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Relationships of acoustic quantities (sound units)
associated with a plane progressive acoustic sound wave

Sound units & v a p I E Pac
Particle _ v a P 11 E |1 PR
displacement & ® ®° o-Z oNZ | o\p | 0o\Z-A
Particle velocity | £ ., _ a P i E 2
v @ Z Z p Z-A
Particle 2 V- p-o | E Pac
acceleratona | ¢ ¢ “ B z | \/; “Npo | “\z A
Sound pressure | =,z V.7 a-z _ JZ |cfpE| [Fe?Z
p 1) A
H A 2 2

Sound intensity | 207 V.7 a’-Z P _ E.c P
=Px/A=p- v @* VA A
Sound energy 2 2 2 a’-p p’ | P

o BN/ I V . — —
density E or w 9 P P e Z.-C c c-A
§oundpowerPac E0*Z AV -Z-A a’-Z-A | p*-A |- A E.c-A |-
= I . A C()Z Z

White = linear sound field quantity and gray = squared sound energy quantity.

Specific acoustic impedance Z = p-c = P izz
v

\; J
kg

Density of air p in poc] is 1.204 kg/m3 at 20 °C
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Sound pressure (excess pressure) p = A in por. =Pa
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Formula Wheels

Because 1 W - s=1N - m, the sound energy density is 1 W -s/m3 = 1Nm/m3=1N/m?and that is the
unit of a sound pressure in pascals! To remember: W-s=N-m=J (joule).




