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_ Py 1013%10% 164 K9
P=Rr = 287(2982) " " me
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sTu 7" T 2098 s
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Density p, impedance 2,
Material kg/m? Speed of sound ¢, m/s rayl

Gases at 25°C (77°F) and 1 atm.

Adr 1.184 346.1 409.8
Ammonia 0.696 434.5 302.4
Carbon dioxide 1.799 269.5 484.7
Helium 0.1636 1.016.1 166.2
Hydrogen 0.0824 13164 108.5
Methane 0.666 448.1 293.7
Nitrogen 1.145 352.0 403.0
Oxygen 1.308 328.5 429.6
Steam at 100°C 0.5978 472.8 282.6
Liquids:
Ethyl alcohol (25°C) 787 1,144 0.900 = 10°
Ethylene glycol 1.100 1.644 1.808 x 10°
(25°C)
Gasoline (25°C) 700 1,171 0.820 % 10°
Kerosene (25°C) 823 1.320 1.086 x 10°
Sea water (20°C) 1,026 1.500 1.539 x 10°
Water (15°C or 59°F) 999, 1 1.462.7 1.461 % 10°
Water (20°C or 68°F) 008.2 1.483.2 1.481 = 10°
Water (25°C or 77°F) 997.0 1.494.5 1.490 x 10°
Water (30°C or 86°F) 995.6 1.505.8 1.499 % 10°
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Characteristic
Density p, impedance Z,
Material lﬁg,."m3 Speed of sound ¢, m/s rayl
Solids:
Aluminum (pure) 2,700 6.400 17.28 x 10°
Brass 8.700 4,570 39.76 x 10°
Brick (common) 1.750 4270 7.47 x 10°
Concrete 2,400 3,100 7.44 % 10°
Copper 8.910 4,880 43.48 x 10°
Glass (window) 2,500 6,000 15.00 x 10°
Glass (Pyrex) 2,300 5,200 11.96 x 10°
Ice 920 3.200 2.94 x 10°
Lead 11,300 1,980 22.47 % 10°
Lucite 1,200 1,800 2.16 x 10°
Polyethylene 935 1.980 1.85 x 10°
Steel (C1020) 7.700 5.790 44.58 x 10°
Wood (o0ak) 770 4.300 3.31 x 10°
Wood (pine) 640 4,750 3.04 x 10°
Zinc 7,140 4,270 30.49 x 10°
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Quantity Definition, dB Reference
Sound pressure level L, =20logo(p/Prer) Prer = 20 uPa )
Intensity level Ly = 10log,o(1/ ) Ll =1pW/m”
Power level Ly = 10logo(W /W) Wee =1pW
Energy level Ly = 10log,,(E/E. ) E=1p]
Energy density level Lp = 10log;o(D/ D) Dyer = 1 pJ/m?
Vibratory acceleration level L, = 20 log,(a/aes) Urof = 1011111,/52
Vibratory velocity level L, =20log,,(v/v.) Vs = 10 nm/s
Vibratory displacement level Ly =20log,((d/der) dier = 10 pm
Vibratory force level Ly = 201logy(F/Frer) Frog = 1uN
Frequency level Ly = 10log,o(f /fret) fref = 1 Hz
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L, =Ly + DI — 20logioT + 1010g10(4n—;ef)
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DI = 10logqo Q oY)
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Lp =10 IOglom = 80.0dB
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LU =20 loglOW =938dB
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97.6 x 107°

LI =10 10g10W =799dB
0.282 = 107°

LD =10 lOglov =545dB
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I
L;; = 80 dB = 101logy, <—1>
Iref
I
LIZ = 85 dB = 1010g10(_)
Iref

1l peplys alilaz job 4 leoge Dol 51 Sy e ol
80 w
I, = (10—12)10(ﬁ) = 10_4W
85
10.

w
1, = (10-12)10(10) = 3.16 « 107 —

mW
mZ

I=1+1,=0.100+ 0.316 = 0.416
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0.416 * 1073
LI =10 10g10T = 86.dB

Li oY)
L =10 logy 1010
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2 Octave bands
3 Bandwidth
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(Lp+CFA) DA
LA = 1010g10 10 10 ©9)
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Octave band center frequency, Hz  A-scale CFA  C-scale CFC

315 39.4 3.0

63 26.2 0.8

125 16.1 0.2
250 8.9 0.0
500 3.2 0.0
1.000 0.0 0.0
2,000 1.2 0.2
4,000 +1.0 0.8
8,000 1.1 3.0
16,000 6.6 8.5
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Sound level meter
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