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State equation of phonon gas and conservation equations for
phonon gas motion

Qo Zeng-YuanJr Ceo Bing Yang Zhu Hong Ye Zhang Qing Quang
( Department d Engineering Mechanics, Ténghua University , Bejing 100084, China)
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Abgract

Based on the mass energy rdaiondf Endein' sredivity theory , the massdf <lid laticesis divided into two parts: the rest
mess of lid atoms and the equivaent massof thermd vibration energy o lattices. The latter is exactly the equivdent massd the
phoron gasin a lid. The vibration energy of the slid lattices includes the thermal energes condging of the ret mass of the
2lid latices and the equivdent mass of the phoron gas. The gae equations for the lattice res mass and the phoron gas are
deduced based on the date equation of lids. The heat conduction is jug the notion of the phoron gas in a ©lid. The
conservation equations for the phoron gas notion are egablished. It is found that the conservation equation of phoron gas
nmomentum degenerates to the Fourier’ s conduction law when the inertid force of the phonon gas can be ignored. The physca
naure of the Fourier’ slaw is the balance between the driving force and the res gance for the notion of the phoron gas. Under
utrahigh heat flux conditions where the inertia force istoo high to be ignored , the Fourier slaw is no longer vaid even under
the geady condition.
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