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peasuring mstrument that are used i Geld of desipn, contigurntion of mtomated system is alectnienl |u|-'mnuli*.

Jomains it

fypical App lications* of Instrument Systems
[he objective ol performing experiments are oo numerons (o be entinerted, However, certindie common

motivating factors for carmying out the measurements are iy folown:

Measurement of systent parameter informmation

(n
One of the important functions of the instruments i (o determine the virious parmmeters/information of

the system Or i Process,

() Control of a certain process or operation
Another important application of measuring, instrument in the ficld or nutomatic control system,

B Simudation of system conditions
Sometimes, it may be necessary (o simulate experimentally the actual conditions of complex situations

for revealing the true behavior of the system under different poverning conditions,

M) Experimental design studies.
The design and development of o new product pencrally involves trial and error produces which
generally involve the use of empirical relations, handbook data, the standard practices mentioned in
design codes as well as design equations based on seientilic theories and principles,

) Toperform various manipulations
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Basic Functional Element ofa Measurement systent -

Data
—

Signal
presentation

conditioning

Primary
Sensing

Primary Sensing Element _ -y B ae
> The quantity under measurement makes its first contact with the primary sensing element of
s the measurand is first detected by primary sensor. This act is the

measurement system. in other word
d into an analogous electrical signal. This is don

immediately followed by the conversion of measuran
by transducer.
B A transducer in general, in defined as a device which converts energy
> The first stage of a measurement system in known as a detector transducer stage.

from one from another.

Signal conditioning element

Variable Conversion Element
# The output of the pri i
rimary sensing eleme i i :
N *Umepu o f}!sensmg clement may be electrical signal of any from. It may be a voltage, |
yors r electric - ' i [ ' .
e i r_n.al parameter. Sometimes this output is not suited to the system. For th
1e des | i i -
ired function, it may be necessary to convert this output to some othe

suitable from which ervi i
preserving the information content of the original signal.

Variable Manipulation Element
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al value of the signal. For example. &
s an output signal which i als
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electronic amplifi
1er accepts a sm:
el e maprs. asmall voltage signal as input and produce
gnitude, Th ( |
. Thus v . i . |
oltage amplifier acts as a variable manipulation element.
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Poncing function to displacetnent
Fonee dodisplace e
Pressine fo displacernet ,

Femperature to electric curres
Temperature to displacernent.
Temperatore 1o phase,

Fluid level to displacement.
Specilic pravity to displacement.

Veloeity to pressure.
Velocity to pressure.
Velocity to pressure.
Velocity to force.

Linear to angular velocity

W sloctromic insTromientation system consists ol"a number of components 1o perform a measuremant and recors
Trawits. As explained carlier a generalized measurement system consists of three major components.
’ an sput device

i 3 sienal conditioning or processing device

]

n oupat device
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Electric Transducers P e
Icm may simply be called a transdneer SURC insicag n'

y . « [ Y
r A transducer in pencral from, may be defined gy 4 devig !
wever, this Jefinition has 10 be restricted, many a iy, ey

. ] : g
- o etricll wy, 1 transducer my; ‘
ping this restriction in view er may be (ep,
cal condition i

The first stage of measurement sys!

transducer stage by redefining a transduce

converts energy from one from 10 another. Ho

in the ficld of electrical instrumentation. Kce
device which converts a physical quantity or & phys!

" ‘ [}
(o a electrical signal. Anothey i |
ding

transducer is pich up.
that covers the entire detector transdue,, |

When the definition of transducer 15 confined to a device
a non-clectrical quantity into an

ant and closely related parts.

wherein the transducer converts analogous electrical signal, the trang gy,
- ncratiat » i These two parts arc:
be thought of consisting of two import Ihese pans ¢
(ii) Transduction Element
A deteclor or a Sensing element is that part of a transducer

in a physical phenomenon. The response of the s

(i) Sensing Element. and
I. Sensing or Detector Element.
to a physical phenomenon or change
ly related to the physical phenomenon.

A transduction element transforms the output of a sensing clement
s as a secondary transducer,

fL"\[\“nd\
clement must be close

Transduction element.
al output. The transduction element, in a way, acl

te

clectric

Classification of Transducers P )

The transducers can be classified
(i) on the basis of transduction form used,
(1)  as primary and secondary transducers,
(1i)  as passive and active transducers,
(iv)  as analog and digital transducers,
(v)  astransducers and inverse transducers

/. Classificari
+ Yication based upon Principle of Transduction
¢ i I8 ¢ ifi
.‘ a' ."""d”“" can be classification on the
capacitive ctc. depending
capacitance respectively,

basis principle of transduction as resistive, inducti

upon how they ¢ 3 . )
€y convert the input quantity into resistance. inductance

! P} " .
2 Primary and Secondary Transducer

Let us consider the case of
(

a Bourdon's . T
5 tube The clor eSS

pressure |
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i Bourdon tube acting as a primary dcl¢

§ Hiace . i . . vy ¢
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el s propontional 1o 1)ye Wal transformer (L.V.D.T.) which produces an outp!
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pressure 15 converted | T |
into by B, llm.. there are two stages of transductio™”
| mrdon tube f i
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