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Quantifying the Effect of OWF Monopile on Vortex Induced-mixing in a Stably Stratified
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New technological and scientific innovations have pushed offshore wind farming as sustainable
and low carbon energy. Stably stratified flows are often present in the regions where offshore wind
farms (OWFs) are installed [1]. The impact OWFs have on the local oceanic ecology is an open
question. It is expected that a single monopile will likely not have a large impact but, if large OWFs
are installed the impact could be much greater. It is understood that the presence of OWFs
enhances turbulent mixing within and around an array of monopiles. Figure 1 illustrates how
mixing occurs in flow around OWFs. As the stratified flow moves across a monopile, flow behind
the it is enhanced by the vortices in the wake. The wake
formed sometimes takes on the shape of
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a stable von Karman vortex street, but at other times is unstable and changing in shape and
frequency.
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The approach that we take in this study is highly idealised, and designed to understand
whether or not it is possible for wind farms to generate enough mixing to significantly affect
the stratification of the German sector of the North Sea. There are many uncertainties in our
ability to parameterise structure-induced mixing, and the developed models are intended only
as a series of order-of-magnitude estimates. Our principle goal is to bound and estimate two
different time scales: (i) the mixing time scale, τmix, that quantifies the residence time for strati-

Figure 2: 2D instantaneous velocity field of flow past a cylinder at Reynolds
number 180, and Froude number of 1.
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