Inverse Filtering for Compressible Flows
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The instantaneous equations are :

o 0 op 0
E(Pui) + {“)ch(puiuj) + o1 %j(au)

0 0 0 oT
a(ﬂE) + gj(ﬂ“jH) = %j(“igij + k%j)

Let P be an invertible filter with inverse QQ such that,

Commute with derivatives,
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Note that P is not a projector such that,
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Define filtered quantities,
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and mass weighted filtered velocity
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Then substituting for pand pu;, the mass conservation equation becomes,
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and multiplying by P = Q71,
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The filtered Momentum equations are,

0 0 0 0

— P(pu; — P(pu;u; —Pp=—P(0;; 1
gy Do) + g Plouius) + 5o Pp = 5 Plory) (10)
substituting for pu;and p,
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where ¢; is evaluated from u = Pu;.

To reduce this to the usual form,
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and 7;; is the same quantity evaluated with,
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where,
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then,
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Finally, the momentum equation is,
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Here,

Qpi) Q)
Qp
i g [Ls ()

The filtered energy equations are,
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Define,

pE = P(pE), pE = Q(pE)

pH = pE+p, Q(pH)=pE+p
Then, 3
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Thus, the energy equations can be written as,
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