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Background: Blade modelling oo

AWhich are the best
materials?

AWhat is the optimum lay-up? |~

AWhat is the best internal
structure?

AWnhat are the size limits for

wind turbine blades? 8,00 - 12000 4
AWnhat additional stresses do i
smart control devices 2 = RolorDiameter sk
. )
generate in a blade? i 2, \
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Parametric blade model: v
_ ' SUPERGEN |
Design strategy

AParametric processing tool for creation and running of the underlying FE
model

ASuitable for sensitivity analyses, flexibility, documenting, re-usability

Python script front end for automation of the Abaqus FE package
I Modular program

1 Ultimate strength & fatigue analysis

u
u
U Realistic load application, including quasi-static aerodynamic loading
u
U Developing dynamic implementation
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Parametric blade model: ﬂgg« |
. el SUPERGEN |
Geometry definition WIND

-

A

aerofoil shape

tip deflection
or max stress

v

d - shear web offset (mm)
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Parametric blade model: @" )

UPERGEN

Geometry definition WIND
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Parametric blade model:
ay-up

SUPERGEN
WIND

Mame: OUTER_SHELL

Element type: Conventional Shell Description: | Layup applied on the blade aerodynamic shell |
t=0.00
D ! Layup Crientation
- O Part global @ ¢svs O Distribution
t=0.0008

t= 0.000845 [ Mormal Direction: (& Axis 1 O axis2 O Axis 3

t = 0.000845 t 3 Additional Rotation: () Mons (5 Andle: Opistibution| ]

t=0.000845

Section integration:  (3) During analysis () Before analysis

t=0.00084 Thickness integration rule: @ Simpson ) Gauss
t=0.0008 (Blis | ffset | shell Perameters | Display |
t:- %1%008;‘5 v Ply Name Region Material Thickness CsYs R“"t:’gtlie““ 1“‘:‘3:'1‘5‘"“ ~
; 1w R FLY 1 GFRP_PI45 1,005 Asyups 5 3
e 2 v Pz PLY_L SFRP_0_90 0.0008 Aayups 0 3 L
t = 0.0008 3 ¢ P PLY_ROOT GFRP_PM4S 0.0008 Aayps 0 3 1
t=0.0006 4 v R4 FLY ROOT GFRP_PI45 .0005 Aayps 5 3
5 ¢ VS FLY 5 GFRP_ID 1.000845 Asyps 5 3 m
6+ PLIEP PRESSURE_PLY_6 GFRP_ID 0.000845 Aayups 0 3
T v RLiES SUCTION_PLY_6 GFRP_UID 0.000845 Aayps 0 3
B o R PRESSURE_FLY 6 GFRP_ID 1.000845 Aayps 5 3
9 v RS SUCTION FLY 7 GFRP_PI45 .0005 Aayps 5 3
10+ Pvs PLY & GFRP_PM4S 0.0008 Aayps 0 3
11+ Pl PRESSURE_PLY_3 GFRP_PM4S 0.0008 Aayps 0 3 a8
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SUPERGEN | |
‘ WIND

Parametric blade model.
Fully distrubuted aerodynamic load
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