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Wave Powered Water Pump uses wave

energy to upwell cold, nutrient rich water » 2 one-way check valves and piston P piston
to the photic zone where kelp is grown. PRy » Bulk modulus of sea water in I Uerisr
Designed to increase productivity of bottom, open to air in top Q, .. Q .
macroalgae. — o
J B(Quaives — Qpiston) B P it |
A v dt = Ppiston
Xrel piston + piston

Upweller Kelp Farm

Quaives = Qintet — Qoutler A:Area B: Bulk modulus
P: Pressure | Q: Volumetric flow rate

Qpiston — Apiston X Xrel V:Volume | x.: Spar & float relative position

WEC-Sim Simulation Results

Dynamic motion results in
animation, device moves
from one wave crest to

Project Goals:

Cross-Sectional View of Pump Operation

1. Numerically model flow rates with ostroke I'\ N trough (shown upper left).
various wave conditions in WEC-Sim Piston
2. Collect field deployment data of device —_— e Volume flow rate results of
and validate numerical model? | Valves Conditionar A W Heigh?,los_ss oo st_eaddy sta’:]e 20 sleconc: o
3. Use results to guide design changes gm ' ' —Flow Out \ivc')n OI\IN (s own ov%/er eft).
and increase pump efficiency 512 —Flowln | gation per minute
® N f\ﬁ N f\ﬁ maximum meets expected
& flow rate for 1Im wave, 5.5s
Mesh Model & BEM Analysis 3 period conditions.
« A simplified SolidWorks CAD model converted to a finite element mesh E
file of both float and buoy using Meshmagick3 (below, left) E | When inlet valve is open,
» Hydrodynamic response (below, middle) from Capytainet & WEC-Sim?> > m N outlet valve has zero flow

> Indicates large relative motion between float and spar 155 160 165 rate (and vice versa).
» Tends towards zero for each body within the time frame 1me [5)

Normalized Radiation _
Impulse Response Function: Upcoming Field Deployment Plan
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Instrumentation: i
WEC-Sim Set Up & Simulink Model * Flow Meter: pumped flow rate

» Model basis: Reference Model 3 (RM3) developed by WEC-Sim team » Lidar: relative heave motion -

(above, right)> « IMU: overall motion tracking
« 6 Degree of Freedom (DOF) constraint for system - free floating * Precise time synchronization using GPS
» Translational Power Take Off (PTO) has motion constrained to Z » Telemetry to send data ashore for real time monitoring

(vertical) axis, reflective of design « DAQ programmed using Arduino microcontrollers
« Wave inputs: 1m height with 5.5s period (reflect expected site » Monitor nearby wave conditions with separate Sofar spotter buoy

conditions during deployment)?2 « On-board and shoreside cameras for environmental monitoring
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