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44 4 Averaging the Conservation Relations
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Fi_& 4-2. A one-dimensional schematic illustration of a situation where (a) ¢” # 0 and
{(b) ¢" =~ 0. The averaging length is illustrated by the interval Ax drawn on the figure

(b= " pdx). Since ¢ = §+ ", " = 0 only if & =¢.

Even with the simplifications, Eq. (4-7) contains two additional terms not
found in Eq. (2-45) that involve the correlation between the subgrid-scale vari-
ables. The second of these terms, a”’dp” /9x;, could be eliminated if the assump-
tion is made in Eq. (4-4) that |a”|/& = |a"|/ay < 1 [In Section 3.1, a, was
defined as a synoptic-scale specific volume in the derivation of the approximate
forms of the conservation-of-mass relation. The mathematical definition of this
synoptic scale is given by Eq. (4-12).]

With this requirement on specific volume and the assumption that Eq. (3-11)
can be written as
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using the simplifying assumptions given by Eq. (4-8), Eq. (4-5) can be written
as
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where, since |a”|/& « 1, the pressure gradient term is represented by @ dp/dx.
The remaining subgrid-scale correlation term, puju;, represents the contribu-
tions of the smaller scales on the resolvable grid scale resulting from fluctuating

velocity components and is in general very important in all aspects of dynamic
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