Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 6 - EXAMINATION — Summer-2026

Subject Code: 4360504 Date: 20-05-2026
Subject Name: Instrumentation and Process Control
Time: 10:30 AM TO 01:00 PM Total Marks: 70

Instructions:
1.  Attempt all questions.
2 Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4.  Use of simple calculators and non-programmable scientific calculators are permitted.
5 English version is authentic.

Marks
Q.1 (a) Discuss the need for process control in chemical industry. 03
Ul (1) 359 OSULIHI IAY 521Gef geRauldefl YUl 52, 03
(b) With suitable example explain the differences between steady-state and 04

dynamic systems in chemical process control.
(W) 3Msd WA s2ldUi eS| 22 Wal S-S RIeH dRsil dsldd 0¥
U195y GelsWl A1 YHdl.
(c) Derive transfer function for mercury in glass thermometer. 07
(5) HYI el 2414 gfile 1 2182 §52Uel dlRdl.
OR
(c) Derive transfer function for two tank liquid level system connected in 07
series.
(5) RI»UI A5G A [@[5ds Add 5 (M Ul 21182 55Uel dIRdl. 09

Q.2 (a) Compare negative and positive feedback control system. Also draw block 03

diagram for the same.

Ust2 () <dl2d A UlR2ld [5SAs Ri1reUs(l daeil 5L Mol odls 03
SIIIAM IR,
(b) Explain Proportional Derivate control and its response to linear input in 04
error.
() uulReledd 53dlld 52ld uad ™MD A4 ey Ul dell oY
YUl quendl,

(c) Consider a tank heater system as shown in figure 2c. A liquid enters the 07
reactor at flow rate of Fi (LPM) with a temperature of Ti (K) where it is
heated with steam having flowrate of Fst (LPM). The effluent leaves the
reactor system with flowrate of F (LPM) and temperature of T (K)
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Operational Objective:

To keep the effluent temperature T at desired temperature Ts.

Draw feedback temperature control loop for the system.
Bg(d 2c HL 205 SleR (M lldd B, 311 25 [RUH] As udlél
Fi (LPM) <l &Cl22 dall Ti (K) Al We2? AR & B [ReHsil
HleHefl oM SAIML A1d Q. [ReH Fst (LPM) «il sdl3eell dé 8.
Udle F (LPM) ¥l T (K) oll dluHlel A1Q RA 52 [Rieuuiel welkR
{50 8.
Operational Objective:
Udl&s] dlUtled T §ROd dluHlet Ts U AW,
[RieH UL §lsls 21URUR 5219 gU )R,

OR

Compare servo and regulatory problem.

Adl wa Y23 Wlodued] daeil 5.

Explain Proportional Integral control and response to step change in

error.

UURRLed (A4 $216 e U Ao ol WRU[ UL deil AUl
Yol

Consider a tank heater system as shown in figure 2c. A liquid enters the
reactor at flow rate of Fi (LPM) with a temperature of Ti (K) where it is
heated with steam having flowrate of Fst (LPM). The effluent leaves the
reactor system with flowrate of F (LPM) and temperature of T (K)

Operational Objective:

To keep the effluent temperature T at desired temperature Ts.

Draw feedforward temperature control loop for the system.
1g(d 2c UL 205 €leR (MM elldd B, w1 25 (MRl As udlél

Fi (LPM) ol &Cl22 dell Ti (K) Al We2? AR & B [Reusil
HleHefl JM sAIML 1d B. [ReH Fst (LPM) <l sdlReel dé 8.
UdLE F (LPM) ¥l T (K) oll dluHlel A1 RA s [Reuuiedl welk
{50 8.

Operational Objective:

UdlSe] dluHlel T §RSd dluHlel Ts U AW,

[Ri2eH HI2 §158514S 213 UR 5214 g €lR).
Define Accuracy and Reproducibility.
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Enlist points to be kept in mind while selecting temperature measuring

instrument.

dlUHlel Hiudle] Aldel Ude Scll dua il Awdletl Hg L)l

YLle wetd).,

Discuss desirable and undesirable dynamics characteristics of an

instrument.

Ultletof] ©290{1 Wl W (26911 SIAA(HS el [RLsc oAl Ul 52,

OR

Define Fidelity and Speed of Response
[65(62] A RUS 2L RAUL ol i dudl

Enlist points to be kept in mind while selecting pressure measuring

instrument.

U212 HlUdle Altet Ue sl dua edlsiii A dlstl HYeldlsdl Alle

Woid).

Discuss desirable and undesirable static characteristics of an instrument.

Ultlotof] ©290{1 Wl W (12694011 2225 cllgi(RUsdiviledl yul 53,

Match the following

Instrument

Working Principle

Bimetallic thermometer

Stephan Boltzman Law

Radiation Pyrometer

Laws of thermoelectricity

Thermocouple

Thermal Expansion of metal

%1551 %15\
gerigiee sidsI Riggid
wnellds elle: R §el WleasHe 6l
AUSALA YIdR1M122 elea sglfllell sluel
eisug g W5 [o12l w)s Ned

Explain the working of a bi-metallic thermometer.

wanel(@s glles) sid yuesdl.

With a neat and labelled diagram explain working of radiation pyrometer.

Jas e dudaloll wisld Ale s [UlHleedl s3]
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Match the following

A B
Target meter Indirect level measurement
Diaphragm box Pressure measurement
Bourdon tube gauge Flow measurement

1551 1S\

A B
2l HleR SRS Add Aiee
SIULEH o5y YR WA
WSt 2ot Aoy 56l Ao

Explain the working of a bourdon tube pressure gauge.

o1Set 2404 DQIR Aogef] SIH1R AHd).

With a neat and labelled diagram explain working of optical pyrometer.
Yes Wal dudgioil wisld w12 alfesa yrRBleedl sl
yuodl.

Explain the construction of industrial thermocouple.

Ses(ug AMlsuds] 5225215 Yuoxldl.

Enlist direct level measuring devices and explain working of probe and
tape method.

[clay siuse Add A2 (SAlSU dul dell Wl Ha 24 Uegdsil
s14{13] uudl.

Discuss with figure the response of a control system showing the effects
of no control, proportional (P-only), proportional — integral (PI) and
proportional - integral - derivate (PID) mode of control.

516 5214 dOIR, §5d WURRLAG (§5d P), WUIRRlAE (2Ad (P1) ol
YulReleld (24 3RARY (PID) $2ld Hlseil wuRL e2llddl 2la

Riredetl uldetldsf] v4igld 112 Al 52,
OR

Explain the working of target flow meter.

21302 s@l udle Hlezsfl s1H{131 AHemd).

Enlist indirect level measuring devices and explain working of air trap

box method.

[dfay ¢ei-s1u3se Add ANse [SAlgH dull dal W2 U &
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Ueg, [dst qHondl.
(c) Compare PLC and DCS
(5) PLC ¥l DCSeil ddsil 521,

T;, F; = constant

v
x5
(R

o]
* —p

Fst

Figure 2C
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