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On the existence of steady-state solutions
to the Navier-Stokes system for large fluxes

ANTONIO RUSSO AND GIULIO STARITA

Abstract. In this paper we deal with the stationary Navier-Stokes problem in a
domain � with compact Lipschitz boundary ∂� and datum a in Lebesgue spaces.
We prove existence of a solution for arbitrary values of the fluxes through the
connected components of ∂�, with possible countable exceptional set, provided
a is the sum of the gradient of a harmonic function and a sufficiently small field,
with zero total flux for � bounded.
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1. Introduction

The boundary value problem associated with the Navier-Stokes equations is to find
a solution to the system

ν�u − u · ∇u =∇ p in �, (1.1)

div u = 0 in �, (1.2)

u = a on ∂�, (1.3)

where � is a bounded domain (open connected set) of Rn (n = 2, 3), u, p the
unknown kinetic and pressure fields, ν the kinematical viscosity and a the boundary
datum which must satisfy the condition

∫
∂�

a · n = 0,

where n is the outward unit normal to ∂� (see [6]). Existence of a variational
solution

(u, p) ∈ [W 1,2
σ (�) ∩ C∞(�)] × [L2(�) ∩ C∞(�)] (1.4)
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