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Introduction

BladeComp user manual

BladeComp is a software program used for the design and analysis of composite rotor blades for wind turbines,
helicopters, and other rotating machinery. It provides an integrated environment for designing composite
structures, analysing their performance under various loading conditions, and optimising their properties for
maximum efficiency and durability. BladeComp is designed to help engineers and designers make informed
decisions about the design and manufacture of composite rotor blades, considering factors such as material
properties, manufacturing processes, and structural performance. Its intuitive user interface and powerful
analysis tools make it easy to create accurate models, simulate various loading scenarios, and interpret the
results of complex simulations.

BladeComp is widely used in the wind energy industry for designing and analysing wind turbine blades, as
well as in other industries that require the use of composite materials in rotating machinery. Its advanced
features and capabilities make it a valuable tool for anyone involved in the design and analysis of composite
structures.

Purpose and scope of the user manual

Purpose:

The purpose of this user manual is to provide comprehensive guidance in the form of tutorials to users on how
to effectively and efficiently use the BladeComp software. This manual is designed to assist users of all skill
levels, from beginners to advanced users, to successfully operate the software and carry out the necessary
tasks to accomplish their objectives.

Scope:
This user manual covers the following topics:

Installation guide: This section provides step-by-step instructions for installing BladeComp on your
computer.

User interface: This section describes the user interface of BladeComp and its various components, including
menus, toolbars, and dialogue boxes.

Getting started: This section covers the basic operations of BladeComp, including creating a new project,
importing data, and setting up a simulation.

Simulation and analysis: This section explains how to perform simulations and analyses in BladeComp,
including creating a model, setting up materials and properties, and defining boundary conditions.

Results interpretation: This section covers how to interpret the results of simulations and analyses in
BladeComp, including visualising results, exporting data, and generating reports.

Note: This user manual is intended to serve as a guide for using the BladeComp software and is not a substitute
for training or experience in using the software.



BladeComp software downloading guide

1. Open aweb browser and go to https://www.universityofgalway.ie/structures/bladecomp/;
Click on the highlighted tab to download the setup.

Features

- Blade geometry creation
= Composite layers assignment
= Input file generation for FE software, ABAQUS, Ansys APDL and CalculiX

- Structure b

viour Optimisation (under development)
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Demo download

I BladeComp Dema Installer 0.76 (x64) I

2. When the file has been downloaded, click on it once to start the installation

tly  BladeComp-Demo...exe A~

3. At the BladeComp installer screen, click Next

thy Setup - BladeComp Demo version 0.76 - X

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing BladeComp Demo, then dick
Next.

Additional shortcuts:
[ create a desktop shortcut

Next Cancel



https://www.universityofgalway.ie/structures/bladecomp/

4. Click Install to process

g Setup - BladeComp Demo version 0.76 — X

Ready to Install

Setup is now ready to begin installing BladeComp Demo on your computer.

Click Install to continue with the installation.

Back Install Cancel

5. Click Finish to complete the installation

FL’\ Setup - BladeComp Demo version 0.76 —

Completing the BladeComp Demo Setup
Wizard

Setup has finished installing BladeComp Demo on your computer. The
application may be launched by selecting the installed shortcuts.

Click Finish to exit Setup.

Launch BladeComp Demo




Tutorial for 13 meter long wind turbine blade using limited regions

1. First window after opening the BladeComp software looks like this:
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2. To select the number of regions for the blade, go to the setting option
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3. The below window will appear after clicking on the setting tab. The regions can be
added and subtracted based on the requirements by using the highlighted tab. The
Blade name and the name of the regions are also editable.

fsde Sstting

Blade Name: NewBlade

Reg-1-U)|

Reg-2-U
Reg-3-U
Reg-3-L
Reg-2-L

Reg-1-L

Ok



4. Two regions have been taken/selected with names ‘01’ and ‘02’ while,
re-named the Blade Name as ‘Project A’ for this tutorial, and click Ok.

9 Blade Serting

Blade Name: Project A

01

02|
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5. To adjust the geometric shape of the blade, such as dimensions, twists, and offsets,
click on the ‘profile manager’ tab.

3 BladeComp Dero v 76 a
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6. The below window will appears.
W | Profie Manager - o x
c, o T a— Crde  Paste  Tab S
Name Location Chord ... Twista.. XOffset Y Offset X Y
[ 600 0 -20 115 + - 0 0 +
Cide  E.. 500 600 0 20 115 1 002931021 | 054059509 +
CA63240 E.. 1000 1366 | 124 [-100 | O oo 011689722 | ).10748522 +
CAB3220 E.. 9000 | 793 277 140 8 + - 026173414 | 159650765 +
CAG3214 E.. 13150 | 494 020 | 2645 |1214 |+ - 104621229 | 208944551 +

)
N




7. Two profiles have been chosen: ‘AA’ and ‘BB’. However, location, chord length, twist
angle, and offsets have been added as per the requirement of the 13-meter-long blade
in the table. The shape data (X and Y) have been added to the table mentioned on the
extreme right side. After adding all the information click on the run option.

[— 1 —r A Paste  Tab &
Name Location Chord .. Twista . X Offset Y Offset X Y
AA E..|0 1269.15 | 8.5 -418.304 | -62.864 + - 0 1] oo
BB E.. 12060 | 4474 0 -149.133 | 0 EE 0.000831 | 0.00422 | + -

0.005259 | 0.01626 + -

0.014829 | 0.03123 | + -
|
Ok

8. Click on the Region location manager option to adjust the chord length.
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9. As per the data for the geometric shape, the region splits on index 30, so splitting 30,
30 for each region, and click Ok.

B Region Location Manager - O X

30

30

Ok




10. Click on the run option to see the changes
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11. The shape of the blade with the selection of two regions and two profiles will look like
this.
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12. To see the blade from other angles, use the highlighted tabs.
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Tutorial 2 — How to add more regions for 13- meter long blade

1. To select the number of regions for the blade, go to the setting option
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2. Window will look like this, the regions can be added and subtracted using the
highlighted signs. The blade name can be edited.

Bl Setting

Blade Name: | NewBlade

| Reg-1-U|

Reg-2-U
Reg-3-U
Reg-3-L
Reg-2-L

Reg-1-L

Ok

3. The four regions have been selected for this region, with the names ranging from Reg-1 to
Reg-4, and click Ok.

T e

lade Name: | NewBlade
Reg-1
Reg-2

Reg-3

Reg-4




4. To adjust the geometric shape of the blade, such as dimensions, twists, and
offsets, click on the ‘profile manager’ tab.
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5. Select the four profiles and add the relevant information which fulfils the requirements of
the geometric shape of the 13-meter-long blade. Add the required data in the table on the
right side of the window (in the form of X and Y) for each profile, and click Ok.

frofie Maragys
6 E I_r_l | E_I Circle 1 Paste Tab &

Name Location Chord ... Twista.. XOffset Y Offset X i -

Circlel | E. 0 600 1] -300 ] + > 0 o +

Cirde2 | E.. 250 600 0 -300 0 SR 1002931021 | 1054059509 | +

IA63230| E.. | 1431 1269.15 | 8.55 -419 -62.98 + - .011689722 | 0.10748522 | +

A63215| E.. 12960 447.4 0 -149 0 + - 1026173414 | 1159650765 | +
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6. Click on the Region location manager to set the chord length.
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7. Adjust the region location as per the data and click Ok.

:
16 30 44
16 30 44
16 30 44
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8. Click on the web manager to adjust the location of the web
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9. Set the start profile and end profile and click Ok. The web can be added and subtracted
here using the positive and negative signs.

Name Start Profile End Profile Location 1 Location 2

Web-1 2 4 |Reg-l {  Reg3 L o+




10. Click on the run option to see the changes.
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11. The geometric shape of the blade, as per the input data, will be generated. The shaded
area of the blade indicates the web of the blade.
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12. The blade can be seen from a different angle using the tabs, or it can be done by pressing
the right click of the mouse and keeping rotation.
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13. Click on the Foil tab to deactivate it and see the changes
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14. The blade will look like this when the Foil option is deactivated
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15. Click on the Region tab to deactivate it and see the changes
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16. The blade will look like this when the Region option is deactivated
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17. Click on the Web tab to deactivate it and see the changes
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18. The blade will look like this when the Web option is deactivated

==

P ¢, @ ol @& region Web

&t =
= 4
o @
B o
= —
s i
Bs J

4
|



How to define the material for the same blade

1. To define the material, go to the material manager option
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2. The window will appear with the information such as the first column on the
left side of the window to select the orientation, the second column to select
the type of material, the next column to add the price of material per kilogram,
then the next one to define the density for the materials. However, the next
nine columns (parameters 1-9) define the young modulus for parameters 1-3,
the shear modulus for parameters 4-6, and parameters 7-9 to define the
poisons ratio, respectively. Define all the material and click Ok.

Name  Type
1) Engineering Material
TRI Engineering Material

PU Uniax Material

Price Density Para.. Para..
1 64e-09 | 35000 11000

OO

1 8e-11

10

 —

=

1 1.2e-09 | 21477 | 13530

10

Para..

11000

12041

10

Para...

4000

9126

0.2

Para...

4000
3670

0.2

Para...

4000

3670

0.2

=

Para...

0.2
0.49

03

Para.. Para,

0.2 0.2
0.12 0.15

03 03

>
Ok |

3. For the combination of different layers, click on the laminate manager option
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4. Click on the UNIAX option, mark thickness 1 and orientation (degree) 90, and

click Ok.



1 - UNIAX Name: UNIAX & = EI

2 - TRIAX Material Thickness Int. P Orientation
up T 3 c @ + -
3 - Core
& 3 ok

5. Click the TRIAX option for the uniaxial direction and add more layers using the + tab. Add
the thickness of 0.33 for each layer and indicate the orientation (angle) for each layer as

per the requirement.

1- UNIAX Name: TRIAX i E 2
2 - TRIAX Material Thickness Int. P Qrientation
up $ o0m 3 C 90 +
3 - Core
up ¢ 03 3 s 3 +
up T o033 3 C [ 150 +
& B

6. Click on the core option for isotropic material and select the
number of thicknesses and orientation (angle) and click Ok.

[T
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1- UNIAX Name: Core i - —
Material Thickness Int. P Orientation

PU Z|s 3 s % +

2 - TRIAX




How to define the loading, mesh, and unit price for the blade

1. To define the loading to the blade go to the load manager option

2. The window will appear with the predefine loading as listed in the tabulated form.
However, the loading can be change as per the requirement.
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Lacation

2 Loadl

000 [ 2540 [
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3. To adjust the mesh size for the geometric shape of the blade go to the mesh manager
option
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4. Adjust the mesh size and click Ok
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5. To add the price, number and mutation rate of the blade, go to the optimization setting
option
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6. The number of blades selection rate and mutation rate can be adjusted here

o ummenensenns a
Population; |4

Selection Rate: | 0.5

Mutation Rate: | 0.

Save dat Lo Browse
Name Opamise Target M, Hax. Weight
Frice - [ u 100 1
bass - u wu 1

Def U ) U
Defv u oo

Twist u 1

¥on Misss Stre: u 1000

a1 u )

sz U 000

=3 u i

a1z [ 000

513 u i)

a3 U 000

el1 u 1

2 [ 1

=5 u 1

12 u 1

e13 u 1




How to export the designed blade

To export the designed blade or to split the blade into sub blades go to the optimization
setting
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The design for the blade can be exported to the PC, exported as a BladeComp file, or as FE
file load case. The number of blades can be generated/exported from the highlighted tab

Exporl BladeComp Fies @M Evporl FE files Laad Case:  Load:-L

Sade number: 10 Export

To see the result of the analysis export the file to the required software such as Ansys and
ABAQUS go to the analysis setting option
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4. The analysis can be save to the required software such as ABAQUS, and click save setting.

Work folder: Browse

sover:  [ABAQUS [A|

erogram: Browse

Covcoms; 2




