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It is discussed hydrodynamics of an one-component liquid in the presence
of external potential �eldU(x)with small gradients ∂sU(x)

∂n1 . . .∂ns
∼ g s . �e same es-

timation is assumed to be valid for gradients of usual hydrodynamic variables:
mass density ρ(x , t), velocity vn(x , t) and temperature T(x , t). So, in this ap-
proach we consider weak and weak nonuniform �elds. Hydrodynamics is based
on the local equilibrium assumption. �erefore, one needs �rst thermodynam-
ics in the presence of the �eld. It is obviously from the literature (see, for ex-
ample, [1,2])that this theory is a weakly developed one. Our consideration of
thermodynamics is based on the formula for average value of a local translation
invariant microscopic quantity â(x) calculated with the grand canonical distri-
bution. It was shown that this average a(x) can be expanded in a series over gra-
dients of potentialU(x) near space point x: a(x) = a(0)(x)+ a(1)(x)+O(g2).
It follows fromour consideration that a(0)(x) = a(T , µ−U(x))where function
a(T , µ) gives equilibrium thermodynamic dependence of value a on temper-
ature T and chemical potential µ in the absence of external �eld. �is relation
is very important one because it describes thermodynamics in the zero order
in gradients of the �eld approximation. It is obviously that standard thermody-
namics in the presence of external �eld [1] is a theory of this approximation.

Derivation of hydrodynamic equations needs also expressions for micro-
scopic quantities of energy q̂n(x) and momentum t̂nl(x) �uxes. Using expres-
sions for this values obtained in [3] we show that they can be expanded in a
series in gradients of the �eld U(x) too. On this basis hydrodynamic equations
in the presence of external �eld have been construction and compared with the
standard theory [2].
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