48 6 Vol .48, No. 6
2006 11 CHINESE JOURNAL OF GEOPHYSICS Nov. , 2005

, . . , 2005, 48(6) :1233 1237
Zwo HC, Hu YQ. A gudy on ronlinear thermodynamic characterigtics of turbulent trangoort. ChineseJ. Geophys. (in Chinese) , 2005, 48
(6) :1233 1237

730000
Taylor , Taylor
Reyrolds K ;
, Taylor
Taylor
0001 - 5733(2006) 06 - 1233- (6 [279:3) 2004- 06- 11, 2006- 08- 01

A sudy on nonlinear ther modynamic characterigics o turbulent transport
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Abdract For the turbulent trangort is a kind of irrevershble process in thernodynamics, the ronlinear
thermodynamics was gpplied for sudying its characteridics. The turbulent trangoort codficients are Taylor series
o gradient of averaged variables, when the thermodynamic flows are expanded in Taylor series of the
thermodynamic force in neighborhood of the reference date of the equilibrium gate. And the linear term of the
turbulent trangport codficient corregonds to the turbulent trangport codficient of K closure in the Reyrolds
turbulence closure scheme , and the ronlinear term of the turbulent trangoort codficient is the nonlinear dfect
caused by the departure of the sygemfrom its thermodynamic equilibrium gate. The linear term of the turbulent
trangort codficient is podtive definite and the turbulent trangort makes the sygem honogerous. When the
sysgem isin the ronlinear region far from its thermodynamic equilibrium gate , the nonlinear term may become
negetive and huge enough to make the turbulent trangport codficient negative which is caled negative gradient
turbulent trangort. The thermodynamic characteridics of the turbulent trangort codficient can provide a
thermodynamic closure scheme for the turbulent flow. Based on the minimum entropy production theorem, a
recurdve reation among the codficients of Taylor series will be obtained. Utilizing this recurdve reation can
reduce greatly the number of Taylor series codficients that need to be observed by experiments for determining
the Taylor series.
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