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Morning

Afternoon

Monday, 12/3 .

Introduction (AY,TJ)

e  Structural modeling
and implementation in
HAWC2 (AY)

Wind condition,
modeling and
implementation in
HAWC2 (TJ)

e Aerodynamic modeling
and implementation in

e Floating structures and
mooring lines (AM)

HAWC?2 (PB)
Tuesday, 13/3 e Hydrodynamics and e controller
wave kinematics implementation and
module (TJ) tuning (LH)

IEC Load cases and
Autogeneration of
inputfiles (AY, TK)
HAWCstab2 (MH)

Wednesday, 14/3 .

Wake loads (TJ)

(TK)

Post processing tools

e VAWT in hawc2 (TJ)
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What is the HAWC2 code?

A tool for simulation of wind turbine response in time domain with following
properties:

e Normal onshore with 1 or multiple blades

e Pitch and (active) stall controlled wind turbines

e Guyed support structures

e Offshore turbines on monopoles, tripods or jackets

e Floating turbines with mooring lines

e Multiple rotors in one simulation

e Structural core based on a multibody formulation that can
handle multiple degrees of freedom (like blade torsion)

e Detailed aerodynamic model based on BEM that includes:

o Three dynamic stall models: Stig @ye model, a modified Beddoes-
leishmann model and model for ATEF (Active Trailing Edge Flaps)

o Skew inflow model

o Shear effects on the induction
o Dynamic inflow model

o Tiploss
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e Hydrodynamic model based on Morrison’s equation
» Water Kinematics that includes:
o Currents
o Linear airy waves
o Irregular airy waves
o Deterministic irregular waves
o Stream function waves
e Wind, turbulence and wake models:
o Build-in Mann turbulence generator (Fully coherent 3D-turbulence)
o Able to read Veers turbulence model (used in FLEX5)
o Dynamic wake meandering model for turbines in wakes
e Control interface preformed through DLL "s (Dynamic Link Library)
e Default controller provided with a pitchregulated variable speed controller

¢ Soil module consisting of a set of spring-damper forces attached to a
main body.

* Excel spreadsheet macros for automatic input file creation - coupled to a
distributed computing tool.

e Time domain simulations is the primary output, however eigenvalues can
be calculated at stand still.
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Program structure

Name Date modified Type Size
animation File folder
control File folder
data File folder
cigenfrg File folder
htc File folder
log File folder
res File folder
turb File folder
) manual_version_4-0.pdf Adobe Acrobat D!

EA Animation.exe

B get_mac_adresses.exe
57 hawc2MB.exe
WINDAP. exe

DLL File

1] ainslie_15.dll

| DFORMD.DLL DLL File

] DFORMDD.DLL DLL File

] DFORRT.DLL DLL File

] DFORRTD.DLL DLL File

] licence_manager.dil DLL File

] Mann.dil DLL File

[#] MSVCRTD.DLL DLL File

] wkin_dll.dll DLL File

3] Hawc2Bat.BAT ws Batch File 1KB
% start_dos.bat Windows Batch File 1KB
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License manager

e When properly installed the HAWC2 answer to execution should be like

this:

Microsoft Windows XP [Version 5.1.26881
{C>» Copyright 1985-2881 Microsoft Corp.

c:“Risoe“Undervisning“HAWC2 course_2009~hawc2_model>hawc2MB.exe
HAWCZME version: HAWCZME &.2

License verified - 0K

Wrong number of arguments: Usage: <exe file> <htc file>

c:“RizsoesUndervisning“HAWCZ course_20A9~hawc2_model>

M

"
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Program structure

Main input file (.htc)

hte
File folder

=
l% =] NREL_SMW_reference_wind_turbine.htc

Data input file (.ae,.st, .pc)

| e
| Filefolder
[ NREL SMW se
[ NREL SMW_pe.txt
] NREL SMW staxt
Control DIl
control
D} Filefolder

M

Animation output
9

animation
File folder

i

—> &) nrel_Smw _reference_wind_turbine.dat

Time simulation output

res

>

File folder

2] nrel_Smw_reference_wind_turbine.dat

=] nrel_Smw_reference_wind_turbine.sel

Log file output

>l

hawc2MB.exe
16-04-2012 22:02

415 MB

my

log
File folder

l% nrel_Smw_reference_wind_turbine.log

Eigen frequency output

| basic_3ba_ctlZnl.dll

|| basic_3ba_input_ct12nl.1
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Postprocessing

Animation output

animation
File folder

-

—> 2| nrel_Smw_reference_wind_turbine.dat
Time simulation output

res
File folder

[

=] nrel_Smw_reference_wind_turbine.dat

\=l| nrel_Smw_reference_wind_turbine.cel
Log file output

log

i i File folder

|—>_ nrel Smw_reference wind_ turbinelog—I > ['%'H i

Eigen frequency output

eigenfrq

File folder

I9 || model01_ 0.30Hz 1.5%decr.dat
=] model02_ 0.20Hz 1.5%decr.dat
=] mode03_ 0.61Hz 2.7%decr.dat
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eigenfrq
File folder

L

%‘!

2] whin_dildll ] mede001_ 0.30Hz 1.5%decr.dat

'l modeD02_ 0.30Hz 15%decr.dat

] licence_manager.dil

(= Mann.dll

Other DIl s

'l mode003_ 0.61Hz 2.7%decr.dat

A
-

j rg o j-

WINDAPLa.exe Ezze

WIN - .
DAP

r python.exe
" MATLAB.exe

~ / notepad++.exe

'{ Animation.exe
4
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Working with text based input

Use a editor with useful features:
e.g. notepad ++
Main folder -> tools -> Notepad++6.2-> npp.6.2.Installer.exe

Install hawc2 language for notepad ++:
* Get a better overview of your input file

¢ Main folder -> tools -> HAWC2 language for Notepad++ -> follow
instructions

Intall plugins for notepad++:

e Useful tool like compare and monitor documents
e Main folder -> tools -> Plugins for Notepad++ -> follow instructions
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