Accepted Manuscript

Renewable Energy

AN INTERNATIONAL JOURNAL

Editor-in-Chief: AAM. Sayigh

Turbulence dissipation rates from horizontal velocity profiles at mid-depth in fast tidal
flows

Rachel M. Horwitz, Alex E. Hay

PII: S0960-1481(17)30248-3
DOI: 10.1016/j.renene.2017.03.062
Reference: RENE 8655

To appearin:  Renewable Energy

Received Date: 7 October 2016
Revised Date: 16 March 2017
Accepted Date: 18 March 2017

Please cite this article as: Horwitz RM, Hay AE, Turbulence dissipation rates from horizontal velocity
profiles at mid-depth in fast tidal flows, Renewable Energy (2017), doi: 10.1016/j.renene.2017.03.062.

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.renene.2017.03.062

Turbulence Dissipation Rates from Horizontal Velocity
Profiles at Mid-depth in Fast Tidal Flows

Rachel M. Horwitz** Alex E. Hay®

@Dept. of Oceanography, Dalhousie University, Halifax, Nova Scotia, Canada

Abstract

This study characterizes the turbulence in a 3.6 m s~! tidal channel in the
Bay of Fundy, Nova Scotia that has been identified for development as a
tidal power resource. A horizontally aimed fast-sampling single beam acous-
tic Doppler profiler was deployed on a subsurface buoy, and the flow-aligned
profile is used to test the cross-spectral (Garbini 1982a,b) and the spatial
structure function methods for estimating dissipation rates of turbulent ki-
netic energy.

Second and third order structure functions computed over separation dis-
tances in the mean flow direction vary with spatial scale as predicted by
the Kolmogorov hypotheses. Cross-spectra from adjacent spatial bins have a
noise floor an order of magnitude lower than the corresponding auto-spectra
and phase lags over increasing spatial ranges demonstrate the advection of
coherent structures by the mean flow. The spectral and structure function es-
timates of dissipation rate vary linearly with U? and agree to within a factor
of 2.5 on ebb and 6 on flood, the spectral estimates being larger. Dissipation

rates are an order of magnitude higher on ebb than flood tide, likely due to
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