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Instructions:
1. AttemPt all questions.

2.Makesuitableassumptionswherevernecessary.
3. Figures to the right indicate full marks'

+. nngtish version is considered to be Authentic'

Q.l (a) Define:l.Stren$h.2.Strain.3.Yield Stress,4.ultimate 0i
Stress,5.Creep,6.Fatigue,T.Resi lience

(b) Give Classification of Process Equipment 01

Q.2 (a) Describe stresses created due to static loads' 01

(b) Explain difTerent t-vpes of agitators 07

OR
(b) Shou'the steps for calculation of power rcquirement fbr agitation 07

e.3 (a) Explain various types of head used for cylindrical pressure vessels rvith neat 07

olagram.
(b) Write down the steps for calculation of thickness of shell in cylindrical 07

pressure vessel
OR

e.3 (a) Write short note on pressure vessels operating at low temperature and elevated 07

temperature.
(b) The specifications of pressure vessel is given below: 01

Shell:
Internal Diameter : (approx.): 1200 mm

Material:Stainless Steel (0.5 Cr lBNi 1l-Vlo 3)

Permissible Stress: at 150'C:130 N/mm-
Internal Pressure : 0.30 N/mm'
Weight of vessel and its contents : W: 32000N

Torque due to offset PiPing T: 500N
Calculate the required Shell thickness and also verify this thickness fbr

combined loadings.

e.4 (a) Classify different types of reaction vessels and explain heating s)'stem 07

(b) Explain Heat exchanger standards and codes 01

OR

e. 1 (a) List out the main components of heat exchanger and explain briefl1 1-trbc A7

sheet layout and shell types with neat diagram
(b) Explainthe imporlance of Computer Aided Design in 07

Process Equipment Design

e.5 (a) How will you calculate the thickness of distillation column at different heighl'? 07
- (b) Calculate the thickness of base plate for a bracket support for a vertical 07

cylindrical vessel using following data:

Diameter of vessel : 1.5 m

Height of vessel:2.0 m

Clearance from vesselbottom of foundation: 1.0 rn
1t4



Wight of vesselr.vith contents:40,000 N

Wind pressure: 1285 N/m
Number of brackets : 4

Diameter of anchor bolts circle : 1.65 m
Height of bracket from foundation: 22.5 m
Permissible stresses for structural steel (lS-800)

Tensile: 140 N/mm 
l

Compression : 1 23.3 N/mm

Bending = 157"5 N/mm
2

Pennissible bearing pressure for concrete - 3.5 N/mm
Coefficient depending on the shape factor, k : 0.7
Plate Size: 150 mm x 150 mrn
For a base plate take a: 140 mm and B : 150 mm

OR

Q.5 (a) Explain different types of supports used for cylindrical vessels and explain 07
any in detail with neat diagram

(b) Discuss basic features of distillation column. 07
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