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| NTRCDUCTI ON

An Od Rddle asked, "Wat cones with a carriage and
goes with a carriage and yet the carriage cannot nove

wi t hout it?"

The answer: "A Noise".

Many events of nature, whether the neeting of two
objects or the turbulent flowof air, radiate a tiny part of
their energy as pressure waves in the air. A small fraction
of the energy that is scattered, thus we know of the event.
Man's links to the outside world through hearing seens to be
the essential "sense, the one that makes man peculiarly

hunman.

The first step of intellectual devel opnent are beyond
the deaf child"s reach. The sounds of life remain unknown.
He cannot learn to imtate neani ngful sounds because he
cannot hear them unless heroic efforts rescue him he wll
never truly master his own |anguage; with its offspring,
speech, that gives man his superlative capacity to

conmuni cat e.



The virtuosity of human hearing is as remarkable as its
i nportance. A man can hear a nosquito buzzing outside his
wi ndow, even though the power of the sound reaching him my
be no nore than one quadrillianth of a watt. The ear
receives an uninterrupted stream of nessages from the

out si de worl d.

Thus, its inportant for wus to know about t he
transm ssion and propogation of sound, and also have a
general understanding of the fundanentals of noise and its

measur enents.

Along with this, we should also keep in mnd that noise
is different fromother environnental pollutants and the
mar gi nal cost of noi se neasurenents and control can be quite
expensi ve, and the judgenental processes to bal ance cost and
social benefit are difficult because of the wide range of

exposures, which can produce varying degrees of effects.

In order to give neaning to the testing procedures and
to provide a proper prognosis and referral action, it is
vital that the audiologist have a firmgrasp of the auditory

process.



"HONMJUCH NO SE |'S TGO MJUCH NO SE?"

-  To answer this we should have a knowl edge of noise

nmeasurenents and its propogation and transm ssion.

The know edge about noi se neasurenents, its propogation
and transmission are necessary to professionals l'i ke
acoustici ans, environnentalists, audiologists, |egislators,
urban transportation planners, equipnent nmanufacturers and
operators, physicians, psychol ogists, sociologists, civil
and crimnal |awers, architects as well as teachers,

students and researchers in this fields.

Being audiologists we are nore concerned with the

response of the human ear to a auditory stinmuli.

A detail ed appraisal of the consequences of exposure to
excessive noise and the inplenmentation of effective noise
mtigating techniques is highly dependent upon our abilities
to acoustically neasure and describe sources of noise in the
envi ronment before applying the relevant social indicators.
The nost obvious and straight forward way to quantitatively
characterize t he sound envi ronnent is t hr ough t he
utilization of noise neasurenent i nstrunentation and

t echni ques.



It is inportant that the neasurenent of noise in an
environnment should be a denonstrate and reliable indicator
of the sound radiating properties of sources present in the

envi r onnent .

Sel ection of specific neasurnent t echni ques and
appropriate instrunentati on depends upon the characteristics
of the noise source or sources to be neasured, t he
environment in which the nmeasurenent is to take place, and

t he purpose or objective of the neasurenents.

There is a wde variety of instrunentation available
for the neasurenent and anal ysis of sound. New technol ogy
devel opnents in electronics have pronoted sound neasuring
equi pnment that 1is stable in operation, [|ight wei ght ,

portable and battery operated ones.

Sound nmeasuring equipnment is electroacoustic sound
pressure fluctuations are transformed into corresponding
el ectrical signals and then analysed. To acconplish this
anal ysis, all sound neasuring and anal ysis systens consists

of 3 fundanmental conponents.



INPUT FUNCTIONAL OUTPUT
ELEMENT

Sp— -

TRANSDUCER AMPLIFIER DISPLAY

[ BROCH, 1971; EPA, 1971a; WYLE LABORATORI ES, 1976]

Capabilities of noise neasuring i nstrunents are
generally provided in instrument performance specifications
whi ch describe the electrical and physical characteristics
of the device in ternms of accuracy and tol erance, frequency
response, dynamc range of operating conditions (Broch

1971, Peterson and Gross, 1972; Wl e Laboratories, 1976).

VHY IS I T NECESSARY TO KNOW ABOUT NO SE MEASUREMENTS?

The | evels and spectrum of noise is required:
* To determne the relationship between noise exposure and
hearing | oss.
* To obtain quantitative inforantion.
* To specify the limts for safety or hazardous noise
condi tions.
* To «conpare the neasured levels wth the acceptable

| evel s.



* To nonitor the exposures for conpliance wth safety
[imts.
* To find how the reduction can be achi eved nost

satisfactorily.

THE PURPCSE OF THI S PRAJECT IS TO

* To have knowl edge of the nature of sound, its propogation
and transm ssion.

* To know about the wvarious instrunmentation in t he
measur enent of noi se.

* To know about the need of neasurenents.



THE NATURE OF SOUND

VI SUAL AUDI O

The propagation of sound:

SLI DE 2 : Sound needs a nediumto propogate.
It propogates through air for
heari ng. As we all know air
whether at rest or in notion, is

an elastic, springy stuff which

transnmts sound. Sound sources
can be of wvarious kinds i ke
reeds, strings, nenbranes and

colums of air.

SLIDE 3 :  Sounds created when sonme force
sets an objects into vibration to
the extent nol ecul ar novenent of
the nmediumin which the object is
situated occurs, and a "sound

wave" i s propagated.

SLIDE 4 : A sound wave has 2 parts;

"conpression” and "Rarefaction".



VI SUAL

SLIDES

AUD O

When a sound wave is conpressed,

pressure is built up which forces

them to "rebound". V\hen t he
pressure 'S renmoved, t he
particles "over shoot " their

formen positions when conpression

ceases.

In the conpression cycle of the
particles force agai nst each
ot her. In the rarefaction phase
t hey separate from each other.
After t hey separ at e, anot her

phase of conpression action of

t he sound sour ce. Thus
alternate conpr essi ons and
rarefactions, characteri ze t he

sound wave and each conpression
and rarefaction proceeds outward
from the sound source at a

steady velocity.



VI SUAL
SLI DE 6

SLI DE 7

SLIDE 8

AUDI O
The transm ssion of sound from a
vibrating soruce to a receptor
requires sonme Kkind of nmedium
The nmediummay be air, fluid such
as water or a solid such as

st eel .

Speed of sound is affected by the
tenperature of the nedium that
transmts it. In a cold nedium
nol ecul es nove slowy and reduce
the speed at which sound S
transmtted. VWhen the sane
medium is heated, its nolecules
jostle one another nore rapidly
and speedly for the transm ssion

of sound.

There are several neasurable
attributes of a sound wave. The
ones whi ch we shall be concerned
with are frequency, intensity and

phase.



VI SUAL
SLIDE 9
SLIDE 10

AUDI O

Now, |ets know about each of the

f ol | owi ng:
a) Frequency : e know that
successi ve conpr essi on and

rarefaction constitute one cycle
of a sound wave. The frequency
of a sound wave is the nunmber of
cycles that occur in a second's
tinme. The unit for expressing
frequency in cycles per sec (cps)
or Hertz (Hz). The tine taken
for one conplete cycle is known
as the time period (T). The
relationship of the period wth

frequency is f = 1/T where;

f = frequency;
T = period.
The human ear can hear

frequencies from20 Hz to 20,000
Hz. This is the audio frequency

range. The ear is nore sensitive

10



VI SUAL

SLIDE 11

AUDI O

to the frequencies from 1000-4000
Hz . Sounds greater than 20, 000
Hz or wupper limt of audi o
frequency range are referred to
as "ultrasonic". If the sound is
below the lower Iimt of audio
frequency range are referred to

as "infrasonic" sounds.

b) Intensity: The intensity of

sound refers to the "strength" of
the particle vibrating. A given
sound may vibrate with little or
great intensity, depending on the
amount of force that sets it into
vi brati on. It S usual l'y
neasured in ternms of pressure
expressed in "m crobars” or
"dynes per square centineter”.

The nost common reference point

fromwhi ch sound intensities are
-16
computed is a power of 10
2

watt/cm or a pressure of;

2
0. 0002 dynes/ Cm

11



VI SUAL AUDI O

The ratio between this reference
point and any given intensity 1is
expr essed in terms of a
| ogarithmc unit called t he

deci bel (dB).

The nost conmon met hod of
measuring the intensity of sound
IS by det er m ni ng pressure.
Thus, the sound pressure |evel of
any sound is the ratio between
its nmeasured pressure to standard

ref erence pressure whi ch S

2
0.0002 dyne/Cn . Simlarly the

intensity level of any sound 1is
the ratio between its neasured

power to its standard reference

-16 2
point, 10 w Cm

SLIDE 12 : ¢) Phase: It refers to the time
relationship bet ween or nor e
pure t ones occurring
si mul taneously. Here you can see

pairs of sinusoidal waves of

12
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SLIDE 13

SLI DE

14

AUDI O

identical frequency, differing in

phase.

Waves can either be of puretones
or conplex sounds. Wwen 2 or
nore pure tones are conbi ned then
the resultant is called a conpl ex
wave. Picture "a" is an exanple
of a conplex wave. When two
waves are of equal frequency and
intensity then they are said to
be in phase and the conbination
of these waves is twice as big at
each point along the line as in
picture "b". \Wen the tones are
separated by half-a-cycle, the
tone wll cancel each other and

the anplitude will be zero.

OTHER ASPECTS OF SCUND

Sound Field: Any area in which
sound waves are present can be

called a sound field.

13
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SLI DE 15

SLIDE 16

SLIDE 17

AUDI O

There are different types of sound
field. They are,

a) Free field

b) Reverberant field

c) Near field and far field.

a) Free field: Here the sound

waves are allowed to trave

wi t hout obstruction, thus has no
reflections or diffraction or
absor pti on.

b) Reverberant field: Its a
sound field in which nultiple
refl ected waves are present. A
hi ghly rever ber ant room s
referred to as a true room

Wereas a roomwhich has very
little reverberation is called a

dead room Like radio studios.
c) Far field and near field: As
shown in the figure, t he

imediate vicinity of the source

14
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SLI DE 18

AUDI O

is known as the near field. Here
the particle velocity is not in
the direction of propagation of
the sound wave. The extent of
near field depends on many
factors such as, the frequency,
dinensions of the source and
phase of the radiating surface.
In the far field you can see
that the SPL reduces by 6 dB
each tinme the distance between
the neasuring mcrophone and the
source is doubled. The particle
velocity 1is in the direction of
propagation and the intensity is
proportional to the root nean

square pressure.

Spectrum : For any sound,
graphi cal representation in terns
of frequency conponents and their
relative anplitude is obtained by

means of "FOUR ER SPECTRA". The

15
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SLIDE 19

SLIDE 20

AUDI O

graph of this function is called
spectrum It's possible to have
spectrum of puretones and also
for conplex tones. The spectra
of the sound signal can be varied

by the use of filters.

Noi se: Noise is defined as any
signal which is conplex and there
s periodicity in pressure
changes over tinme and they are

consi dered as random oscill ati ons.

There are different types of

noi se: They are;

a) Conpl ex noi se

b) White noise and Broad band
noi se

c) Pink noise

d) Saw tooth noise

e) Narrow band noise

f) Speech noi se and

g) | npul sive noi se.

16
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SLI DE

SLI DE 22

21

AUDI O

Now, l|et us know about each of
them The conpl ex noi se contains
low frequency pur et one W th
harnonics and intensity becones
| ess at higher harnonics. It is
useful to mask low frequencies.
The white noise or the broad band
noi se has equal energy/cycle and
covers a relatively broad range
of frequenci es. It cont ai ns
equal intensity at its conponents
of frequencies upto 6 KHz. It

can be used for maski ng speech.

Pi nk noi se has a broad spectrum of
noise wth approximately equal
energy per octave below 2 KHz.
The spectrum | evel decreases at
the rate of 3 dB per octave above

2 KHz.

Saw tooth noise is produced by

driving an earphone with a saw

17
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SLIDE 23

AUDI O

tooth wave. It has fundanenta
frequency of 120 Hz. It has
equal intensities at its
har noni cs.

Narrow band noise is obtained by
filtering white noise t hr ough
band pass filters. The redundant
broad band conponents are renoved

to make masking nore effective.

Speech noise 1is obt ai ned by
filtering white noi se above 1 KHz
at a rate of 12 dB per octave
roll off. It isminly a |ow
frequency spectrum conposed of
white noise and resenbles the
speech spectrum It is wuseful

for maski ng speech.

| mpul se noise is a sound with a
rise time of not nore then 35
sec. to peak intensity and
duration of not nore than 500

nsecC.

18
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SLI DE 24

THE NEED AND USE OF NO SE MESUREMENTS

AUDI O

Noi se nmeasur enent is done

whenever you choose a site,
especially for: construction of
audi onetric roons, or to check up
t he noi se | evel s in an

audi onetric room periodically.

To study the adverse effect of
noi se one nust be use as how
much noise (intensity) is acting

upon to produce such an effect.

From industrial point of view,
the noise nmeasurement is a nust
economcally, for eg. loss in
industry or conmpensation to be
paid for the work for hearing
| o0ss consequent to noi se exposure

fromthe particular industry.

For noi se control

19
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To study the anbient noise in a
communi ty because a industry or a
theatre in a residential area may

create di sturbances.

Thus the need and use of such

measurenents can be justified.

20



FACTORS CONSIDERED [N CHOOSING | NSTRUMENTS FOR  NO SE
MEASUREMVENTS
VI SUAL AUDI O

SLI DE 25 : It is inportant for experinenter
to select a particular instrunment
or conbination of i nstrunments
whi ch best fits its requirenents

for noise neasurnents.

SLI DE 26 . The first concern in the field of
noi se nmeasurnents is the choice
of m crophone. When choosing the
m crophone one should consider

the followi ng factors:

A) The properties of sound field:
Whether free field or closed

chanber; density and wave
vel ocity in the medium t he
i nportant range of sound pressure
| evel and i nportant frequency

range to be neasured.

21
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B) The desired precision of

measur enent :

- Sensitivity tol erance
- Frequency distortion tol erance
- Phase distortion tol erance
- Non l'i near di stortion
t ol erance.

- Self noise tol erance.

C) The environnental conditions
of measur enment : Shoul d be
measured as they play a very
inmportant role in nmeasurenent of
noi se. It is I mpor t ant to

consi der the back ground noise

| evel, t enperature, hum di ty,
at nospheric pressures, w nd,
el ect romagnetic fields,

mechani cal shock and wei ght and

space limtations.

22
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SLIDE 27

AUDI O

D) Various other factors should
al so be consi der ed whi | e
sel ecting a mcrophone. The
sound | evel s whether |ow or high;
the frequency of the noise |ow or
hi gh; the direction of arrival of
sound at the m crophone, t he

position of the m crophone.

When noi se neasurenents are made
it is inmportant to choose the
correct weighting networks. It
is been found that the observer
can affect the neasured data if
close to the mcrophone. VWhen
the neasurenents are made in a
live roomand not close to the
surface, the affect is wusually
not inportant. But, affects the
nmeasurenents if the nmeasurments
are made close to the source, the
observer should stand on side of
t he direct path between t he

source and the m crophone.

23
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SLIDE 28
SLIDE 29
SLIDE 30

AUDI O
VWhen the neasurenent is made in
an anechoic roomthe instrunent
and the observer should be in the
other room with only the source,
t he m crophone the ext ensi on
cable and a m ni mum of supporting

structure in the room

Al'l necessary objects should be
renoved from the measur enment
room This is a nust because
objects in the roomreflect the

sound waves just as do the walls

of t he room V\hen it S
i nperi cal to foll ow this
principle, it 1is essential to

treat the objects with t he

obsorbing material.

One of t he maj or i nportant
consideration is the influence of
ext er nal factors upon t he

measur enent s i e. how t he

24
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AUDI O
environment affects the readings.
It has been found that barometric
pressure can af f ect t he
calibration of the instrunent.
The t wo el ement s t hat are
sensitive to tenperature changes
are t he batteries and t he
m cr ophone. As the tenperature
decr eases, the Ilife of t he
batteries decreases. Thus, when
dealing wth noise neasurnments,
one should know the extent of
reliabl e neasurenents that can be
made with the sane batteries.
This is nore true with sub-zero
t enper at ur es. Sone m crophones
are sensitive to t enper at ur e,
like the condensor m crophones
are less sensitive to tenperature
and t he Rochel | es sal t
m crophones are very sensitive to
tenperature. The nmicrophones are
found to be sensitive to humd

t enper at ur es especially t he

25
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SLI DE 31

AUDI O
condensor m cr ophones. The
nmodern ceram c m crophones nmay be
used in relative humdities of O-

100%

Whenever the outdoor neasurenents
are made, the frequency response
characteristics of mcrophone is
affected mainly by flow of w nd.
The magni t ude of t he noi se
increases with the increase in the
w nd speed. For a gi ven
m crophone with a wi nd screen, one
may determ ne whether or not the
measured noise level is caused by
the w nd or cones fromthe noise

source.

26
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SLI DE 32

NO SE MEASUREMENT PROCEDURES

AUDI O

Bef ore the neasurenent procedures
are taken up they must be defined
to take into account the place or
pl aces that m crophone should be
sited inrelation to the noise
source and the manner in which
the source nust be operated to
display a representative noise

out put .

Dependi ng upon the purpose of the
measur enent s and the desi red
accuracy of the result a wde
range of neasurenents techniques
and source |evel descri ptions

shoul d be under st ood.

Noi se measur nent procedures
varies fromcountry to country.
The goal of noise nmesurenent is
to make valid, accurate and
t hr ough measur ments  of noi se

situation under study.

27
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AUDI O
The pur pose for whi ch
measurements are made and what
information is required should be

speci fi ed.

The type of noise source under
consi deration whet her anmbi ent
noi se, traffic noise, aircraft

noi se etc.

The type of noise that is to be
measur ed whet her i mpul se,

continuous, interrupted etc.

The place where the neasurenent
is to be made whether indoor or
outdoor and the position of the

source in the environnent.

The placenent of the m crophone

with respect to the source.

Sel ecti on of the appropriate
instrunments so as to get the

necessary i nformtion.

28



METHODS OF NO SE MEASUREMENT
VI SUAL AUDI O

SLI DE 33 . The absolute nethods are divided
i nto:
- survey net hod
- Precision nethod and

- Engi neering net hod.

29
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SLIDE 34
SLIDE 35

| NSTRUMENTS FOR NO SE MEASUREMENTS

AUDI O
M crophones : A mcrophone is a
t ransduci ng device which converts
acoustical energy into electrical
energy. The three basic types of
m cr ophone conmonly used for
noi se neasurnents are:
a) Piezoelectric mcrophone
b) Dynam c m crophone and

c) Condensor m crophone

The m crophone used for the

measur nent purpose should have

the follow ng characteristics:

- Sensitivity

- Variation of response with
frequency and t he anbi ent
condi tions

- Directional properties

- Non linear distortion

| npedance

30



VI SUAL

SLIDE 36

SLIDE 37

AUD O
Now, lets know about t he
condensor m crophone: In the

condensor m crophone the incident
pressure wave causes t he
m crophone to deflect slightly
and consequently the di aphram
noves along the back plate thus
causing a change in capacitance
bet ween the diaphragmand a flat
el ectrode positioned parallel to
and behind the diaphram Thus,
the acoustic energy is converted

into electrical energy.

The wi dest frequency range of a
condensor m crophone is obtained
when the diaphragmis critically
danped and the high frequency
range can be got by decreasing
the size of the diaphragm viz.
the smaller dianeters provi de
higher |imts for the frequency
and the dynam c ranges at a |ower

sensitivity.

31
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SLIDE 38

SLIDE 39

AUD O

Based on this concept, the
condensor m cr ophone has
different sizes with respect to
the dianeter, for exanple, 1
inch, 1/2 inch, 1/4 inch and 1/8
inch. Thus, the m crophone size
may be used with sound neasuring
instruments to cover a w de range
of frequencies froma few hertz
to over 100,000 Hz. The 1/2
i nch, 1/4 inch and 1/8 I nch
condensor m crophones have a
dynam c ranges of about 30-160
dB, 50-175 dB and 60-185 dB

respectively.

Advant ages of t he condensor

m cr ophone:

- As they are small in size they
create mninumdisturbance in
the sound field.

- They give a wde frequency
range dependi ng upon the size

of di aphragm

32
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- They have good | ong term
stability.

- It is not permanently damaged
by exposure to hum dity
ext renes.

- The change with respect to the
ef f ect of anbi ent pressure
change 0.0003 dB/mMm Hz S
i ndi cative of its
suitability for extended |[|ong
termnonitoring situations.

- They have low sensitivity to
the nmechanical vibrations of
the unit as a whole.

- It can be easily calibrated.

SLIDE 40 . Disadvantages of the condensor

m cr ophone:

- It has low capacitance which
results in high inpedance at
| ow frequenci es.

- High inpedance of the condensor

m crophone makes it susceptible

33
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SLI DE 41

AUDI O

to troubles from electrica

| eakage caused by high humdity.
- The condensor m crophone has a

thin di aphragm whi ch when

exhi bi ted to very hi gh

intensity may damage it.

- The air leak from | eakage path

of the condensor m cr ophone
reduces t he low frequency
response of the m crophone. In
order to prevent this the hole
is vented to the atnospheric
pressure at the poi nt of
measur enment .

- The condensor mcrophone is

sensitive to the npisture.

Uses

- It is used in preci sion
acoustic measurenents.

-t is used in pressure

vari ati on measurenents.

34
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SLI CE 43

AUD O

Pl EZO ELECTR C M CRCPHONE:

The piezo electric m cr ophone
consi sts of a diaphragmwhich is
used as a force collector. The
piezo electric material is placed
behind the diaphragm so t hat
force exerted on the diaphragm
strains the crystal and results
in the production of vol t age
which is proportional to t he
sound pressure |level by the piezo

electric action.

ADVANTACES:

The type of construction is
nore rugged than either the
el ectret or condensor
m crophone because the piezo
electric material behind the
piezo electric material behind
t he di aphram and gi ves support

to it.
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- It has capacitance and hence no
need for the preanplification
of the output signal.

- The per f or mance of t he
m crophone is unaffected by the
change in the tenperature and
the effect of the atnospheric
pressure.

- It has a wi de dynam ¢ range.

- These m crophones are cheaper

conparitively.

SLIDE 44 : D SADVANTACES:
- They have a very low acoustic
out put .
- These mcrophones are highly
subj ected to vibration changes.
- Wen Rochelle salt is wused,
there is irreversible change at
t enpeat ure above 55. 6¢
- Exposure to unprotected Rochelle
salt results in the destruction
of the crystal due to t he

hum dity changes.
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SOUND LEVEL METER A sound | evel
meter is an instrument designed
for the nmeasurement of sound

pressure | evel (SPL).

The SLM consists of a transducer
(m crophone) to sense the sound
wave pressure and convert
pressure fluctuations into an
el ectrical vol tage, an I nput
anplifier to raise the electrica
signal to an wusable |evel a
calibrated attenuator to adjust
the anplification to a value
appropriate to the sound |evel
bei ng rmeasur ed. An indicating
nmeter (instrument) to display the
nmeasured |evel. The  wei ghi ng
networks to nodify the frequency
characteristics of t he
instrunments response. An out put
anplifier and calibrated output

att enuat or. An output jack to
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carry the signal to additional
i nstrunent ati on for further

anal ysi s.

The SLMs are of different types:

- Precision sound Ilevel neters
with mcrophone and weighting
net wor ks.

- Sound level nmeters with octave
filter set type.

- Sound level neter wth its
output termnals allowing the
noi se signal to be recorded or
noni t or ed on an ext er nal
recording device if required
like a level recorder.

- Inpulse precision sound |eve

met er .

As t he human ear responds
differently to di fferent
frequencies, many sound | eve

neters contain systens cal l ed
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wei ghting networks; which are
filters to alter the responses of
the instruments nmuch as the ear
does at different |evels. The
SLMs are normally equipped wth
foure frequency wei ghti ng
networks, A, B, Cand D, that can
be used to appr oxi mat e t he
frequency distributions of noise
over the audible spectrum
The A - frequency weighting 1is
used for |evels bel ow 55
dB.
The B - frequency weighting 1is
used for levels of 55 to
85 dB.
The C - frequency weighting 1is
used for |evels above 85

dB.

USES OF SLM
- It is wused in community and

i ndustrial noi se neasurenents.
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- Checking conpliance with noise
rati ng reconmendati ons.

- Traffic noise neasurenents.

FREQUENCY ANALYZERS:

When the sound to be nmeasured is
conpl ex consisting of a nunber of
t ones or havi ng conti nuous
spectrum the rough estimte of
f requency response
characteristics provided by the
sound | evel met er wei ghti ng
networks does not give enough
i nformation. In such cases the
out put of the SLM can be fed into
a suitable analyzer which wll
provide nore specific frequency
distribution characteristics of

t he sound pressure.
There are 3 types of frequency
anal yzers. They are:

1) Cctave, half octave anal yzer
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2) Narrow band anal yzer

3) Band wi dt h anal yzer

O all the 3 analyzers the octave
anal yzers are the npbst conmmon
type of analyzers used for noise
nmeasur enent s. They provi de
i nformation of spectral
distribution with a mnimsing

nunmber of neasurenents.

The oct ave filter set has
different controls, the input and
output filter switch, weighting
potentioneters and a weighting

swi t ch.

USES

- It is used in conbination wth
the sound |evel neter.

- It is used in noise and

vi bration anal ysi s.
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-0t is used in di stortion

measurenments.

- It is used in calibration of
audi onet er s.

- It is used in building acoustic

measur enent s.

NO SE DOSEMENTERS Noi se
doseneters are portable, pocket
size instrunents, having facility
for noi se measur ement and
conputi ng normal |y f ound in
instruments of nuch greater size.
There are al so di f f erent
controls; they are the m crophone
i nput ; ext er nal preanplifier
i nput, charge input, percentage

di spl ay, on-off (Reset).

It is designs to be easily worn
by i ndi vi dual s wi t hout
interfering wth their wor k
activities and neasures their

true accumul at ed noi se exposure.
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The full anount of noi se exposure
of the enployee and at the end of
t he wor k shift gi ves t he
percentage of allowable noi se
exposure received by him The
readout is presented on a clear,
easy to read liquid crystal
di spl ay which can be conceal ed by

the front panel of the neter.

The doseneter conputes the dosage
or time equation for the entire
wor ki ng day. VWere "C " is the

n
total time exposure to noi se

| evel n". "Tn" is the total
time permtted to that particul ar
noise level and "D' is the dose
conput ati on.

D=4d +C + B+ +

Q

Tl T2 T3 Tn

The dose consists of a m crophone

for sound pick up and sone nodel s
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used in a built in mcrophone,
sone nodels have a mcrophone
attached to the doseneter through
a lead in wre. Further the
m crophone is attached to an
anplifier, awighting circuit,
r oot mean square det ector,
m croconmputer chip and a storage

chi p.

Advant age of Doseneters:

- The procedure is sinple and
produces a single wunit of
exposure which is either |ess
than, equal to or greater than
perm ssi bl e exposure |evels.

- The device works well in
varyi ng noi se |evels.

- The per son maki ng t he
determ nation of noise elvel
needs to be presented during

the entire measurenent period.
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The uni t handl es mul tiple
determ nation concurrently.
Doseneters are cost effective
relative to nore expensi ve
anal yti cal equi pnmrent needed to
provi de conparabl e nmeasure.
They can be worn under ear
muf f s.

It does not weigh nore than an
ear borne hearing aid.

It does not disturb the wearer.
The device facilitates the new
possibilities of prospective
studies of individual t ot al
daily exposure to all kinds of
noi se I ncl udi ng i mpul si ve
noi se.

The position of the m crophone
at the entrance of the ear
canal makes the nmeasurenent of
the actual SPL entering the ear
canal possible and t hus

el im nates the di sadvant ages of
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ot her measuri ng nmet hods,
concerning the evaluation of
the baffling effect and the

di stance effects.

sadvant ges of Doseneters:
Accuracy is limted.

Doseneters are susceptible to
noni ntentional or intentiona
errors whi ch may i nfl uence
readi ngs (such as enpl oyees
tapping on or singing into
doseneter m crophones).
Measurnments may be affected by
body shi el di ng.

Calibration may drift out of
adj ust nent over | ong
measur enent peri od.

Wth the exception of certain

nor e expensi ve pi eces of
equi pnent, no information 1is
provi des on noi se | eve
hi story.
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Doseneters are inaccurate I f
i mpul se or inpact noise S
present.
Doseneter nmay be i nherent | y-

i naccurate owing the 35 dB
doubling rate enployed in the

electronic circuits.

USES
- Short and | ong duration
measur enment of accunul at ed

noi se dose as percentage of
maxi mum permtted dose.

Short and | ong duration
measurenent of L wth aid of

€eq
r eadout conversion tabl es.

Assessnent of hearing |oss risk.
I ndi cation that allowable noise
dose is expanded.

| ndi cati on t hat al I owabl e
exposure tinme has expired.

Noi se excess indication warning
of continuous and inpact noise

hazard.
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GRAPHI C LEVEL RECORDER : It
provides a continuous written
record of the output |evel. It
provi des records in t he
conventional rnms logarithmc form
used by sound level neters, thus
the data may be read directly in
dBs. The level recorder S
basically a recording voltneter
designed to accurately recold the
RMS, average or peak level of an
AC signal in the frequency range
from 2 Hz to 200 KHz as wel |l as

DC signal s.

The different controls on the
| evel recorder can be divided
into the -

- Top panel controls

- The side panel controls

- The rear panel controls.
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USES O THE GRAPH C LEVEL

RECORDER

It can be used for recording of
AC signals from2 Hz to 200
KHz.

Recordi ng of DC signals

X-Y recording

Statistical |evel analysis

Aut omatic recording of:

* Frequency anal yses

* Frequency response curves

* Directional characteristics

* Reverberation decay curves

* Sound and vibration isolation

Measur enment of sound intensity

- I nput/ out put anal ysi s of
el ectronic and el ectri cal
system and control system
anal ysi s.

TAPE RCORDER : It has becone an

i ndi spensabl e t ool in noi se

measur enent s.
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In brief, let us know about the
parts of the tape recorder. It
consists of an recording system
reproduci ng systens, record head,
pl ayback head, nmmgnetic tape,
tape supplier and an tape take up

syst em

The recorder are of 2 types:

1) Spool type:

Spool recorder Spool deck

It has a power It does not

anplifier have a power
anplifier

2) Cassettes type
Recor der Deck

In the last several years the
popularity of th cassette tape
formate has grown  enornously.

But the quality of recording is
good in the spool type than the

cassette one.
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USES:

| t is used for

field and

| aboratory recording of vibration

and sound dat a.

- Col l ecti on, st orage

reproduction of
detail ed
i nvestigation and
anal ysi s.

- Tine and
transformations
Tape | oop repetition
duration events for

anal ysi s.
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