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Unfired pressure vessels- Part 3: Design

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Analysis performed by: Analysis performed by:

Analysis version: According to procedure:

Calculation case: Unfired pressure vessels EDMS Reference: EF EN 13445-3 V1

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Introduction:

This Mathcad template is made for the purpose of aiding, automating and simplifiying the calculations of various parameters 
concerning unfired pressure vessels, according to the standard NF EN 13445-3. Please note that the worksheet is intended as a
supplementary tool to the standard, and should therefore always be used alongside the standard, and never alone. To ensure 
minimal risk of error, it is recommended (although not necessary) to open a new version of the worksheet for each new calculation. 
When printing the worksheet, it is recommended to save as pdf and print in A4 size. Due to the nature of hidden areas in Mathcad, it 
may be necessary to add a few lines to ensure no text or calcultations gets split in two between pages. 

To use the worksheet, all relevant input parameters should be entered first. The worksheet uses two sets of input parameters: 
Global input parameters and local input parameters. The global input variables are values concerning the materials of the vessel and 
the inteded pressure, and are found under this introduction. The local input variables concern the specific geometry of the vessel. 
Each section contains its own relevant input parameters at the top of its hidden area. Every input parameter is coloured . After blue

all relevant input parameters have been entered, the worksheet will automatically calculate the output values further down. The 
most relevant output parameters are . An value might be of interest to the reader, but it is not the end result.green orange

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Global input parameters:

0.2% proof strenght: ≔Rp0.2;T [MPa]

1.0% proof strenght at temperature T: ≔Rp1.0;T [MPa]

1.0% proof strenght at test temperature: ≔Rp1.0;Ttest [MPa]

0.2% proof strenght at test temperature: ≔Rp0.2;Ttest [MPa]

Tensile strenght at temperature T: ≔Rm;T [MPa]

Tensile strenght at test temperature: ≔Rm;Ttest [MPa]

Tensile strenght at temperature 20 : ≔Rm;20 [MPa]

Calculation of design stress as shown in 6.6:

The value of above, where n is the desired steel designation, should be entered here as fdn f ≔f [MPa]

Joint coefficient: ≔z [unitless]

Calculation pressure: ≔P [MPa]

Clause 7 - Shells under internal pressure

7.4.2 Cylindrical shells

7.4.3 Spherical shells

7.6.4 Conical shells

7.5.3   Torispherical ends

7.5.3.2 Design

7.5.3.3    Rating
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7.5.3.4    Exceptions

7.5.3.5 Formulae for calculation of factor β

a) iterative process for finding the minimum thickness

b) non-iterative process for finding maximum pressure

7.5.3.1    Conditions of applicabillity

Clause 15 - Pressure vessels of rectangular section

15.5 Unreinforced vessels

15.5.3 Allowable stresses for unreinforced vessels


