
Accepted Manuscript

Actuator line simulation of a tidal turbine in straight and yawed flows

F. Baratchi, T.L. Jeans, A.G. Gerber

PII: S2214-1669(17)30068-1
DOI: http://dx.doi.org/10.1016/j.ijome.2017.08.003
Reference: IJOME 170

To appear in:

Please cite this article as: F. Baratchi, T.L. Jeans, A.G. Gerber, Actuator line simulation of a tidal turbine in straight
and yawed flows,   (2017), doi: http://dx.doi.org/10.1016/j.ijome.2017.08.003

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.ijome.2017.08.003
http://dx.doi.org/10.1016/j.ijome.2017.08.003


  

Actuator line simulation of a tidal turbine

in straight and yawed flows

F. Baratchia,∗, T.L. Jeansa, A.G. Gerbera

aMechanical Department, University of New Brunswick, Fredericton, NB, Canada

Abstract5

In this numerical study a tidal turbine in straight and yawed flows is simu-

lated using the actuator line (AL) method coupled with Large Eddy Simulation

(LES) of turbulence for the turbine previously studied experimentally by Ba-

haj et al [1]. Importantly, the AL model is fully coupled to an existing GPU

based computational fluid dynamic solver, enabling high resolution simulations10

in reasonable time frames using desktop size server systems. Simulation results

using the blade element actuator disk (BEAD) method are also presented to

support the results from the AL method and highlight its advantages over the

BEAD method. Results obtained from this study show that the AL method is

capable of capturing wake unsteadiness and the tip and root vortices resulting15

from the turbine blades. Predicted power and thrust coefficients agree well with

experimental data, being within 0.77 % and 1.91 %, respectively, at the design

tip speed ratio. However, the absence of hub geometry in this method affects

the downstream wake pattern along its centerline.
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Nomenclature

A Area

a Axial induction factor

B Number of rotor blades25
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