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N.B.: (1) Questiorn No. 1 is compulsory.

(2) Solve any three questions out of remaining five questions.

(3) Assume suitable data if required.

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

0 °C and 100 °C, assuming a linear relationship between temperature and re-'s'isgz{ncc.

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

P

7= Re=Re ><100+5(—T—-—1)(-—’£—) ¢
R~ R 100 100} .

where Rt = Resistance atT "C

Ry = Resistance at C °C
Ry00 = Resistance at 100 °C
0=1.5

Calculate the error in temperature measuremeqt--at‘aii output resistance of 121.56 Q.

b) The output of a temperature measuring deﬁiééﬁ that can measure temperatures from 6
£,

- =50 °C to 50 °C is to be momtored u-alng a computer. The least count of the

instrument i 0.5 °C. The output ° 1s"u1 the form of voltage ranging from 0-10 V.

/

What is the voltage I‘BSO]utIOn_‘lE j.}(? What must be the word length of the analog-
to-digital converter use:d? ’ £, A

lu

rilfilign T

¢) - Write a short note on Digpmagm pressure gauge.

-'L‘

2. a) A stepper motc'iﬁ?;‘;n:hs 10 per step and must rotate at 250 rpm. What input pulse rate, 5

i pulses pc, deéond, is required? For the same input pulse rate, if the rotatlon is

300 rpm "rhat is the angle of turn per step?
b) Wr*te short notes on - | : 15

. :) SIL classification |
: {“- 1i) 1 inear Variable Differential Transformer (LVDT)

- {ij) Hot-wire anemometer
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5. a) A valve must allow 150 gallons per minute (GPM) of ethyl alcoho] having a specific 6
gravity of 0.8. The maximum allowable pressure drop across.the valye is 50 Psi. The
piping geometry factor is 1.0. Determine the valve sizing coefficient and select the
required valve size from the following table:-
G 03 . 3 14 35 - 108 174 |
Valve size \ : ] — i
foote) | | B ]2 [ M| 2] s £
b) An iron-constantan thermocoupie has g sensitivity of 51 - pv/eC. Tempiorature 6
compensation is to be nrovided by a nicke! resistance element with a regi‘féfa!nce of
10Qa0°Canda temperature coefficient of resistance of0.0067 Igj.'ilmt:the supply
voltage is 2 V, determine the value of the resistance. Dy
¢) Write short notes on ) 8
1) Siatic characteristics of an Instrument. N
11) Relief valve
4. a) Explain how a capacitive sensing elemqif:% be used to measure the leve] of liquid 5
£ N7
In a container, N
- S |
) b) 'The output of a thennocouplc..%n?asuring temperatures from 20 “C to 180 *C IS 5
*lincarly represented by the ‘gtﬁz_i;aard current range of 4-20 mA.
) What is the current at 45 *C? |
1) What temperaturq}.ﬁ:ts a current of 8.2 mA represent?
' c) Design a Proénf@%gﬁ‘;ble Logic Control (PLC) for a tank which is to be filled up to a 5
certain le've,l,p_.f:.!ihuid by 0perziting a valve, -
d) An equdfﬁércentége valve has a maximum flow of 50 cm*/s and a mmimum of 5
2 caﬁﬁ%fglf the full stem travel is 3 cm, what
v NS

is the flow rate ata 1 ¢cm opening? If

the flow rate is 30 cm¥/s, determine the stem travel from fully closed position..
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is used to record 8
Pa) needs to be |
red? What is the
C - ' o *\I_
) Write a short note on control valve characteristics. >
oty
. 1 . g '
a) A temperature se @
mmupc NISOr can measure temperatures from 30 °C: tc 200 °C. A 3 ::,x..J
ren) &
ent results in a value of 120°C Caleulate the error irthe G >
1) +0.5% of ful] scale value acmréﬁy ol
1) = 0.75% of span
b) What is the f T
fl1o0v oY rate o/, if an electromagnetic flow mc'te;tjge‘nerates an e.m.f
0 , for water flow e e.m 5
) Ing through a Pipe 01 40 cm diameter: Nia et
5 (V.s)/m gnetic induction js
C) A piezoelectric 9 |
about 0.055 w(senSUr s WP of quartz. The solage sensitivity for quartz is 5
m Pa) How much .pre h % .
S iT .
potental difforence of 11 V. 3¢ p surc\ {‘1 ,.j?ars should be applied, to create a
,y 1 ' ey & v
5 3 - . thicknesswi'the material is 5 cm?
Write a short note o - |
on Layers of Protectiias, 3
. <1G’Analysis (LOPA ,
{ﬁ.:}.. 5 (LOPA) methods. 5
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