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MASKING The increase in threshold of audibility of a sound necessary to permit
its being heard in the presence of another sound.

NATURAL FREQUENCY The frequency at which a resiliently mounted mass when
set into vibration, would vibrate under the influence of gravity alone with no
added force or constraints. (Often calied “resonant frequency”’).

NoISE Sound unwanted by the listener, meaningless sound, random sound.
NOISE CRITERIA (NC) A family of octave band spectra giving limiting values of
sound pressure level for speech interference and acceptability requirements in
particular applications, usually types of office.

NOISE RATING (NR) CURVES OR NUMBERS Similar t0 NOISE CRITERIA, NR curves
apply to a wider range of applications, from factory noise to noise in homes.
ocTAVE The interval between two sounds one of which has a frequency twice
that of another.

OCTAVE BAND A range of frequencies whose upper limit is twice the frequency
of the lower limit.

PEAK SOUND PRESSURE LEVEL The value in decibels of the maximum sound
pressure, as opposed to the root-mean-square, or effective, sound pressure.
PHON A measure of loudness level (on a logarithmic scale) which compares the
loudness of a sound to that of a 1,000 cps tone of known sound pressure level.
PLANE WAVES Waves in which the fronts are parallel with one another at right
angles to the direction of propagation.

REVERBERATION The persistence of sound within a space after the source has
ceased, due to repeated reflection at the boundaries of the space.
REVERBERATION TIME The time it takes for reverberant sound of a given frequency
to decay by 60 dB after the source is cut off.

SABIN A measure of sound absorption of a surface. An absorption of 1 sabin
is equivalent to 1 square metre of a perfectly absorptive surface.

SOUND POWER LEVEL A value equal to 10 times the logarithm to the base 10 of
the ratio of the total acoustic power emitted by a source to a reference power,
which is normally taken to be 10—1% watt.

SOUND PRESSURE LEVEL A value equal to 20 times the logarithm to the base 10
of the ratio of the root-mean-square pressure of a sound to a reference pressure,
which is normally taken to be 2 X 10—% N/m?,

SOUND sHADOW The acoustical equivalent to a light shadow, usually partially
filled with sound energy as a result of diffraction.

SOUND REDUCTION INDEX 10 times the logarithm to the base 10 of the sound
energy incident upon a panel to the sound energy radiated from the opposite
side.

SPEECH INTERFERENCE LEVEL The arithmetic average of the sound pressure levels
of a sound in the 500 Hz, 1000 Hz and 2000 Hz octave bands.

STRUCTURE BORNE SOUND Sound energy transmitted through solid media such as
the building structure.

THRESHOLD OF AUDIBILITY The minimum sound pressure level at which a person
can hear a sound of a given frequency.

THRESHOLD OF PAIN OR FEELING The minimum sound pressure level of a sound
of given frequency at which a person experiences physical feeling or pain in the
ear.

THRESHOLD SHIFT An alteration, either temporary or permanent, in a person’s
threshold of audibility.

VIBRATION ISOLATION Any of several means of preventing or reducing the trans-
mission of vibrational energy from body to the structure in which or on which
it is mounted.

WHITE NOISE Noise of a statistically random nature having equal energy at every
frequency over a particular band.



APPENDIX D
CONVERSION FACTORS

To convert Into Multiply Conversely,
by multiply by

Metres Feet 3-281 0-3048
Millimetres Inches 00394 254
Square metres Square feet 10-8 0-093
Square metres Square inches 1550 645 x 10—¢
Cubic metres Cubic feet 35-31 2:832 x 10—?
Kilograms per square metre  Pounds per square foot 0-204 4-88
Kilograms per cubic metre Pounds per cubic foot 0-062 160
Metres per second Feet per minute 196-8 508 x 10—3
Cubic metres per hour Cubic feet per minute 0-589 17
Kilowatts Horsepower 1:341 0-746
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Absorbers, panel or membrane, 128-9
porous, 122-5
resonant, 125-8
Absorption characteristics, 51
coefficient, 37, 50-1, 63-6, 72-4, 77, 79,
96, 122
calculation of, 63-6
in plenum chamber, 90, 91
ratio of average, 157
resonant absorber, 126, 127
high frequency, 158
low frequency, 158
maximum, frequency of, 127
molecular, 57, 80
panel type, 158
Absorptive blanket, 156
material, importance of thickness, 124
Accelerometer, 148
Acoustic door, 75
enclosure, 49, 79
energy, 42, 100
images, 69, 70
impedance, 87, 88
intensity, 54, 64, 80
laboratories, noise criterion, 19
louvre, 164-5
pads, 39
particle velocity, 123, 124
power, 12, 46, 53
pressure, 1, 5, 6, 85, 160
screens, 156
source, 72
tile, 162
Actuators, air exhausts from, 148-9
Aerodynamic resistance of bends, 86
Air absorption, attenuation due to, 58, 59
Air-borne noise, 105, 106
Air distribution system, 80
elasticity of, 1
exhausts from small actuators, 148-9
movement, sources, noise control,
141-51
process, exhausts, noise control, 141
velocity of sound in, 3
Aircraft engines, 146
acoustic power, 12
sound pressure level, 11
Aluminium, critical frequency and surface
density, 117
velocity of sound in, 3
Amplifier, 28
Amplitude transmissibility, 137
Analyser, electronic, 15
Anechoic chamber, 38, 42, 44, 46, 50
termination, 45, 46 48
Anti-vibration mounts, 185-91

Apartment building, 78
noise criterion, 19
Apron, acoustic, 171
Asbestos-cement barriers, 154
cri;ic_;ll frequency and surface density,

Atmospheric effects, 57

pressure, 1

side sound levels, 97-100, 106
Attenuation due to distance from source

153
excess, 57, 58, 60, 153
low frequency, 133
negative, 60
Attenuators, absorptive type, 182
Audiogram, 22
Audiometric rooms, NR levels, 32
Audiometry, 22
Auditory canal, 20
nerve, 20, 21
threshold, 21, 22, 23
Axial fan, acoustic performance, 84
in ventilating systems, 174, 175
octave band spectra, 83
sound power, 98
Axial symmetry, 41

Baffle, partial, 182
vertical, 158
Ball mill, frequency spectra, 17
Bandwidth, 27
Barriers, asbestos-cement sheets, 154
attenuation from, 60-2
cinder block, 154
in rooms, 156
Bearings, frictional forces, 133
Bel unit, 7
Bell, resonant frequencies, 150
Bends as secondary noise elements, 101
attenuation of sound in, 8
horizontal, 179
noise generated by, 81, 82
sound absorption in, 131, 133
vertical, 179
Beranek, 82
Bitumastic sealing compound, 161
Blanket, absorptive, 156, 160
Blowers, ventilating, 141, 173
Boiler room, 78
noise criterion, 19
Boiler shop, sound pressure level, 11
Boundary layer, 62
Branches as secondary noise elements, 101
attenuation of sound in, 86, 88
Brass, damping capacity, 150
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Breakout, noise, 107-9, 184
Brick, critical frequency and surface
density, 117
velocity of sound in, 3, 4
Brick wall, sound insulation, 119
Bridging of isolators, 191
British Standard 848 Part 2, 46, 82
2750:1956, 47
3638:1963, 51
4142:1967, 33, 35, 36
4196:1967, 44
4718:1971, 49
Broadcasting studios, NC levels, 32
Building materials, absorpticn coefficients,
50, 51, 63-6
sound reduction index, 118
Burolandschaft, 68
Business machines, noise criterion, 19, 32

Canals, semi-circular, 20
Canvas ducting connector, 183
Cavity, middle car, 21
Ceiling, absorption coefficient, 64
absorptive, 69, 70
false, transmission via, 98, 160
mass, 168, 169
suspended, 160, 168, 169
structural, transmission via, 160
Cellular absorbers, 122
Centrifugal fans in ventilating systems, 174
octave band spectra, 83
sound power, 98
Chamber, plenum, 90-1
Churches, NC levels, 32
Cinder block barriers, 154
Cinemas, NC levels, 32
NR levels, 32
Clinics, diagnostic, noise criterion, 19
NR levels, 32
Cochlea, 20, 21
Coincidence effect, 116
Combustion loads, 133
Commercial environment, noise accept-
ability, 18
Community reaction to noise, 33, 36
Conc]e‘lr; halls, low-frequency attenuation,

NC levels, 32

Concrete, critical frequency and surface
density, 117

sound reduction index, 118

velocity of sound in, 3
Conference rooms, NR levels, 32
Construction site, sound pressure level, 11
Contractions as secondary noise elements,

101
Control valves, 146-8
Conveyor, closed, 151
vibratory, 149, 150-1
Core velocity, 103
Corti, organ of, 21
Courtrooms, NC levels, 32
Criteria, damage risk, 23
for noise acceptability, 18, 19, 32
Critical frequency, 17
Cross-talk, 108-10
Cut-off frequency. 125
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Cyclic force, 133
Cyclone collector, 151

Dampers, 81, 82, 102
as secondary noise elements, 101
blades, 103
flow control, 182
Damping alloys, 151
capacities of common materials, 150
critical, 139, 185
dead beat, 139
internal, 112, 121
ratio, 139
reducing effects of stiffness, 118
Data processing unit, 66
Datum power level, 101
Dead rooms, 73
Deafness, 21-3
Decay of energy, 130, 132
time, 43, 69, 70
vibration, 150
Deflection, static, 134
Densities, surface, of common matcrials,
117

Department stores, NC levels, 32
Desk and chair, absorption coefficicnt, 63,
64

Diffusers, 90, 92, 94, 101, 182
in ventilating systems, 81
noise level, 104
Direct field, 68
Directional effects, 7
Directivity effects, 54-5
Directivity factor, 46, 66, 94, 96, 156
Directivity index, 37, 46, 55, 66, 94, 96, 98.
99, 152, 156
Domestic environment,
ability, 18, 19
Door, access, 73, 74
acoustic, 75
furniture, 1634
lightweight as loss of insulation 160
reverberant sound, 157
soundproof, 167
sound resistant, 1634
Drawing offices, noise criterion, 19
Drum membrane, 20
Duct, 56, 167
cylindrical, 184
element, 182
hanger, 186
impedance, 45, 46
lined, 130, 131-2, 175
outlets, attenuation of, 89
runs as secondary noise elements, 101
runs, plain, 85
sheet metal, 85
silencers, 48, 49, 182
sound absorption in, 130
splitter modules in, 181
splitting, 176
square, attenuation in, 131
systems, attenuation in, 83-97
terminal, 182
termination, 87-90, 93, 109
testing. 44-6

noise accept-
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Duct transformation, 178
ventilation, 152, 169
walls, 84, 85
Ductborne noise, 105, 106
Ducting, atmospheric, 98-100
circular, 85, 86, 107, 108, 131
masonry, 180
rectangular, 85, 86, 107, 184
system, 81
Dump systems, atmospheric, 141-2
Duraluminium damping capacity, 150

Ear, 1, 7, 12, 20-8, 31
drum, 21
frequency sensitivity, 28
inner, 20
middle, 20
Efflux velocity, 144
Elastomers, 187
Elbows, attenuation of unlined, 87
plain, 184
Electrical insulation, 111
Elasticity, modulus of, 4
Enclosure, acoustic, 49, 79
for impact noise, 149
noise reduction due to, 74, 76-7
open-sided, 172
partial, 172
practical design of, 169-173
special machine tool, 171
ventilation of, 173
Energy, density, 43, 64, 65, 72
direct, 62, 67
flow diagram, 140
incident, 63
reflected, 63
reverberant, 62, 64, 67
vibrational, 134
Engine, car, 13
reciprocating, 133
room, noise criterion, 19
turbo-jet, 12
Environments, noise criteria, 19, 31, 32
Enstachian tube, 20
Expander, acoustical, 45
Extraction rate, energy, 43

Factory, 77
absorptive treatment, 158
machine shop, 73
noise level, 32, 35, 37

Fan, 45, 46, 49, 58, 60, 66
axial, acoustic performance, 84
belt-driven, 185
casing as a noise source, 106
centrifugal, acoustic power, 12
drive motor as a noise source, 106
duty, effect on noise, 174
in free-field room, 39
inventilating systems, 80-4,91-3,98-110
me}r(l)léfacturer's data, 82, 83, 92, 93, 98,

noise, 101
characteristics, 82
in plenum chamber, 91-92
mechanism of generating, 175
reduction in, 173
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Fans—contd.
selection, ventilating systems, 173-5
silencers, 177, 180, 182, 183
types, 83
vaneaxial, acoustic power, 12
Fans, industrial, 38
sound power, 98
ventilating, 141
Fibrous absorbers, 122
Field incidence law, 114
Filters, 92
Flaxboard, critical frequency and surface
density, 117
Flanking energy, 160
transmission, 81, 105-10, 112, 160, 183
Floor, concrete slab 167
finishes, absorptive, 69, 70
floating, 167, 168
reverberant sound, 157
suspended, 189
Flow resistance, measurement of, 123
Force transmissibility, 135, 137
Forcing frequency, machine speed, 135
Foundry, noise acceptability, 18
Fourier, analysis, 15
Free-field radiation, 60, 67

room, 39
test, 38, 39, 42, 44, 46
traverse, 50
Free-space condition, 94
Frequency, 5, 12
analysis, 14, 29
band, 44
centre, 17
content, 29, 41
critical, of common materials, 117
discrete, 148, 150
driving, 135, 139
fundamental, 116
low, 27
natural, effect of static deflection, 136
preferred, bands, 15, 16
response of the ear, 24
spectra, 12, 13, 15,17, 27, 29, 43
Friction, intermolecular, 57
internal, 118
losses, 149
Frictional forces, 133
Furnishings, soft, 157

Gas, corrosive, 145, 146
movement, sources,
141-51
Glass, critical frequency and surface
density, 117
fibre insulation, 165
sound reduction index, 118
velocity of sound in, 3, 4
Grazing incidence, 114
Grille, 101, 182
blades, 103, 104
in ventilating systems, 81
perforated sheet, sound power level, 103
terminal, 90, 92, 93
Gymnasia, NR levels, 32

noise control,

Hair cells, 21
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Hammer, chipping, acoustic power, 12
drop, 149
Hangers, resilient, 168, 184
Hardboard, critical frequency and surface
density, 117
resonant frequency, 129
Harmonic content, 12, 15
Hearing, damage to, 18, 19, 21-3, 148
loss of, 21, 22, 23
mechanism, 20, 21
normal, 11, 19, 22-3
threshold of, 19, 21-5, 26
Heat energy, 85, 123, 128
Heater batteries, 81
coils as secondary noise elements, 101
Helmbholtz resonator, 126
Hemspherical propagation, 114
radiation, 58, 94
Homes, NC levels, 32
NR level, 33
Hoppers, collection, 149, 150, 151, 152
Hospitals, low-frequency attenuation, 173
noise criterion, 19, 32
NR levels, 32
wards, fan noise, 98
NC levels, 32
Hotels, noise criterion, 19
Hydrodynamic force, 147
Hysteresis losses, 119

Impact noise, 149-51
Impedance, acoustic, 6
Impulsive loading of machines, 149-51
Incident energy, 63
Indirect transmission, 105-10
In-duct fittings, proprietary, 102
frequency spectrum, 84
testing, 45, 48
Induction unit, 90, 101, 105, 182
Industrial assembly, noise criterion, 19
buildings, method of increasing absorp-
tion, 158
sound power level, 52
fabrication, noise criterion, 19
“Noise, Method of Rating” 33-6
Inertia block, 187-8
Inlets, fresh air, 183
Insertion loss, 37, 48, 49
Instruments, sound measuring, 5
Insulation, glass wool, 39
high, structure for, 167
sound, 38, 111-21
Interference level, 30
Intermolecular friction, 57
Inter;)lational Standard Organisation, 15,

standard weighting curves, 28
Iron, grey cast and Meonite cast, damping
capacity, 150
Isolation, mechanical, 167
Isolator, mass-spring,
curves, 137
vibration, effect of, 134-9
Isotropic, 57

transmissibility

Jet noise, design chart for estimating, 143
mufflers, 141
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Jets, aircraft, 141
steam, 142, 144, 145

Kinetic energy, 123, 128
Kitchens, commercial, noise criterion, 13,

32
Kosten and Van Os, 36

Laboratory, development, 44
Laggligg, 8mass, to reduce pipe ringing,
Lathe shop, automatic, sound pressure
level, 11
Latitude, zones of, 41
Lead, critical frequency and surface
density, 117
sound reduction index, 118
velocity of sound in, 3
Libraries, NC levels, 32
Line source, 56, 57, 70, 71
Linear scale, 7
Loading, equality of, 187-8
Loads, equally distributed, method of
obtaining, 188
impact, 171
Lock, sound, 75
Logarithmic scale, 7
Loom, acoustic power, 12
Lorries, heavy, sound pressure level, 11
Loudness curves, equal, 25, 26, 28, 29
level, 29
subjective units, 27
Loudspeakers, 5, 8, 47, 50, 51
Louvres, 90
acoustic, 164-5, 183
atmospheric, 98-100, 164, 183
inlet, 78

Machinery, reciprocating, 184
sound power level, 52
Machines, electrical, 133
enclosure, 158
impact loaded, 185
rotating, 184
rotary swaging, 171
Magnesium, damping capacity, 150
Magnetostrictive forces, 133
Manufacturer’s data, 78, 183
literature, 185
silencer, 190

Manganese-copper, damping capacity,
150, 151
Masonry panels, 165, 167
wall, 74, 75

Mass laws, 114, 119
Mass-spring system, 136-8
Mastic compound, 165, 170
Mean free path, 65
Mechanical services plant, 66
Mechanical vibration, 106
noise due to, 108
Metal, perforated, resonator, 127
Meteorological changes, 1
conditions, 52, 59, 60
Meter, loudness, 27
sound, 27, 28, 29
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Microphone, 12, 13, 15, 27, 39, 41, 45, 49,
50, 51

Mild steel, damping capacity, 150
Mineral wool, 161, 170
blanket, 184
absorption characteristics, 79
Mixed flow fans, octave band spectra, 83
sound power, 98
Mixing boxes, 92
as secondary noise elements, 101
Module, sound absorbing, 180
splitter, in a duct, 181
Molecular absorption, 57, 60, 85
displacement, 112
Motor power, fan, 82
electric, 173
Motorway noise, 154
Mount, anti-vibration, selection, 189
lightly-damped, performance of, 138
steel spring, 187
vertical disposition, 190
Mounting, resilient, for improvement of

Muﬂiers,’ jet noise, 141

Narrow band analysis, 17, 41
National Physical Laboratory, 117
Neopreéne-in-shear, antivibration mount,

18
pad, 165, 169
Nerve deafness, 21
Noise acceptability criteria, 18, 19
ambient background, 35
aural character, 33
background, 33
broad band, 33
character, 35
criteria curves, 29
levels, 32
generating installations, 176
generator, 44
impact, 149-51
industrial, 33
level, 35
generated, 48, 49
measured, 35
low frequency, 1734
random type, 33
rating curves, 31, 32, 33, 34
reaction to, 33, 36
secondary, control of, 182-3
sources, 100, 101
Nylon, damping capacity, 150

Octave band, 15, 16, 17, 48, 50, 52, 58, 59,
61, 67, 73, 75, 78, 79, 83, 92, 100

analysis, 41
NR, 33
spectra, 29, 30, 36, 142-3

Office, 77
absorptive treatment, 158
buildings, flanking transmission, 160
calculation of absorption coefficient, 63
enggoment, noise acceptability, 18, 29,

machine as a point source, 71
sound pressure level, 11
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Offices, atmospheric ducting in, 98
executive, noise criterion, 19
general, NC levels, 32
mechanised NR levels, 32
open-plan, sound levels, 68-71
private, NR levels, 32
sound power level of fan, 92
sound pressure level in, 97

Orchestra, acoustic power, 12

Oscillatory couple, 191

Oscilloscope, 13

Ossicles, 20, 21

Panel absorbers, 128-9
rigid Polyethylene, 154
Partitions, 165, 167
acoustically excited, 113
board, critical frequency and surface
density, 117
characteristic transmission loss, 115
double-leaf, 119-21
effect of damping, 118
mass laws for, 114
modular, flanking transmission, 160
pressure energy on, 111-12
room dividing, 159, 160
single-leaf, 119
sound transmission through, 71-9
Path, mean free, 65
Pedestrian concourse, 78
People, absorption coefficient, 63, 64
Pepperpot mufiler, 141
Perspex, critical frequency and surface
density, 117
Phons, 25, 27, 30
Piano, acoustic power, 12
Pinna, 20
Pipe organ, acoustic power, 12
Pipe-ringing, mass lagging to reduce,

147-
Pistolns,ol, 2,3,4,5,7, 12, 13, 72, 87, 100,

Pitot tube, 45
Plane waves, 130
Plant room, 157
effective barrier height, 154
floor, 168
main silencer, 180
mechanical services, 164
noise in, 106
open running fan in, 98, 100
Plasterboard, critical frequency and surface
density, 117
double-leaf partitions, 120
sound reduction index, 118
Plenum chamber, 90-1, 182
Plywood, critical frequency and surface
density, 117
panel, resonant frequency, 129
sound reduction index, 118
Pod, sound absorbing, 180, 183
Point source, 56, 70, 71
Polyethylene panels, 154
Polyurethane foam, expanded, 184
Porou;sblanket, absorption characteristics,

absorptive property, 128
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Presbycusis, 23, 25
Presses, power, 149
Pressure, acoustic, 1, §, 6, 8, 45
aerodynamic, 45
amplitude, 7
negative, 3
positive, 3, 4
relief systems, 141-2
wave, 62, 111
Prevmatic chipping and riveting, sound
pressure level, 11
Printirl]g press room, sound pressure level,
1

Propagation, normal atmospheric, 152
Punch press, automatic, sound pressure
level, 11
Pure tone, 36, 38, 41, 50
PVC, ducting connector, 183
sheet as lining, 151

Quilt, resilient, 168

Radiation, broad frequency, 151
direct, 62, 69
free-field, 60, 67
pattern, 54
Radio, loud, sound pressure level, 11
Reaction to noise, 33, 36
Receiving room, 47, 48
Recording studios, noise criterion, 19, 32
Rectangular duct, attenuation in, 131
Reflection loss, duct system, 102
Refrigeration compressor, 79
Residential apartment, absorptive treat-
ment, 158
area, 153
sound pressure level, 11
NC curves, 32
building, 35
Resonance, 115-17, 118-19
effect in bends, 86
Resonant absorber, 125-8
multiple, typical performance, 128
Resonant frequency, 126
Restaurants, noise criterion, 19, 32
NR levels, 32
sound pressure level, 11
Reverberant energy, 65, 90, 93
field, 68
testing, 424
room, 43, 44, 45, 49-51, 64-5
sound, 71, 73
control of, 156-8
pressure level, 96, 97, 106, 107
Reverberation time, 43, 51
Road cutting, effective barrier height, 154
Rocket, Saturn, acoustic power, 12
Rockwool blanket duct lining, 131
Rooms, behaviour of sound in, 62-71
calculations, 48
constant, 74, 90, 96
“dead”, 73
induction units, 182
living, 36
noise control between, 159
noise in, 155
noise level calculations, 71-9
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Rooms—contd.
sleeping, 36
sound absorption in, 121-32
surfaces, absorption coefficient, 63-6
Rubber, heavy duty as lining, 151
in-shear antivibration mount, 185-7

Safety-release valves, 146
Schools, atmospheric ducting in, 98
low-frequency attenuation, 173
NC levels, 32
NR levels, 32
Screens, attenuation from, 60-2
Secondary noise generation, 92
Self noise, 102
Semi-reverberant field testing, 44
room, 114
Service areas, poorly seated, 160
holes, 73, 74
Shadow zones, 60
Sheet metal shop, noise acceptability, 18
sound pressure level, 11
Ship’s engine room, sound pressure level,
11

Shopping precincts, noise criterion, 19
Shops, NC levels, 32
Shroud, absorptive, 145, 146
muffler, 141
Silencers, circular, 183

fan, 182
for ventilating systems, 173, 175-84
manufacturer, 180
packaged, 164
secondary, 182
splitter, 178-82
ventilating system, 37
Sine wave, 13, 14, 15
Siren, 53, 54
Sound continuous, 4
control, 141-51
direct, 70
energy, 81
field, 67
intensity, 5, 6, 7
insulation, 111-21
mass law of, 114
level, direct, control of, 156
power level, 8, 9, 10, 11, 37, 41, 42, 44,
47, 48, 49, 53, 54, 55, 56, 58, 59, 68,
71, 82, 83, 92
in duct fittings, 101, 102
output of fan, 173
pressure level, 1, 8, 9, 10, 11, 22, 25, 26,
27, 28, 29, 31, 34, 37, 38, 39, 42, 43,
46, 50, 52, 53, 54, 55, 56, 57, 58, 59,
60, 62, 66, 67, 68, 71, 72, 73, 75, 76,
77, 78, 19, 80, 95, 96, 97, 98
in plenum chamber, 90, 91
in plant room, 106
jet discharge, 142-3
reduction in reverberant, 157
source side, 159
reduction index, 37, 46, 47, 48, 72, 73,
74, 75,76, 77, 112, 113
duct wall, 107
increasing the, 165-8
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Sound continuous—contd.
in rooms, 121
of partitions, 120-1
stifiness controlled, 115
reflected, 70
shadow, 59
source, 1
transmission coefficient, 72, 74, 112
velocity of, 3,4, 5
wavelength, 61
waves, 38, 43, 47, 57, 60, 62, 64, 68, 115,
116
structure of, 87
Source, noise control at, 141
room, 47
Standard source power level, 44
wave tube, 50, 51
Static insertion loss, 48, 49
pressure, fan, 82
Steam exhausts, noise control, 141, 142
Steel, critical frequency and surface
density, 117
damping capacity, 150
sound reduction index, 118
velocity of sound in, 3, 4
Stewart, airflow noise in duct fittings, 101
StitTness, effect of, 115-17
lateral, 190-1
Store, department, sound pressure level,
11

Speech communication, 18, 29, 148
conversational, sound pressure level, 11
frequency bands, 22
interference level, 29, 32

octave bands, 103
whispered, sound pressure level, 11

Sphere, control, 54
division of, 40

Spherical propagation, 53, 54, 55, 144
radiation, 55
surface, division of, 40

Splitter silencers, 178-82
packaged bend, 179
typical attenuation from, 177
typical pressure loss, 178

Spring, steel, as vibration isolator, 134-9

Street, busy, "sound pressure level, 11

Structure-borne noise, 105

Structural vibration, 159

Stud, st6aggered, with resilient attachment,

16

Studding, 120

Substitution test, 44

Suburban area, sound pressure level, 11
Supersonic flow, 146

Swimming baths, NC levels, 32

Television studios, noise criterion, 19
NR levels, 32
sound pressure level, 11

Temperature gradients, 59
inversion, 60

Terminal units, 101, 103-5

Terminations, duct, 87-90

Test source power level, 44

Textile weaving room, sound pressure

level, 11
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Theatre auditoria, noise criterion, 19
NC levels, 32
Thermal msulatlon, 111
Threshold shift, 22, 23, 25
Tile, acoustic, 162
ceiling, 168
suspended, 160
Tone, pure, 15, 21, 24, 27, 28
Tools, hand, air exhausts from, 148-9
Traffic, road, 35
Transmission coefficient, 47
flanking and indirect, 183
noise control in, 152-73
paths, 140
sound, coefficient, 72, 74
Trays, metal, 160
Tuba, acoustic power, 12
Tufnol, damping capacity, 150
Turbo jet engine, acoustxc power, 12
Turbulent airflow, 100, 1
Tympanic membrane, 21

Underground station,

sound pressure
level, 11

Valve, control, 146-8
noise, design chart for estimating, 143
method of reducing, 146-8
Vanes, 90
Ventilating and air conditioning, 30
blowers, 141
fans, 141
systems, 37, 46, 80, 110, 164
absorptive silencer, 145
control of design in, 173
fan noise, 143
high velocity, 100
Ventilation duct, 152, 169
grilles, 66
Vibration, anti mounts, 185-91
damped, 138-9
free, effect of damping, 139
isolation, 111, 159, 184
isolator, 134-9, 151, 185, 189
resonant, 147
structural, 159
undamped, 134-8
Vibrational energy, 112, 134
Voice, acoustic power, 12
female, 29
male, 23, 29
Volume flow of fan, 82

Walls, absorption coefficient, 64
“driven”” by mechanical energy, 160
sound insulating, 170

Water4 ;nj:;ection to reduce efflux velocity,

142
splash, 151
system, high pressure, 191
velocity of sound in, 3

Wave, periodic, 14
pressure, 20, 21
random, 14
sound, 1, 2, 4, 5, 7, 12, 21

Waveforms, 13, 14, 15
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Wavelength, 4, 5, 38, 94, 95
Weak areas, 73, 74
transmission through, 160
Weighting curves, 28
Wilson Committee Report, 33
Wind gradients, 59
Windows, 73, 74
absorption coefficient, 64
double-glazed, 167
example of construction, 162
reverberant sound, 157
round, 20, 2!

Windshield, microphone, 45

Wood, velocity of sound in, 3, 4

Wool, mineral, 161, 162

Workshops, absorptive treatment, 158
noise control of small tools, 148-9
NR levels, 32

Zones of latitude, 41





