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Body Class




Body Class: Overview

OSWEC Example

Obiject: Body Class

body(1) = bodyClass( };
(:) body(1).geometryFile = :
: body(1).mass = 127000;
Propertles MethOdS body(1).inertia = [1.85e6 1.85e6 1.85e6];

A

body(1).initial.displacement= [0, @, ©.1];
body(1).initial.axis = [e, 1, @];
body(1).initial.angle = 1;

body(2) = bodyClass(

body(2) .geometryFile =
body(2).mass = 999;
body(2).inertia = [999 999 999];

The definition of linear and quadratic damping
Generate Body Object parameters for the heave mode in the
Identify geometry file in .stl format wecSimInputFile.m for the OSWEC example.
Specify mass and moment of inertia properties,
Specify initial position initial cartesian position of
the center of the center of gravity and initial
angular orientation if different from the geometry

file.



Body Class: Properties

Object: Body Class R

¥ Properties & Private
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Body Class: Methods Object: Body Class

l

Properties Methods

—_—
~ bodyClass Legend
ACCESS
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Variant Subsystems

P RM3 - Simulink

SIMULATION DEBUG

VARIANT SUBSYSTEM

inke RM3/Float <Variant Subsystem> - Simulink

eval([‘'sv_b' num2str{ii) '_hydroBody = Simulink.Variant('‘nhbody_' num2str(ii) "==08'");'])

eval(['sv_b' num2str{ii) '_dragBody = Simulink.Variant(''nhbody ' num2str(ii) '==2""

® / % e b B =] 379 sv_udflaves=Simulink.Variant('typeNum>=3@");
"t
[ 380 % Body2Body
Q / P 181 B2B = simu.b2b;
1) Add o Wil biocks. a3 vasd vanant choses " : " ' .
e o e i oot A bt ooy o skoaaionty 382 sv_noB2B=Simulink.Variant( 'B2B==0");
- Explore = 383 sv_B2B=Simulink.Variant('B2B==1');
o e Ja x] 384 numBody=simu.numHydroBodies;
= Sl New Wikl B = @ 385 Fononydro _ _ o o o o e o e o e e e e M mo___
= Float cut CurlX o ; 386 | for ii=1:length(body(1,:))
= body(1) Crl+C : 387 I eval(['nhbody ' num2str(ii) ' = body(ii).nonHydro;'])
paste v 388 I
Comment Ctrl+Shift+Y 389 1 eval(['sv_b' num2str(ii) '_nonHydroBedy = Simulink.Variant(''nhbody_' num2str(ii)
Coem
Comment Out CtrleShifteX : 390 1
Uncomment - 391 lend; clear ii
pto(1) o L o o e e e e e e e e e e e e e e e
Find Referenced Variables
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Eorn Frres o Variant Subsystem
ki (Sheaey ik = The Variant Subsystem contains one or more choices where each choice is a Subsystem or Model block. At most one choice can be active in simulation.
Requirements 4 Variant control mode: [EXErEsSEn .| The active choice is determined by the variant control expression that
Design Verifier » evaluates to true. For example, V==EngineType.Small or V==1. The active
5 - choice is chosen before p ion of signal ib No ibs are
Coverage » Variant activation time: |update diagram othay b S
BD Py s prior to propagation of signal attributes.
S::;“P ;"e Metrics Dashboard
y(2) Vi
i e ‘ariant choices (table of variant systems)
Name (read-only) Variant control expression Condition (read-only)
identify Modeling Clones r
iconstraint(1) Drag Body | sv_b1_dragBody ~ | (N/AY
b X 7| |Hydrodynamic Body sv_b1_hydroBody ~ | (IN/A)
C/C++ Code > = Non-Hydro Body sv_b1_nonHydroBody ~ | (NJA)
HDL Code »
~
RGEN —'ﬁ =
(@
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Allow zero active variant controls
»
Propagate conditions outside of variant subsystem
Ready 138%

Open block in Variant Manager

Q



I Body Blocks

Rigid body block

Conn

B

Rigid Body
body(1)

Rigid bodies that move in

6 DOF (surge, sway,
heave, roll, pitch, yaw)

Flexible body block

Conn

Flex Body

Flexible bodies with
additional movement
modes defined in BEM

* See Advanced Features > Generalized Body Modes for more information on
the flexible body block.



I Rigid Body Block

Hydrodynamic body

block

_ | =
mmmmm T -
s | (1= 3

Includes blocks for
calculating all the
different forcing terms

Drag body block

Wave exerted forces are
zero, but weight,
buoyancy, and drag forces
calculated

Non- hydrodynamic body
block

Everything is zero
except for weight
and buoyancy

Note: Connection forces between multiple bodies from the joint/PTO are handled by

Simscape Multibody



Body Force Dimension Display

| [ BN ] Link: RM3/Float/Hydrodynamic Body *
File Edit View Display Diagram Simulation Analysis Code Tools Help
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Wave Diffraction and Excitation Force Calculation

g

£

Hydrostatic Restoring Force Calculation

Morrison Element and ViscousDampingForceCalculation

ﬁa
Additional Linear Damping Force Calculation




Body Class: Excitation Force

ece :
File Eot View Display Diagram Simuation Aralysis Code Tools Help
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Hydrodynamic Body Block:

Wave Radiation Force Calculation Block

- ®g Locked Link: RM3/../Hydrodynamic Body/Wave Radistion Forces Calculation - Simulink ST I <
Locked Link: RM3/Float/Hydrodynamic Body - Simulink
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I Body Class: Morrison and Viscous Damping Force

Link: RM3/Flcat/Hydrodynamic Body *

File Edit View Display Diagram Simulation Analysis Code Tools Help
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Simscape Multibody

#§ Locked Link: RM3/.../Hydrodynamic Body/Structure * - Simulink
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SIMULATION DEBUG MODELING
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Thank you

For more information please visit the WEC-Sim
website:

If you have questions on this presentation please
reach out to any of the WEC-Sim Developers on
GitHub:
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