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N.B.: (1) Question No. 1 is compulsory.
(2) Solve any three questions out of remaining five questions.

(3) Assume suitable data if requirﬂ-

1. a) A PT-100 sensor has a resistance of 100 Q a1 0°C and an interval of 38.5 Q between

0 °C and 100 "C, assuming a linear relationship between temperature and resistance.

The actual relation is given by Callendar equation as follows:- muADDA.Cﬁm

Ry~ Ky 100 100) .

where Ry = Resistance atT "C
Ro = Resistance at ¢ "C
Rioe = Resistance at 100 °C
5=1.5

Calculate the error in temperature mcasurcmcr;t«at"aﬁ output resistance of 121.56 Q.

[

b) The output of a temperature measuring deﬁéia" that can measure temperatures from
=50 "C to 50 °C is to be monitored ‘-ﬂmg a computer. The least count of the
instrument ic 0.5 °C. The output l‘ﬂu ‘the form of voltage ranging from 0-10 V.
What is the voltage resolution i G lf‘? What must be the word length of the analng—
to-digital converter used? muADDA com
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¢) Write a short note on pf%';ihragm pressure gauge.
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2. a) A stepper motct-2rns 107 per step and must rotate at 250 rpm. What input pulse rate,

in pulses pc-,_'-;-icéund, is required? For the same input pulse rate, if the rotation is

300 rpm; siHat is the angle of turn per step?
& ‘-
b) Wr’t?é'};ort notes on
N :‘i SIL classification
. n") Linear Variable Differential Transformer (LVDT)

iif) Hot-wire anemometer
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3. a) A valve must allow 150 gallons per minute (GPM) of ethyl alcoho] having a specific

gravity of 0.8. The maximum ajlowable pressure drop across.the valve i 50 psi. The 6
piping geometry factor is 1.0. Determine the valve sizing coefficient and select the
required valve size from the following table:- : _
| - =
C. 03 | 3 14 35 |- 55 108 174 | =
ittt I % 1 L 3 J 4 - J | 3
— =

b) An iron-constantan thermocoupie has

a sensitivity of 51 pvrcC, Temporature

6
compensation is to be provided by a nicke! resistance element with a rc;i;iz;nce of
102t 0°C and a temperature cocfficient of resistance of 00067 K. ifthe supply
Voltage is 2 V, detcrmine the value of the resistance. e
¢} Write short notes on 8
1) Static characteristics of an instrument.
i) Relief valve
. . . . R
4. 2) Explain how a capacitive sensing eleme:{éfv;%_rdn be used to measure the leve] of liquid 5
in a container. _'f:ﬁ# .
-."’11;:"'\‘
b) 'The output of a thf:rmocouplc.,{n?asuring temperatures from 20 “C to 180 *C is 5 E
'IMearly represented by the stE:_iEard current range of 4-20 mA. ’ E
.- W S
i) What is the current at 455 *C? >
L, 5
i) What tempcraturv:_}l.“:s a current of 8.2 mA represent? 5
¢) Design a Pmérf__;i;.%ﬁ;ble Logic Control (PLC) for a tank which is to be filled up to a 5
certain leve] of Jiquid by operating a valve. :
d) An eqy.::iﬁ%éi-ccntage valve has a maximum flow of 50 cm*/s and a minimum of 5

:‘ -
2 s Ifthe full stem travel is 3 cm, what is the flow rate at a 1 cm opening? If
e

R ih'ef:.;ﬁdw rate is 30 cm®/s, determine the stem travel from fully closed position.
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5. 8) Suggest a sensor that could be used to deternmc the diffe
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rence in levels between
liquids in two containers,

b) ADAQ card of 16 bit resolution and 10-50 mA analo

B current loop is used to record
above atmospheric pressures. Even a slight

change in pressure (~ 1 Pa) needs to pe

cssure that can he measured? What is the
analog input in mA for a pressure change of 10 kPa?

detected. What is the maximum absolute pr

¢) Write a short note on control valve characteristics.

) £05%offullscale valve f
1} £0.75% of span

b) What is the flow rate n m"ﬂv if an electromagnetic fluw meter generates an e.m.f

ugh a pipe of 40 ¢ dlamcter Magnct:c induction is
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