Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma - Semester-VI- Regular Examination May 2011

Subject code: 360504
Subject Name: Chemical Process Equipment Design

Date: 21/05/2011 Time : 02.30 p.m. — 05.00 p.m.
Total Marks: 70
Instructions:
1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. English version is Authentic

Q1 (@)  Write short not on the general design procedure step. 07
(b)  Give Definition of Stress, Strain, Yield stress, Elasticity, Ultimate stress, 07
impact stress and compound stress.

Q.2 (@)  Write short not on classification of reaction vessels and heating system. 07
(b)  Write short not on (1) Creep (2) Radiation effect (2) Fatigue 07

OR
(b)  Write short not on (1) Brittle fracture (2) Temperature effect (3) Fabrication 07

methods

Q.3 (@) Describe head or cover for pressure vessels. 07
(b)  Describe construction details of shell & tube heat exchanger. 07

OR

Q.3 (@) Calculate (1) cylindrical section thickness (2) Torisphere head thickness (3) 07
Ellipsoidel head thickness
Data: Height of vessel 2 m, Diameter of vessel 1.5 m,
Operating Pressure 1.5 N/mm?, Operating temperature 300°C,
Permissible stress at 300°C is 85 N/mmz, Joint efficiency is 1,
Add corrosion allowance is 2 mm, Take crown radious equal to vessel
diameter and knuckel radious 6 % of crown radious.
(b) Calculate (1) Water flow rate (2) AT}, (3) Number of tubes for 1-2 shell and 07
tube heat exchanger. Sub —cool condensate from a methanol condenser from
95°C to 50°C. Flow rate of methanol 90000 kg/hr. Brackish water will be
used as the coolant, with a temperature rise from 25°C to 40°C.
Heat capacity of methanol 2.84 KJ/kg °C,
Heat capacity of water 4.2 KJ/kg °C,
Correction factor is 0.83
Over all heat transfer coefficient is 600 W/m? °C,
Tube O.D. is 20 mm and Length is 3.5 m

Q.4 (@) What are the Operating conditions for pressure vessels ? Describe in detail. 07
(b)  Write down the supports used for vessels and describe any one. 07

OR
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(@)

(b)

Turbine agitator operating in a vessel of 1500 mm diameter, Diameter of
agitator is 400 mm, speed (maximum) 190 r.p.m.,

liquid in vessel specific gravity is 1.2 and viscosity 600 Cp,

Gland losses 10 % and Transmission system losses 20 % Calculate hp for

agitator.
Nge 1000 1200 1400 1500 1600
Np 3.80 4.00 4.15 4.33 4.5

Calculate Base plate thickness for bracket support

Diameter of vessel is 1.5 m, Height of vessel is 3.0 m,

Clearance from bottom of foundation is 1.0 m,

Weight of vessel with contents is 50000 N, Wind pressure 1290 N/m*
Number of brackets are 4, Diameter of anchor bolt circle is 1.65 m,
Permissible bending stresses for steel (IS-800) is 157.5 N/mm”
Coefficient K = 0.7 for cylindrical surface.

For base plate a = 140 mm and B = 150 mm

Describe basic future for distillation columns
How computer aided design used for process equipment design?
OR
Write name of Stresses created due to static load and explain any two.
Calculate (1) Cylindrical shell thickness (2) Spherical shell thickness
Internal diameter is 1.5 m, Material stainless steel,
Permissible stress at 150°C is 130 N/mm?,
Internal pressure 0.5 N/mm?, Joint efficiency 0.85,
Add corrosion allowance is 2 mm.
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Ulotell GAULE 2 m, UAlell AR 1.5 m,

sl eolldl 1.5 N/mm?, &R dluMlet 300°C,

URHIRlA U2 300°C AlUHLal 85 N/mm?, 1Sl stlatHdl 1,
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25°C dl 40°C a® B. HlAA Aol le 3018 2.84 KI/kg °C,

wgllell 8le 30l 4.2 KI/kg °C, $52l6l 3522 0.83 A

AR AMA Sle 2lorg sl-vllgllalee 600 W/m? °C,
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Nge 1000 1200 1400 1500 1600
Np 3.80 4.00 4.15 4.33 4.5

A2 25t oAl Weell ostsieell ol s

Uotell UM 1.5 m, Utell GAE 3.0 m, UMl A $1Ged2at ol doflaut
ARl AU 1.0 m, WAL Al AHl @cl H3lZlaud A ol aeset 50000 N,
&cllo] £GULL 1290 N/m?, Ssllell vl 4 B, Wos0lce ASA ol AU 1.65
m, UWRHllotd AeSlol AU (1S-800) WA HI2 157.5 N/mm?, Sl-85$lllale K
=0.7 dAlosAsA ARFU 1R, {lAell 1Az HI2 a =140 mm WAl B =150 mm
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ol 5 (1) AlcAllossct Actoll stsies (2) WIAsct Actoll stsies,
el Al 1.5 m, UWRHIR{leA U 150°C UMl 130 N/mm?, BlERq]
EGLRL 0.5 N/mm?, %110l stlatdl 0.85, Wiclll M dulRl 2 mm, HEllacd
RAU Bl
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