THE FUNDAMENTALS
Measurable Characteristics
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Human Response to Sound
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Response = Measured Intensity / Threshold Intensity
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X 1 - Audible range of the human ear.

20Hz - 20,000Hz
10E - 12 to 10W/m
2E - 5 to 200 Pa
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Decibels

iAol H&S SAst=d AHEEE @9 Alexander Graham Bell9] ©]&-& u}, belo
Aok A= vlastal = 59 zkolzt 108jol¥ 1belol &f&fl, T3k A= Blulstal
=9 zkel7F 1008 el™ 2belell &l FrHe] W debxith Mo w@hel= o {ds] vy
HEolm= 1/108te], o A st A Eolgts @95 ARE-g.

—

SR
o ¥

ellA Fol FE ZHEA w2 ALs] ovlAE AP, AAe] " 7P
1000Hz= 4dA 3} Fo) 7hgA ek, Ao 2 V&S AbeAle] Fo A s

Logarithms and Decibels
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Basic Relationship
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log(MN) = logM + logN
log(M/N) = logM - logN
log(1/N) = -logN

log(NY) = nlogN
log(N™™) = (m/n)logN
log.(M) = logp(M)>loga(b)

Loudness and Sound Levels
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2% 1 - Equal loudness contours showing the variation in sensitivity If the
ear with both frequency and intensity.
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SWL = 10 logio ( W / Wrer) dB
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ex) 120 - 1, 130 - 10, 140 - 100, 150 - 1000
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SIL = 10 logio ( I/ L) dB
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SPL = 10 logio ( P? / P%ep) dB
SPL = 20 logio ( P / Prer) dB
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20logl0([ | Pa /2E-5)dB
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ex) 93.979 - 1, 113.979 - 10, 133.979 - 100, 153.979 - 1000
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SIL = SPL + 10 logio ( (2E-5)* / (poc)*1E-12) dB
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Spatial Directivity(3-7F X 3FA42)
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2) WA (directivity) :



Q#ts & 4R A& A (Directivity Indexd)E o]&3lo] dBZ WEksli= Zlo] UubH o]
ot} o7ldE oy Fe F2]o] o] gH)
= 10 log(Q

Spectral Content
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Typical Sound Power Levels

*%k31 ¢ JAC Noise Control Reference Handbook, 1989 Edition by Martin Hirschorn.

X 2 - Sound power of a range of example sources.

Saturn rocket 100,000,000 200

After burning jet engine 100,000 170

Centrifugal fan at 500,000 cfm

100 140
(849,000 cu m/hr)

75 piece orchestra
Vane axial fan at 100,000 cfm 10 120
(169,900 cu m/hr)

Large chipping hammer 1 120

Blaring radio

Centrifugal fan at 13,000 cfm (22,087 0.1 110
cu m/hr)
Auto on highway 0.01 100

3) A& A4(Directivity Index) : A& AGFE @AW FAE 2 F. A& A gol A4 S 10W8 & &
9= dB



Food blenders—upper range 0.001 90
Dishwashers—-upper range 0.0001 80
Voice—conversational level 0.00001 70
Quiet—-Duct  silencer, self-noise at
0.00000001 40
+ 1000 fpm
Voice-very soft whisper 0.000000001 30
Lowest audible sound for persons with
0.000000000001 0

excellent hearing




