Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - VI EXAMINATION -

SUMMER 2026
Subject Code: 4360507 Date: 22-05-2026
Subject Name:  Process Equipment Design
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) Define Schedule Number ,Calculate the schedule no of pipe For 03
Allowable stress of 5,000 psi for the use of working pressure of 350 psi
) ASYA olo1R clvARd 5 2l WBU oll ASYA ol61R N 03
1) UALQRAAA A S 5000 UL A, 48,
2)81R 3 s cll$ol YarR s 350 Ul AL Wy
(b) Convert 5 atm to mm of Hg and 60 °C to to fahrenheit 04
) 5 yma mmHg el 60 °C o ¥RelgleMi 3UidRd 3. 0¥
(¢) Explain power required by Fan & Blower. 07
(8) ¥ol A 6AlR HIR 33| WalR (A UMt 09
OR
(c¢) Discuss On Trouble-Shooting Of Fluid Flow Systems 07
(5) $48S Al R 1ol 201ct-2(EoL UR U 5 09
Q.2 (a) Classify different type of reactors. 03
(R (AlQu ysiRell Rulseq] aolls 5. 03
(b) Discuss about VLE of system 04
(®) VLE RreHo{l ur uAl 520 0¥

(¢) Compare between block diagram, PFD & P&ID 07



Q.3

Q4

(5) 6ClS SLAUH, PFD el P&ID <l UutHR(l 31
OR

(a) Explain general design steps for counter- current LLE.
() 51Go2R-5202 LLE M2 AL HIL (S8t ULl Amestcl.

(b) Define process engineering with its key objectives

() NAU BRI Aol Hud GR2A WA cuvAu@ 53,

(¢) Discuss the Right selection criteria for of an Absorbers
(5) 20usoll uRled(l M2 AU HIUES UE 5 wal Aull

(a) Discuss Rules of Thumb for process design of fluid flow systems

@) 3¢ AS UGl 512 WRAU B8t 512 585 Al RieH HIZ AHAl

(b) Explain merit and demerit of Vacuum Distillation.over simple distillation

() Asu BReAGAU RIuA BR2AG oll AuUHR Hi Adle wal
ARz Al

(¢) Classify multi-phase reactors And explain any one reactor with neat
diagram

(5) HE@-%2 RAserq] aollswl 5. Sl ULl As o sl
AU Ul

OR
(a) what are your selection criteria of solvent for liquid liquid extraction
R [AGAS [Alsas AsuB2t HIZ aletsell UREI(lotl HIUEse{l Al 53

(b) What are the different types of heating jackets and coils used in industrial
applications and what are their respective advantages and disadvantages

() WENOLs GUANHL Acllcl (Al ystrell Sl3at B3e wa 58 sl
8 ol AHoll SLAEL AU ARSLRAEL 9 B?

(¢) Explain each and every steps of general design method of Shell & tube
Heat exchanger

(5) A WA Yol gle WA Rall AULMLoA BBt Ugld H2all €35
YILAL AHst el

(a) Explain Phase Equilibrium Diagram for LLE
(1) LLE H12 ¥ AsQGIGH slauaH st
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(b)

How do you justify that Which Condenser ,horizontal and vertical is better

(@) 53 50dcUR, SRR WA A5 AR B A AN 3l A cwesoll Al

(©)

(%)

(@)

912

Rectification column is fed with 800 kmole/hr of a mixture containing
55mole % of Hexane and 45 % of Octane at 101.253 kpa Pressure The
feed is at its boiling points the distillate contain 90 mole % of Hexane the
reflux ration is 3 :1 calculate the kmole/ hr of distillate and kmole/ hr
bottom product and No of theoretical stages needed for this
separation using McCabe Thiele Method.
The equilibrium data for this system is given below
Mol fraction 1.010.69 |04 [0.192(0.045 |0
hexane in
liquids
Mol fraction 1.0 {0.93210.78 | 0.538 [ 0.1775 [ O
hexane in
liquids
101.253 kpa Q2R UR 800 kmole/hr s MBIl 55 WA % d5Acl A
45 % vlseel UAcld As Ase(3dalet sldr slsuad B. 4ls sl
Besctat (Clgall UR &l B U BReAML #5Aototl 90 Mt % &lA
B, ® Rsetsy AAA3:1 B : ollsA Al SERAR kmole/hr ,olleH

Ylsseall kmole/hr Wl McCabe Thiele RSl GUAIL $3lal L (Aetlesst

H2 33l Agilds R Alell dvauell ol sA. 0 R 12
Addet( sEadlaRan) 32t oA wid B.

Mol fraction 1.0 (0.69 |04 [0.192]|0.045 |O
hexane in
liquids

Mol fraction 1.0 [ 0.932 |1 0.78 (| 0.538 | 0.1775 | O
hexane in
liquids

OR
Describe types of Agitator

L) AYeaR all YslAq] ailet s

(b)

Explain in details Different Types of TEMA Designations for heat
exchangers
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Q.5

() 8le AsAe HI2 (ALY YslRell TEMA 3R ([QotdallR
UM A

(¢) Explain Rules of Thumb for process and mechanical design of reactors

(6) RAs20{l ulsaul Aol AR s (33Le5et HIBotl (A2 AHA

(a) Explain the classification of mass transfer equipment.
() HIA 2lo$R Ultolle] colsR0L UMestall.

(b) What are the design steps considerations for distillation column design
() BERAUA SIAH oll (338t HIZ 52U [S3LEet R LUl H Al
B2

(c) Convert following Unit in (i) 400 lit into m® (ii) 120 F into ° C (iii) 250
Joule to Calorie

(8) o{lAetl ASH A (i) 400 (A2RA m® Hi 3UlAR 53
(ii) 120 F L © C Hi 3uldRct 831

(iii) 250 YA FAIHI 3UldRd 5
OR

(a) Define dimensionless numbers commonly used in process design.
1) YRAU (SAaHl ALHLe2l IA GuAoHl Aatdl @as
SERANAAU  ololRal ofl caltuaul 4.

(b) Discuss different types of mixing devices used in Reaction system
() RAsA RREIH Hi cruRLcl (A ysietl MAsal Guse(l uAl
83,

(c) What are the common issues encountered when troubleshooting fluid flow
systems

(8) 548s A RREIM HL Y3cll Rairul sl awa 565 AHL
AHRAA A U Mol s US 82
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