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Abstracs—This study presents the velocity distributions of
marine current In the Bangks strait by using a numerical
model with a turbine arrays. A RANS method s nsed to
determine the velocitles which flowing hetween the turbines
The velocity distributions in aroumd turbines are simulated
with # numerical model. The model calculutes only at 0.1 Sy
when low and high tides currents. The result {s shuwed that the
velocities in around turbines different when low and high tides
currents. The result is using to make the turbine profile in the
future.

Keywords—marine current, numerical madel, turbine array,
RANS

I INTRODUCTION

The numencal models and its simulations are used by
rescarchers 1o find velocity distributions of manne current
with a turbine arays The numerical simulations of dept-
avernged used by [1] to find performance of non-uniform
tidal turbine armys in an initially wniform flow field. Neill et
al (2] are studied the numerical simulations of tidal range
power plants. The simulation of numerical from [3] are
described that wake cffects of an upstream turbine can
intcgrated m  numencal  smulation  of an  in-stream
hydrokinctic turbine

The power performance of the turbing swream udal
mflucnced by companng a control strategy in laboratory and
ficld experiment [4]. A semi-analytic method is used by (5]
to optimize tidal farm layouts with the production of
mechanical power is maximized. The method 1s also used by
16] w esumated encrzy production of a tdal mrbine farm by
the account of ambient turbulence

I METHOD

The method of this study used the governing cquations of
RANS that used by |7-12] to find velocity distnbutions with
turbulence model of 3D mLung-lcugllL The boundary
conditions are formed by the bottom, the free surface, the
wall, and the open scawater

Fig. | shows the map of study in the Bangka strait,
Indonesia. In the numerical model, turbine arravs are located
between Bangka island and Sulawes: island and one row
arrangement
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Fig 1. The map of stody in the Panghs aran
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Fig 2 The buthymetry of the Bangha strait

Fig 2 shows the bathymetry m the Bangka strait with
udal aurbines array that range between turbines of 160 m and
the masimum deep of 69 m
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Fig 3 Flowchant of & numenesl ndel

Fig. 3 shows steps of the numencal model for the
caleulation of velocity distnbutions. The mput data is the
process 1o read all data that using the all of parameters as
explained in |10). The calculation of Parameter and
Constanta needed for calculation of the velocities i dircction
axes x, v, and z included musamum time to do itertion. The
nitial condition is the condition of all vanables as initial
velocities is zero included caleulation to Tecplot program
which is an application for simulation. The vertical mesh is

calculated to get the vertical variables as scawater depth. The
index is gencerated to make the layers of verucal axs (depth)
and gencrate index of boundary layers as denote calculating
in the meshes. The inside and average velocities is calculated
to initial canditions in caleulation the velocitics.

when low hide carrents

Fig 4 2D-smulated of veloity distrih

The “n” svmbol shows the quanuty of calculation n
iteration do-process until maximum iteration. The advection
nceded to process of determination whether a program can
proceed o velocitics calculations. The model turbulence
used as in [7-12] by usmyg 3D mixing-length. The calculation
of free surface 15 the process of calculation by using a lincar
fivediagonal system to get the scawater surface clevation.
I'e calculation of components of velociues (U and V) by
using a lmear three-diagonal ncluded for calculatmg the
convective and viscous term, whercas for calculating
velocity vertical W used cquation (8) in [7] The calculation
of the kimctic cnergy used equation in | 12]. The calculation
results as the velocities and the kinctic encrgy printed to
formulation in the Tecplor program for simulation If
iteration is not maximum then back to “n” o do-process. and
if itemuion 15 maximum then calculation is stop.




1. RESULTS AND DISCUSSION

The velocity distributions are calculated by numencal
computational at condition of low and high tide currents. The
chamactenstics of flow in the Bangka strait are conducted by
[10-12). Fig 4 shows the velocity distributions when low
tide eurrents at 0.1 Sv (1 Sv = 1000000 m¥s [10]). The
results are showed that velociies m wound wmrbines are
different when no turbmes array as the results that have been
conducted by [10, 11], That's because flow of marnine current
is blocked by the installation turbine und that applics also
when high tde currents (Fig 3). In the North of turbine
armays, the seawater flows to North before inside the turhines,
when living the turbines flows (o South.

Fig 5 20-ammlated of velocity desnlugions when ligh tide currents

Fig. 6 and 7 are show the velocitics in around of turbines
are varied from 0.05-0 80 m/s (when low tide currents) and
when high tide currents of 0.05-0.73 mvs (Fig. 8 and Fig. 9).
Both when mside and outside the turbines, the velocitics are
become small and between the turbines become large. The
cument movement is straighl not only before enter the
turbines but also after out of the turbines (Fig. 7 15 enlarged
from Fig. 6 which s marked with red color rectangle), while
in Fig 9 (enlarged from Fig. 8 which is marked with red
color rectangle), the current moves before enter the wirbines
with the direction to Northwest and fiving the turbines o

West. The averge velocity before enter the turbines is 0,40
nv/s at the low tde current (Fig. 7) and when the high tide
current 15 0.50 m/s (Fig. 9). When the currents living the
turhines, the average velocity at low tde currents is 0.50 m/s
and when the high tide eurrent of 0.40 m/s. The results anc
showed that manne currents that flowing i around of
turbines when low tide currents are different when high tide
current. The values when low tide currents more than when
high tide currents  The result will be used to make the
turbine profiles which are using for development of mannc
current power plant in the futare
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Fag 6 2D-simulated of veloaty value distibitions whes low tide cutrents
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Fig 7 2D-amulaled of velocity distnbutions when low bde cunants in
around the turbines
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Fig 8 simmlatal of velocaty value ditibutions wheat ligh lde conents

sowim DLESI BN 000 (08 G100 B34 A3 B0 000 (.44 043 (L5 0.9 0.8 08 BT

Fig 9 Wramulated of velecity distnbutions when high Ude cuncnts in
sround the turanes

V. ConNCLUTIONS
A marine current numencal modeling application with a
trbine armangement i the Bangka strt, Indoncsia was
successfully studied The velocity distnbutions when low
tide currents are different when high tide currents including
the valucs of velocity distributions. The values when low tide
currents more than when high tude currents.
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