Introduction

(J Ocean waves are produced from the energy transfer Turbine generator assembly
from the wind over the ocean surface. - //
O <

- The oscillating water column device Is extensively
studied among the various wave energy harvesting
devices because of its simplicity In operation and
maintenance [1].

<

~
\
|

/

L
-~ - . . . . . . .
\l—————————

Alir flows out to AlIr exhalation _

a&mos/phere Alr tlows /L Air inhalation
| : from
2 £ aimogpheye

1IN * Generator - \ e

\ A

/ - -
’T AIr turbine|

-
I.‘./Air chamb;?l.

N

Bluff body type  Cascade type

Air exhalation i i
l_ X '_ | Air inhalation NNCRN l I o~
Working of oscillating water column P = ‘\\\\ k _________ I
/j(\ il

=

\ortex type

J Pneumatic energy of the oscillating water column can be
harnessed by arranging the pair of conventional air turbines
(Twin turbine) to eliminate the requirement of flow
rectification [2].

Tesser valve type Nozzle type

Some of the fluidic diode model in literature

J Twin turbine performance is less than individual turbine
because the turbine alone unable to block the airflow iIn

. condition iIs important because mimics the real sea state which is the
the opposite cycle completely [3].

Intended operation of these device

J A fluidic diode that offers variable resistance to fluid flow
can be used to Improve the flow blockage. Its
performance is given by diodicity.

Pressure drop (Ap) for reverse flow

Diodicity (V) =

Pressure drop (Ap) for forward flow

Numerical methodology
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| _ _ _ _ Numerical validation
1 Grid convergence index was used to arrive at the optimum no of mesh elements [6]

J Boundary condition for forward flow constant flow rate at the inlet and outlet is open to the atmosphere for reverse flow
the boundary condition reverses.

J After numerical validation of the study state Is performed the same model was used for oscillating flow condition.

J ANSYS FLUENT 16.2 was used for the simulations.
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Results and discussion
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1 As fluid flows over the bluff body it smoothly with time it start to separate.

J Pressure drop around the bluff body is higher compared to other section for the forward direction flow.

J For reverse flow the pressure drop is higher around the nozzle section.

- The overall efficiency of the turbine was found by taking the power out put from both the turbine and input power to the system

Conclusions

*» The performance of the fluidic diode is greatly affected by its geometrical construction.

¢ The twin-turbine outperformed the twin-turbine coupled with fluidic diode at a higher flow coefficient (¢p>1).

¢ The placement of the fluidic diode increases resistance across the turbine, Hence at higher flow co-efficient (¢>1), the
performance of the turbine decline affecting the global efficiency of the twin turbine.
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