Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGG.- VI"" SEMESTER-EXAMINATION - MAY/JUNE- 2012

Subject code: 360504 Date: 29/05/2012
Subject Name: Chemical Process Equipment Design

Time: 10:30 am - 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. English version is considered to be Authentic

Q.1 (a) Define :(any seven) 07
(1)Strain(ii)Elasticity(iii)Modulus of elasticity(iv) poisson’s ratio
(v)Radius of Gyration(vi)Power No.(vii)proof
stress(viii)Resilience(ix )Hardness(x)Stiffness

(b) Do as directed:(any seven) 07
1. Write design stress criteria for ductile materials and brittle materials.
2. is used to prevent leakage from an agitator shaft.
3. List out support of horizontal and Vertical vessels.
4. Draw sketches of different types of pitches in heat exchangers.
5. What do you mean by crown radius and knuckle radius in torispherical

heads?

6. List out types of Jackets.

7.1 atm= N/mm’= psi= kgf/cm?
8.Give full form of:ASTM and TEMA.

9 head is the strongest head.

10. Why baffles are provided in Shell and tube heat exchanger.

Q.2
(a) Following are the specifications of Pressure Vessel. 07
Shell:
Internal diameter(approx): 1200 mm
Material: Stainless Steel(0.5 Cr 18Ni 11Mo3)
Permissible Stress at 150°C:130N/mm”
Internal Pressure:0.30N/mm?
Weight of Vessel and its contents W :32000 N
Torque due to offset piping T= S00Nm
Calculate the required Shell thickness and also verify this thickness for
combined loadings.

(b)  Find out the thickness of Shell of the reactor and thickness of jacket for 07
the given following:
(i)Reactor with plain jacket
Given Data:
Inside diameter of Shell:1500mm
Inside diameter of jacket:1600mm
Shell length: 1500 mm
Internal design Pressure of Shell:4kgf/cm®
Internal design Pressure of Jacket:3kgf/cm?
Design temperature for both Shell and Jacket :150°C

Material of Shell and Jacket: SS 516 Cr70



Q.3

(a)

(b)
Q3 (a)

(b)
Q4

(a)

(b)
Q.4 (a)

(b)
Q.5

(a)

(b)
Q5 (a)

(b)
Us-1 A

Maximum allowable stress at design temperature:980 kgf/cm?
Modulus of Elasticity E= 19X10° kgf/cm2

Poisson’s Ratio:0.8

Joint Efficiency:0.85

OR
Discuss design of skirt support for tall vessels.

Give the stepwise calculation for determining shell thickness at different
height of distillation column.
Explain in detail different types of Agitators with neat diagram.

OR
Give the design of Agitation system components.
Show the steps for calculation of shell side heat transfer coefficient and
pressure drop

Compare various types of end closures /heads.
Explain in detail the procedure for solving a problem by a computer with
detail program and flow chart.
OR
Explain in detail shell side and tube side passes.
.(i)Compare parallel vs counter flow in heat exchanger
(i1)Explain Internal pressure and Design Pressure.

Explain effects of fabrication methods and economic consideration on
this aspect.
Explain Power for rotational motion.
OR
Give classification of process equipment.
Explain in detail design stress.
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