Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - VI - EXAMINATION - WINTER 2015

Subject Code: 360504 Date: 08/12 /2015
Subject Name: Chemical Process Equipment Design (CPED)
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:
1. Attempt any five questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Each question carry equal marks (14 marks)

Q.1 (a) Explainthe following tern in detail
. Internal Pressure & Design Pressure
ii. Creep
iii. Ultimate Stress
(b) List out the design consideration and explain any two of them.

Q.2 (a) Listoutdifferent method for corrosion prevention and discuss and two.
(b)  Write short note on type of support used for vessel.
OR
(b) Name non metal material used in industries and write short note on plastic.

Q.3 (a) Describe various material of selection for pressure vessels.
(b)  Write short not on classification of heating system of reaction vessel.
OR

Q.3 (a) Reaction is carried out in a pressure vessel having a cylinderical shell. The
internal pressure of shell in 0.65 N/mm? and shell internal diameter 1.4 m. The
material of construction of shell is stainless steel. Calculate the thickness of
shell using following data.
Permissible strell — 130 N/mm?
Joint efficiency — 0.85
Weight of vessel content — 40000 N
Torque due to offset piping — 500 N m

(b) Calculate the thickness of base plate for a bracket support for a vertical

cylindrical vessel using following data.
Diameter of vessel — 1.6 m
Height of vessel —2.0 m
Clearance from vessel bottom of foundation —1 m
Wight of vessel with contents = 35,000 N
Wind pressure = 1300 N/m?
Number of brackets = 4
Diameter of anchor bolts circle = 1.65 m
Height of bracket from foundation = 2.25 m
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Q.4

Q.5

Q5

(a)
(b)

(@)

(b)

(@)
(b)
(a)
(b)

Permissible stresses for structural steel (1S-800)
Tensile = 140 N/mm?

Compression = 123.3 N/mm?

Bending = 157.5 N/mm?

Permissible bearing pressure for concrete = 3.5 N/mm?
Coefficient depending on the shape factor, k = 0.7

Plat Size = 150 mm x 150 mm

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

I.) List out the main components of Shell & Tube Heat Exchanger.
ii.) Explain Shell side passes for Shell & Tube Heat Exchanger with figure.

Draw and explain various types of Turbine Agitator.

OR
Calculate (1) Water flow rate (2) ATim (3) Number of tubes for 1, 2 Shell and
tube heat exchanger. Sub —cool condensate from a methanol condenser from
95 °C to 50 °C. Flow rate of methanol 80000 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/m2° C, Tube O.D. is 20 mm
and Length is 3.5 m.
Calculate the thickness of shell and thickness of Jacket for a reaction
vessel subjected to internal pressure using following data:

Vessel shell internal diameter 2.130m
Jacket internal diameter 2.260 m
Jacket Length 25m
Diameter of half coil 100 mm
Internal pressure (Shell) 0.55 N/mm2
Internal pressure (Jacket) 0.35 N/mm2
Temperature 150°C
Material — open hearth steel (IS- 200 °C)

Allowable stress 98 N/mm?2
Joint efficiency 0.85

Discuss types of packing and liquid distributors with figure in case of
distillation column.
Explain design codes used for pressure vessel and Heat Exchanger.

OR
Write down the various power requirements for agitation and explain power
absorbed by agitator.
How Computer aided design used for process equipment design?
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