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Hydrodynamic states of the phonon subsystem of insulator are discussed
starting from kinetic equation for phonon distribution function (DF) fa, (x, ).
Usual consideration of this problem is based on the local equilibrium assump-
tion according to which the Planck DF n,,(&(x,t))

nap(§) = [eCor P/T T (£, & =T.E=v,)

gives zero order in gradients of variables &, (x, t) (temperature and drift veloci-

ty) contribution fég) (x,&(t)) to phonon DF f,, (x, £(t)) [1,2]. Our investigati-
on is based on the Chapman-Enskog method in which phonon DF f,, (x, t) is
considered as a functional f,, (x, §(t)) of variables &, (x, t). Contrary to stan-
dard theory we do not make local equilibrium assumption and calculate con-

tribution fég) (x, &) to nonequilibrium DF f,, (x, §) in a perturbation theory in

small drift velocity v,,. It has been shown that f,g(;,) (x,8) # nap(&(x)) and the
local equilibrium assumption is not valid. The obtained results correct standard
equations of phonon hydrodynamics [1,2]. The differences have been studied in
detail. The analyze shows that at low temperatures T' << Tp the corrections to the
standard theory are exponentially small. However, the developed theory allows
discussing intermediate and high temperatures T > Tp, too. In the present work
special attention is given to steady hydrodynamic states of phonon subsystem
of insulator. The situation in this system is exceptional because the steady states
of insulator exist even for a closed one: the Umklapp processes break conserva-
tion of the quasi-momentum. It has been shown that the Akhiezer expression
for the heat conductivity of insulator in its steady states are true at low tem-
peratures with exponential accuracy. Condition of stationarity of temperature
distribution in a closed insulator is discussed.
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