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	Generic Assessment Criteria 
	Marks available
	Marks 
awarded

	1. Engagement with Literature Skills
.
	
	

	Good effort on your presentation.  You have identified the types of pressure vessels in use in industry, shown an understanding of some of the design considerations. However, you need to keep on working on your referencing. You have engaged with a limited source of relevant references for your research part.





	
	13

	
	25
	

	2. Knowledge and Understanding Skills

	
	

	Task 2.a. If using diameter divide by 2
          b. Check your values for your stress
         c. Apply full equations to avoid making silly errors
         d. Check your application of the governing equation for stress. 
Task 3 a. Improve on accuracy by avoiding rounding off your figures too early into the problem
           b. Check your equation for stress
Task 4 ii Give more detail
Otherwise very good effort in general




	
	
17

	
	30
	

	3. Cognitive and Intellectual Skills

	
	

	
Some good analytical skills shown in selection of pressure vessel in Task 3 e. However, you need to work on presenting data using tables and graphs.  Keep on working on drawing sound conclusions from given data.




	
	13

	
	25
	

	4. Practical Application Skills

	
	

	
You have identified design considerations and some practical applications of pressure vessels in industry. However, you need to work on the failure criterion of pressure vessels.




	15
	10

	
	
	

	5. Transferable Skills for Life and Professional Practice

	
	

	You have demonstrated very good skills for employment requiring the exercise of personal responsibility and decision-making, and also established a link between the theory and practical applications of pressure vessels.


	5
	3
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	Late Submission Penalties (tick if appropriate)
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[bookmark: _Toc35600438]Introduction:
A Student at Gower College Swansea has been selected to attend a convention for newly qualified mechanical engineers which is hosted by emerging Techs Company. There are a number of employers at the convention looking for the next generation of engineers. The employers have set a number of tasks to help identify potential candidates. The tasks involve complex loading problem solving. A laptop with Wi-Fi connection has been provided to assist with research.

[bookmark: _Toc35600439]Task 1:
[bookmark: _Toc35600440]Research:
Pressure Equipment means: 
· Pressure vessels housings designed and built to contain fluids under pressure.
· Piping components intended for the transport of fluids when connected together for integration into a pressure system. 
· Safety accessories devices designed to protect pressure equipment against the allowable limits being exceeded. 
· Pressure accessories devices with an operational function and having pressure bearing housings. In general, the duties fall on the manufacturer, but care is needed in determining who the manufacturer is - it is not necessarily the fabricator. 
· Duties may also fall to a designer, an importer, a user, a supplier, or the manufacturer's authorised representative.
PD 5500 specifies requirements for the design, construction, inspection, testing and verification of compliance of unfired fusion welded pressure vessels. (RAO, n.d.)
On completion of the vessel the manufacturer must issue to certify that the vessel has been designed, constructed and tested in accordance with PD 5500 and with any additional requirements specified by the purchaser. 
Vessels which are required to comply with the PED must also be accompanied by a Declaration of Conformity and, where relevant, operating instructions. 
PD 5500 covers five basic material types: 
• Ferrite steels - such as carbon, carbon manganese and low alloy steels
 • Austenitic steels - such as type 304, 316, 321 
• Aluminium and aluminium alloy
 • Nickel and nickel alloys
 • Copper and copper alloys


Design of pressure vessels: 
Section 3 of PD 5500 contains specific rules for performing calculations for shells, heads, cones, nozzles, flat covers, flanges and tube sheets. “Most methods in this section are design-by-rule and minimum thicknesses can be calculated if the leading dimensions, allowable strength and design pressure are known”. (RAO, n.d.) These are well established rules and have much in common with the major international pressure vessel codes. As such, only a brief presentation of the methods is made and differences with other codes are highlighted where appropriate.

Categories of Failures in pressure vessels:
Material:
· Improper selection of material; defects in material.
Design:
· Incorrect design data
· Inaccurate or incorrect design methods; inadequate shop testing.
Fabrication:
· Poor quality control; improper or insufficient fabrication procedures including welding
· Heat treatment or forming methods.
Service:
· Change of service condition by the user
· Inexperienced operations or maintenance personnel
· Upset conditions. Some types of service which require special attention both for selection of material
Design details, and fabrication methods are as follows, Lethal, Fatigue (cyclic), Brittle (low temperature, High temperature, High shock or vibration, Vessel contents:
· Hydrogen
· Ammonia
· Compressed air
· Caustic
· Chlorides
[bookmark: _Toc35600441]




Task 2 Problem Solving:
[bookmark: _Toc35600442]Design 1: 
Pressure vessel details: 
Internal Pressure = 620kPa
Internal Diameter = 560mm
Wall Thickness = 6.4mm 
a)

The current Pressure vessel is thin walled:
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b) 







                   Credit: (RAO, n.d.)
54.25 Mpa
54.25 Mpa



27.125 Mpa
27.125 Mpa







[bookmark: _Toc35600443]Design 2:
c) 
A spherical pressure vessels with the same dimensions as example 1 the internal pressure would be:


d) 
Techs company new pressure vessel design:
140MPa max
1.2m Diameter
12mm Thickness










e)

Spherical Pressure Vessel (Sphere):
This type of vessel is preferred for storage of high pressure fluids. A sphere is a very strong structure. The even distribution of stresses on the sphere's surfaces, both internally and externally, generally means that there are no weak points. Spheres however, are much more costly to manufacture than cylindrical vessels.
Storage Spheres need ancillary equipment similar to tank storage - e.g. Access manholes, Pressure / Vacuum vent that is set to prevent venting loss from boiling and breathing loss from daily temperature or barometric pressure changes, Access ladders, Earthing points, etc.
An advantage of spherical storage vessels is, that they have a smaller surface area per unit volume than any other shape of vessel. (Vessels, 2017)
Cylindrical Pressure Vessel:
Cylinders are widely used for storage due to their being less expensive to produce than spheres. However, cylinders are not as strong as spheres due to the weak point at each end.
This weakness is reduced by hemispherical or rounded ends being fitted. If the whole cylinder is manufactured from thicker material than a comparable spherical vessel of similar capacity, storage pressure can be similar to that of a sphere. (Vessels, 2017)

Therefore I would use the spherical pressure vessel as it can store higher pressure fluids and they also have a smaller surface area per unit volume this therefore means that the quantity of heat transferred from warmer surroundings to the liquid in the sphere, will be less than that for cylindrical or rectangular storage vessels.











[bookmark: _Toc35600444]Task 3: Problem solving
i)
Vessel Details: 
Ring ID = 609.5mm
Wall thickness = 6.4mm
Barrel diameter = 610mm
Temperature = 65°F 

°F to °C:


Barrel Circumpherance:


Ring Circumpherance:


C1-C2:

                                                          0.0015m = 1.5mm.

The Expansion rate of A-36 steel is “11.7 x10-6” (Coefficients, 2016)




The barrel ring would have to be 85.230°C for it to slip off.



ii)
The stress of the ring and the pressure it exerts on the barrel calculated below:







[bookmark: _Toc35600445]Task 4:
Given a Sphere made of AISI 501 OQT1100:
i)
Vessel details:
D 0 = 500mm
t = 40mm
N = 4
Design factor = N 
Safety factor = Yield strength / Stress Max 
Stress max = Yield strength / Safety factor


   (Thick walled vessel)

Using Lamis equation:


Structural Steel AISI 501:
Data Table for: Grades - Structural Steel - AISI 501 (Wall Colmonoy Datacentre)
Elements
Min.（≥）
Max.（≤）
C
0.15

Mn
0.30
0.60

Si
0.50

P
0.030

S
0.50

Cr
4.00
6.00

Mo
0.45
0.65

(Colmonoy, n.d.)

Yield Strength for AISI 501 OQT1100 =  (931MPa)


Determine & 
 





Solve for P:
P = Internal pressure can be Ve+ 0r Ve-



ii) 

Using  
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