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I Wave-Powered Desalination System
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The reverse osmosis (RO) membrane can
be modeled similar to power take-off (PTO)
systems in WEC-Sim, by providing forces
back to the WEC.

The model takes the wave resource as its
iInput, and provides volumetric flow of
permeate (desalinated water) as its output

Example using WEC-Sim to model a RO
desalination plant available here:
https://github.com/WEC-SIim/WEC-

Sim Applications/tree/master/Desalination

NOTE: Requires the MATLAB Toolbox Simscape Fluids


https://github.com/WEC-Sim/WEC-Sim_Applications/tree/master/Desalination
https://www.mdpi.com/2077-1312/6/4/132
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Wave-powered desalination system

https://github.com/WEC-Sim/WEC-Sim_Applications/tree/master/Desalination
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WEC-Sim Model
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Wave-powered desalination system

https://github.com/WEC-Sim/WEC-Sim_Applications/tree/master/Desalination
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I Woave-Powered Desalination Plant

This model can be expanded to include
multiple WECs, and for longer
durations.

Fanz

This WEC-Sim run includes five WECs,
Wave Resource Five WEC Farm Desalination for a 24-hour simulation.
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The permeate can then be used as an
input to regional water networks
models.
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WEC-Sim Input File

b\ Sim\Wave-Desal -Sim\OSWEC_RO5_24hr\wecSiminputFile.m

%% Simulation Data

il

2 simu = simulationClass();

3 simu.simMechanicsFile = 'OSWEC_RO_S.slx'; % Specify Simulink Model Fil

4 %simu.mode = 'rapid-accelerator’'; % Specify Simulation Mode ('normal’,’'accelerato)
3 simu.explorers'off'; % Turn SimMechanics Explorer (on/off)

6 simu.startTime = @; % Simulation Start Time [s]

7 simu.rampTime = 25@;

8 simu.endTime = 3850; % 1 hour simulation, plus the wave ramp time

9 simu.solver = 'oded'; & simu.sol|
10 % simu.dt = 0.1; wolution fu
1 simu.dt = @.01; olution fun|
12 i i i

13

14

15 %% Wave Information

16 % Irregular Waves using PM Spectrum with Convelution Integral Calculation

17 waves = waveClass('irregular'); % Initialize Wave Class and Specify Type

18 waves.spectrumType = 'PM'; % Specify Wave Spectrum Type NOTE: this should b
19 waves.bem.option = 'EqualEnergy’;

20 waves.bem.count = 25

21 waves.phaseSeed = 1;

22

23

2

25

26

27

28

29

3e Class for Fl
31

32

33

34

35

36

37

38

39

40

a1

42

43

44 lass for Bas|
a5

a8

47

48

49 % PTO 1

50 pto(1) = ptoClass('PTO1'); % Initialize ptoClass for PTO1

51 pto(l).stiffness = @; % PTO Stiffness Coeff [Nm/rad]

52 pto(1).damping = 8; % PTO Damping Coeff [Nsm/rad]

53 pto(1).location = [2.35186337378+0.3 @ -7.849998936]; % PTO Global Location [m]

54 pto(1).orientation.z = [-4.7621271782/5 @ 1.7/5]; % PTO orientation

55

56 % Fixed Constraint 1

57 constraint(1)= constraintClass('Fixedl'); % Initialize ConstraintClass

58 constraint(1).location = [@ @ -18];

59 % Rotational Constraint 2

] constraint(2)= constraintClass('Rotational2_1');% Initialize ConstraintClass

61 constraint(2).location = [@ © -8.9];

62 % Rotational Constraint 3

63 constraint(3)= constraintClass('Rotational3_1');% Initialize ConstraintClass

64 constraint(3).location = [4.7021271782+0.9 @ -8.7];

65 % Rotational Constraint 4

66 constraint(4)= constraintClass('Rotationald_1');% Initialize ConstraintClass

67 constraint(4).location = [@+0.9 & -7];

68

69

78 %% WEC 2 <-25,12.5>

71

72 % Flap 2

73 body(3) = bodyClass('../hydroData/WAMIT/oswec_5/oswec.h5'); % Initialize bodyClass for F1
74 body(3) .geometryFile = '../geometry/flap.stl'; % Geometry File

75 body(3).mass = 127000; % User-Defined mass [kg]

76 body(3).inertia = [1.85¢6 1.85¢6 1.85e61: % Moment of Inertia lkz-m"21
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% PTO 2
pto(2) = ptoClass('PT02');
pto(2).stiffness = @;

% Initialize ptoClass for PTOL
% PTO Stiffness Coeff [Nm/rad]|
pto(2).damping = @; % PTO Damping Coeff [Nsm/rad]
pto(2).location = [2.35106397378+0.9-25 12.5 -7.849998936]; % PTO Global Location [m]
pto(2).orientation.z = [-4.7021271782/5 8 1.7/5]; % PTO orientation

% Fixed Constraint 2

constraint(5)= constraintClass('Fixed2');
constraint(5).location = [-25 12.5 -18];
% Rotational Constraint 6
constraint(6)= constraintClass('Rotational2_2'); % Initialize ConstraintClass
constraint(6).location = [-25 12.5 -8.9];
% Rotational Constraint 7

constraint(7)= constraintClass('Rotational3_2'); % Initialize ConstraintClass
constraint(7).location = [4.7€21271782+0.9-25 12.5 -8.7];
% Rotational Constraint 8
constraint(8)= constraintClass('Rotationald_2
constraint(8).location = [849.9-25 12.5 -7];

% Initialize ConstraintClass

% PTO 3
pto(3) = ptoClass('PTO3');
pto(3).stiffness = 6;

% Initialize ptoClass for PTOL
% PTO Stiffness Coeff [Nm/rad]
pto(3).damping = @; % PTO Damping Coeff [Nsm/ra

pto(3).location = [2.35106397378+0.9-25 0-12.5 -7.849998936];
pto(3).orientation.z = [-4.7621271782/5 @ 1.7/5]; % PTO orientation

% Fixed Constraint 9
constraint(9)= constraintClass('Fixeds');
constraint(9).location = [-25 -12.5 -1081:

% Initialize ConstraintClas

1
% PTO Global Location [m]s

Class for Flap
Class for Flap
lass for Base
pto(4) = ptoClass('PT04'); % Initialize ptoClass for PTO1
178 pto(4).stiffness = 0; % PTO Stiffness Coeff [Nm/rad]
179 pto(4).damping = @; % PTO Damping Coeff [Nsm/rad]
lass for Base 180 pto(4).location = [2.35106397378+0.9 25 -7.849998936]; % PTO Global Location [m]
181 pto(4).orientation.z = [-4.7021271782/5 © 1.7/5]; % PTO orientation
183 % Fixed Constraint 13
184 constraint(13)= constraintClass('Fixedd'); % Initialize ConstraintClass
185 constraint(13).location = [@ 25 -10];
186 % Rotational Constraint 14
187 int(14)= intClass(" 12_4');% Initialize ConstraintClass
188 constraint(14).location = [@ 25 -8.9];
189 % Rotational Constraint 15
190 15)= raintClass("’ 13_4');% Initialize ConstraintClass
191 constraint(15).location = [4.7021271782+0.9 25 -8.7];
192 % Rotational Constraint 16
193 int(16)= intClass(" 14_4'
194 constraint(16).location = [0+8.9 25 -7]; %% Ke. n error
195
196
197
198
199 Class for Flap
200
201
202
203
204
205
206
207
yClass for Flap 208
209
218
211
212
213 Class for Base
214
215
216
217
218 % PTO 5
219 pto(5) = ptoClass('PT0S'); % Initialize ptoClass for PTOL
220 pto(5).stiffness = ©; % PTO stiffness Coeff [Nm/rad]
221 pto(5).damping % PTO Damping Coeff [Nsm/rad]
Class for Base 222 pto(5).location = [2.35106397378+0.9 -25 -7.849998936]; % PTO Global Location [m]
223 pto(5).orientation.z = [-4.7621271782/5 @ 1.7/5); % PTO orientation
224
225 % Fixed Constraint 17
226 constraint(17)= constraintClass('Fixeds'); % Initialize ConstraintClass
227 constraint(17).location = [0 -25 -10];
228 % Rotational Constraint 18 |
229 constraint(18)= constraintClass('Rotational2_5');% Initialize ConstraintClass
230 constraint(18).location = [@ -25 -8.9]; =
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WEC-Sim Model
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Wave-powered desalination system




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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