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reare 6 (Six) questions. Answer all the questions.
Marks of cach question and corresponding CO and PO are writen in brackets
0 not wite on this question paper.

1. %) What are the main clements of a measurement system? Explain with respect t0 a speed
measuring system

Suppose you are a recently appointed instrumentation engineer at Tesla. You are asked
o purchase 50 measurement devices for your department. While making the purchasc,
you need to consider the static and dynamic characteristics of the instruments.

i)What are the static characteristics of an instrument’

ii) Between a high precision-low accuracy and Low precision-high accuracy device,
‘which would you choosc? Explain with appropriate diagrams.

2. @) Inaparticular industrial situation, a chromel-alumel thermocouple with chromel-alumel
extension wires s used 1o measure the temperature of a fuid. In connecting this
measurement system, the instrumentation engincer responsible has_inadvertently
interchanged the extension wires from the thermocouple (such that the chromel wire is
connected to the alumel extension lead wire, otc).

The open ends of the extcnsion leads are held at a reference temperature of 0°C and are:
comnected 08 volmetr, which measars an e f 1875 mY.Ithefnctonbetweea

wires s at a
Whatempentune of (i s ndcated?
) What i the true fluid temperature?
b) Explai e o nciple of a hall effect sensor. With the help of appropriate
hetches, caphin how the hl Toct sonorcan b used o build a meta) delocior.
3. @) What is the operational range of a Pirani thermal-conductivity gauge, and clucidate its

underlying working principle in detail?

b) Design a measurement system incorporating the necessary sensors and actuators for a

Hime
feedback to encourage proper alignment and help prevent back pain and related
musculoskeletal issues,

4w of 7.5V using the ADC method (12-
SAD wih range -1 10 10V). Also, caleulate the error (i any). In order to reduce the error,
what are the possible ways that can be implemented on the above method.

Page 1 0f2

a3
(cony
(#0?

I
(con
(vo2)

a3
(co2)
(*02)



b) Write the Boolcan expression and draw the PLC ladder logic diagram for the control o
y w con
system shown in Figure N con

T z

Figure 1 (Question 4(b))

bl detecting the limits of the piston rod movements (Figure 1), with the requirement to give ~ (CO3)
o 6w

Figure 1 (Question 5)

D Dot e duleiges mocaed i lplescnig h sbov ssquencs
using 37 idle return).
illustrate these challenges.
i) How can these challenges be resolved mechanically? Provide a detailed
lanation and ! flow diagram i
6. A chemlc reacor s engiocerd to s s empeatues witin 1 spcil racge i, 05
control  (CO4)
logic for this system operates as follows: (Poz)

= When the reactor temperature rises above the setpoint, the temperature controller
output (CO) starts increasing,
0% t0 50% CO: The cooling water valve (Valve A) starts to open proportionally
10 cool the reactor using the cooling waer system.
0% CO, Valve A is fully closed.
AUS0% CO, Valve A is fully open.
 50% 10 100% CO: The reffigeration valve (Valve B) starts o open proportionally
o provide additional coolin
= AUS0% CO, Valve B starts 0 open
At100% CO, Valve B is fully open.
Pete e thefllowicquestios besd on e above control logic:
i) What type of control loop can be used to maintain the temperature within the
using Togic? P supported
by a necessary diagram.
i) Which control algorithm is most suitable for this control loop, and why?
iil) 15 Time Proportional Control necessary for this scenario? Justify your answer with a
suitable diagram.
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Thermocouple Table

Type E: chromel—constantan Type N: nicrosil—»

Type J: kvacomstamtan e P o plaioan

Type K: chromel—alumel ype T~ Coppes=consine
Tempersurs (C)  TypeE  Type)  TypeK  TypeN  Types  TypeT
w 1192 1015 0798 0szs 0413 0789
F 180 1S 1203 0793 0173 119
w© 209 2o ten 1 oxns  rent
50 3047 2ses 202 1339 0 2035
© 368 3ms 243 1619 0365 2467
7 439 e 2850 1902 o4 2908
50 4s83 4186 326 218 0502 3357
0 Se 4725 3ee 2479 053 381
100 6317 68 4095 2774 0, 4277
1o 69%  sBiz 4508 302 0719 4749
120 7 635 4915 374 s s27
130 8377 607 s3w 367 osn sz
140 ows 747 573 3 0550 6204
150 o 8 61 4w o 67
160 10501 6539 ag17 1109 7207
170 Nz om3 69 4% 110 7718
180 194 9667 738 528 1273 823
190 2 022 777 S, V36 87
200 Bas 0777 81 sz 1 286
210 dai6n N3 8sy 6283 1525 9820
20 1 e s 657 16 10360
230 iSe6 1242 9341 6914 168 10908
20 tea17 12598 o7as 724 78 TS
250 7178 1383 10151 75% 1873 1201
260 17942 14108 10560 7940 1 12572
70 18710 4s6s 1099 8287 2051 13137
280 9481 15217 11381 866 2141 13707
2% 225 1s771 113 asy 223 w2s
300 o3 638 2207 90 23
310 nE ee 263 9es 244 1544
320 257 1743 13039 1005 2506 16030
330 238 17984 13456 10412 259 16621
30 a7 185y e 0772 262 17217
350 20961 1908 142 113 2786 17816
360 25754 19640 1472 11499 2 18420
70 656 2012 1si32 1186 2974 19027
380 735 2074 1552 1223 3 19.638
3% W3 2295 154 12602 ek 20252
00 28943 5 29m 3260 20869
410 W7a 2397 lems 13344 33
420 0546 29 21 1717 3452
0 330 201 17 14091 3549
o 32155 24054 1508 14de  less
450 32960 24607 18513 14844 378
460 3767 28061 1893 15222 3840
an s 25716 19363 1se01 39







