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i the €O is moved to the right of the null position, the flux linking with winding Sz becomes larger than that
1

1 winding Sy, This re in Eo» becoma . e .

inking (h winding Si. This results in Eqx becoming larger than E.. The output voltage in this case is
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. _, and is 1807 out of phase with the primary voltage. Therefore, the two differential voltages are

l:u . l L= X .

s gt of phas¢ with each other.
1807 @ i T G o
. core 1S MOy ed n one direction from the null position, the differential voltage i.c., the difference of the

As I g 3
b v b \S. -~ ~ gy s - . . - . - - - ¥ 1
ondary voltage will increase while maintaining an in-phase relationship with the voltage from the input

mo v o s o . ;
cource: I the other direction from the null position. the differential voltage will also increase, but will be 180°
out of phase with the voltage from the source. By comparing the magnitude and phase of the output
(differential) voltage with that of the source, the amount and direction of the moment of the core and hence of
di 'phccmcnt may be determined.
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Fig. Variation output voltage with linear displacement foran LVDT.

dvantages of LVDT > :
L High range. The LVDTs have a very high range for measurement of displacement. This can be used for
measurement of displacements ranging from 1.25 mm to 250 mm. With a 0.25% full scale linearity, it
allows measurements down to 0.003 mm. However, the dynamic response is considerably slower than
the 2.5 kHz excitation signal.

Friction and Electrical Isolation. The LVDT has many commendable features that .make it useful for a
widz variety of applications. Some of these features are unique to the LVDT and are trot available in any
other transducers. The features arise from the basic fact. that LVDT is an electrical transformer with a

(]

separable non-contacting core

The friction less operation of the LVDT combined with the induction principle by which the LVDT

functions is truly infinite resolution. This means that LVDT can respond to even minute motion of the

core and produce an output.
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[ operation of capaciti S = :
Je < P‘» i Pacitive transducers is based upon the familiar equation for capacitance of a

C=€eAld==,e,AMd

A = overlapping area of plates: m°

d = distance between two plates: m

e = &£, £

¢ €0 = permittivity of medium; F/m.,

i

. = relative permittivity,

m

permittivity of free space: 8.85 » 10" F/m

A prb“"l plate capacitors i1s shown in Fig.
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Fig. Schematic diagram of a parallel plate capacitive tran0

The capacitive transducer work on the principle of change of capacitance which may be caused by :
(1)  Change in overlapping area A, 7
(i)  Change in the distance between the plates d . and

(iii)  Change in dielectric constant=.

These changes are caused by physical variables like displacement, force, and pressure in most of the cases. The
change in capacitance may be causzd by change in dielectric constant as is the case in measurement of liquid or
2as levels,

The capacitive transducers are commonly used for measurement of linear displacement. These transducer use
lh{: [’J

(1)
(ii)

llowing effects.
Change in capacitance, due to change in overlapping area of plates, and

Change in capacitance due to change in distance between the two plates.
[=



Transducers Using Change In Area of Plares, WP ar g aivads \
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Vg, (Capacitive Ir.mstluuus working on the principle of change of capacitance with change ol are

Vour a purallel plate cupuciior, the capacitance
EA EXW .,
o I
d d

¢ - length of overlapping part of plates :m,

Where
) w o width of overlapping part ol plates
o W,
‘ I . by = I'/m
sensitivity 2 =
ensitivity e x
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