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​Abstract    :​ ​Energy​ ​transfer​ ​in​ ​turbulent​ ​flows​ ​is​ ​typically​ ​described​ ​either​ ​through​ ​correlation​ ​functions,​
​via​​the​​Kármán-Howarth-Monin​​relation,​​or​​through​​a​​scale-by-scale​​budget​​of​​filtered​​energy​
​(Frisch​​1995).​​For​​constant-density​​turbulence,​​the​​equivalence​​between​​these​​two​​descriptions​
​is​ ​well​ ​understood.​​In​​compressible​​turbulence,​​however,​​several​​definitions​​of​​filtered​​energy​
​exist,​ ​and​ ​for​ ​most​ ​of​ ​them​ ​the​ ​associated​ ​formulation​ ​in​ ​terms​ ​of​ ​correlation​ ​functions​ ​is​
​unclear.​ ​We​ ​develop​ ​a​ ​general​ ​framework​ ​to​ ​determine​ ​the​ ​multi-point​ ​correlation​ ​functions​
​corresponding​ ​to​ ​any​ ​specified​ ​filtered​ ​energy.​ ​As​ ​a​ ​demonstration,​ ​we​ ​show​ ​that​ ​the​ ​Favre​
​filtered​ ​energy--defined​ ​as​ ​the​ ​ratio​ ​of​ ​the​ ​squared​ ​filtered​ ​momentum​ ​to​ ​the​ ​filtered​
​density--and​​the​​terms​​in​​its​​budget​​can​​be​​written​​as​​an​​infinite​​series​​of​​multi-point​​correlation​
​functions.​
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