2, 1 reflecting plane present (free field above reflecting plane) . -
Q =4, 2 reflecting planes present (free field with one reflecting wall)
Q = 8, 3 reflecring planes present (free field with source in comner of
3 perpendicular planes )
r = distance from acoustic center of the sonrce to the estimation point (ft)
x = 3141593
Lw = sound power Jevel (dB)
Lp = sound pressure level (dB)
POINT AND LINE SOURCES
POINT SOURCES

A point source is a sound source whose largest dimension is small in relation to the
wavelength it is radiating. An exampleisa fan of 3 ft. diameter that is radiating
noise at 80 Hz (wavelength = 1100/80 = 13.75 ft). Bacause the fan is small in relation to
the radiated wavelength, it can be considered a point source at 80 Hz.
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SPREADING LAW '

Point sources of sound produce equal sound rs.dlanon in alt directions, The sound
pressure level in a free field (no nearby significant reflecting surfaces) decreases by 6 dB
each time the distance from a point source is doubled (Equation 2.3). This effect is
.. sometimes referred 1o as the inverse square spreading law. -

dBj - dB2 =20 Log1o(ri/r2) @3)
jwhcrc: .
dB1 = sound pressure level at distance r1 (dB)
dB3 = sound pressure level at distance 12 (dB)
rl = first distance from point source, ft
r2 = second distance from point source, ft . Lo

As an example, if we are 10 ft away from the geometric center of 2 point source that
'measured 80 dB in a free field and we move 1o 20 ft away, the sound willbe 6 B less or -
74 dB. Similarly, if we move double the distance. again to 40 ﬂ away, then the level will -

e 68 dB. : , .

; Figure 2.3 shows that the arca over which the sound wavé is wpread vanes by the area of |
the spherc and is proportional to the radius squarcd : . v
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Figure 2.3 - The Spreading of Sound Energy With Distange
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LINE SOURCES

Ahnesvume:sasoundsourcecomposeaofmmypomt gources mnged next io each
other in a line.

Line sources of sound produce equal scund pressurcs at cqual distances perpendicular w

themsofﬂmlmesomce.out;qadlmnoeofapmnmlylmwhereListhelmgth

of the fine source. This {“mewavefmntsarecyhndncalandmc

) energyspreadsinomyoneduecnonraﬂm-than two directions, as with a point source

. At distances greater than L/, a line source starts to behave like a point source. At this
distance the resulting wave fronts are more like spheres than cylinders.

In the region where ¢ylindrical spreading takes place, sound pmsslnedmps off 3dB each
tirme the distance is doubled from a line source (Equation 2.4),

’ I dBl dBz = 10 Logl()(rﬂzz) w 4
whera: .
CoL dB1 = soundpressurele\rela;dismmen (B}
f dB; = sound pressure level ai distance 12 (dB)
rl = first distance from point source

2 = second distance from point sousce -

‘ : Figurez4ﬂ1usuawsthefanoffofsoundpmssmelsvelﬁumpomnmandhnesom
'.‘ . . %

b .
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Falloff from peint and area noise sources

Figure 2.4 - Polnt, Area, and Ling Sources
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