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Question 1. A process vessel is designed for the maximum operating pressure of 600 kN/m2.
The vessel has the nominal diameter of 1.2m. The vessel is made of IS 2002-1962 Grade 1 steel
material and working temperature is 3000C. The vessel is to be fabricated according to Class III
of Indian standard having single welded butt joint with backing strip. The corrosion allowance is
suggested to be 3mm for the whole service life of vessel. Above process vessel is to be provided
with a conical head of half apex angle of 450, determine the thickness of the head.
(15)
α
Z

200
1.0

300
1.35

450
2.05

600
3.2

Question 2. From the data given below, calculate the area of ring pad required for the nozzle
opening in a cylindrical shell,
(15)
Outside diameter of shell
Working pressure
Wall thickness of shell
Corrosion allowance
Weld joint efficiency factor
Allowable stress
Nozzle outside diameter (seamless)
Nozzle wall thickness
Inside protution of nozzle
Length of nozzle above surface

2m
4MN/m2
0.06m
2mm
0.9
100MN/m2
0.3m
0.016m
Not desired
0.15m

Question 3. A cylindrical vessel of 2.5m outside diameter and 10m length is supported by 4
lugs. The vessel is filled with liquid upto certain height, total weight of the liquid being 250kN.
Operating pressure of vessel is 1.2MN/m2 (g). Weight of the shell alone, without head, liquid or
any attachment is 200kN. Vessel is covered with elliptical head of 10kN on one side and flat
head of 2 kN on the other side. Corrosion allowance for above design is 3mm. Vessel is class I
vessel and is fully radiographed. The vessel is made up of IS 2002-1962 Grade I material and
design temperature is 3000C. The wind pressure on the vessel in 1kN/m2 and time period of
oscillation (T) is 0.4s. The height of vessel from foundation is 1m and height of bracket from
foundation is 4m. Bolt circle diameter is 2.6m. The allowable stress of base and gusset plates is
90MN/m2 and Poison’s ratio is 0.3. Calculate,
(a) Standard thickness of the shell
(b) Calculate minimum thickness of horizontal plates for l = b = h = 160mm

(15)

Question 4. A cylindrical shell is made up of carbon steel with E = 20×109 N/m2 and Poisson’s
ratio of µ = 0.3. The strain gauge reading from the three gauges at the opening corners are,
εx = 350 × 10-6, εy = 300 × 10-6,
εz = 250 × 10-6. Find out the stresses in the three directions
at the opening corners.
(5)

