Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -5 (OLD) — EXAMINATION — Winter-2025

Subject Code: 3350504 Date: 20-11-2025
Subject Name: Utilities And Instrumentation In Chemical Plant
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.
Q.1 Answer any seven out of ten. £21Hie{l S1OUQL Uldsil Acled B[],
1. List out utilities used in chemical industry.
1 3(Hsd GElami auzidl (alay y2dlElne(l dlel wsildl.
2. Define refrigeration.
R, AUslwQUstell cuuyl qul)
3. Define coagulation.
3. 5129YaQlstefl cyluy] qul
4.  Define COP
¥, COP ofl clu| qui]
5. Define compressed air.
U SIHNLS AR ofl culuyl qui)
6.  Write formula to convert °C to °F.
€. °Ceal °F Ui $ddl Ul uMs0 dul)
7. Give full form of PLC and DCS.
8. PLC ¥sl DCS of §4 §1H cuil
8.  State the working principle of Optical pyrometer.
¢ l[Cesq uHlewtl sid Riegid dudl.
9.  Define accuracy.
€. AP ol vl qul
10.  Enlist any two indirect level measuring devices.
0. SlFUBL O] Fosiuse Ade AR [SclgA =i quil.
Q.2 (@)  Write a short note on various sources of water.
usl.2 () uleilell (dfay dldl uR 25l «ild qul.
OR
(@) State 3 advantages and disadvantages each for zeolite process.
1) [uilalge Ulsdl Hie 3 sl Ma 3 A§UL wQLLd).
(b) Draw a neat and labelled diagram of hot lime soda process.
() €l dlgH A1SL UlsUlsil yes wWa duddioll A1s(d €lR.
OR
(b) Draw a neat and labelled diagram of cold lime soda process.
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5165 GLgH ALSL U5UL] yels Wl Quiadoll A15[d el

Explain coagulation and filtration method for water purification
Al YRl [s52lel Hi2 51941t Wal ALNQL Yseg [ AHx1dl

OR
Explain screening and sedimentation method for water purification

dle RRl[s32lel HI2 25leilol wal A(SHRUA Ueg[d qHd)

Draw a neat and labelled diagram of Locomotive boiler.

dlsldl2a slSaRell 4es wa Auadioil wisld el
OR

Draw a neat and labelled diagram of Lancashire boiler.

Aed2U1UR W0l 4es va Auaqloil wisld 1.

Enlist factors affecting selection of boiler.

olle5elRel]l ueafla AU sl URedoll qudl.
OR

Describe fan air, blower air and compressed{air

S0l &dl, 0qlR AR wa SIS AR Al 520

Explain steam formation at constant pressure.
slrde VIR U 21 sluQlel quodl.
OR

Classify boilers.
IR KR ERE R

List out desirable static characteristics of instruments and explain any one

Uldellefl 990{]d (R dlet(QISscRAldl UlE]l oild] wal SlTURL As
{Hosd),

OR
List out desirable dynamic characteristics of instruments and explain any one

Aldeilef]l ©e9e{ld duldile dleif@isdledl dlE]l oleild) W SlESUBL

AERRTEIL ST
Explain vapor absorption refrigeration system.

QU Ao ULl 5%32el [HeH dHosdl.

OR
Explain the criteria for selection of refrigerant.

As%eeadl Uedf] Hietl HIUESL UHomld).

Explain see beck effect.
Alols WA uMndl.

OR
Explain peltier effect.

U (212 WU YHendl.
Write short note on lead wires and thermos-wells.
cfls dlAR val YiY-Ad U 251 «lly qud.

OR
List out various flow measurement instrument and explain any one.

[alay sql AnToL Uldetof] YLE] Watld] ol SIEURL A S YHoId),
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Consider a tank heater system as shown in figure 4c. A liquid enters the
reactor at flow rate of Fi (LPM) with a temperature of T; (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 feedback temperature control loop for the system.

1gld 4c Ul 205 €l RieH elldd 8. wl 5 RMRMUL 15 UdIs] F
(LPM) cll 6132 dell Ti (K) Ul8 Ao Al & B ReHsil HigdHefl o4
SAML wId 8. ReU Fy (LPM) ol s4132¢l dé& 8. udls F (LPM) wal T

(K) =l dlutlel A1 RuseR Reuu il uelR «lsh 8.
Operational Objective:

Udl&a] dlUHlel T 8ROd dluHlel Ts U AW,
121 HIe §l5As 21URUR 5214 gU €l

Explain the working of diaphragm box method for level measurement.
Aad 230l UL SIuLEH 615 Ueg [defl s1Ha03] 4uendl.

Explrain viscosity measurement by torsion viscometer.
2LRUs [as1H{l22 gLl Reldtdlell HiUs HqHdl.

Explain the working of mercury in glass thermometer.
HRSY3] et 2414 y{H]e2efl 511903] AHomd).

Explain the working of bourdon tube pressure gauge.
o1Set 240t N2IR Joyei] 51H{1Z] UHoMA).
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7T;, F; = constant

v

Figure 4C
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