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On a hydrodynami

problem in a

domain with random roughness.

We study three-dimensional in ompressible ow of lubri ant in a domain bounded by two
moving surfa es x3 = εh± (x1 , x2 , t), (x1 , x2 ) ∈ ω, t ∈ [0, T ] with a rough random stru ture.
It is assumed that parameter ε > 0 hara terizes the thi kness of the gap between the
surfa es. The roughness of the surfa es is assumed to be an ergodi sto hasti pro ess, thus
pressure is also a sto hasti pro ess. We rigorously derive the sto hasti Reynolds equation
whi h des ribes pressure of the lubri ant in the limit as ε → 0 :
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Here ν is the vis osity of lubri ant, v ± are given velo ities of the surfa es, h ≡ h+ − h− =
h0 + hs , h0 is a lm thi kness orresponding to smooth surfa es while term hs des ribes the
roughness of the surfa es and is assumed to be a randomly varying eld of mean 0.
The obtained result generalizes an analysis of a similar lubri ation problem in a domain
with a smooth deterministi boundary, see [1℄,[2℄.
REFERENCES
1.
2.

A rigorous derivation of the time-dependent
Reynolds equation, Asympt. Anal., 2013, vol. 84,  12, pp. 103121.
J. Fabri ius, Y. Koroleva and P. Wall,

J. Fabri ius, Y. Koroleva and P. Wall, Asymptoti behavior of Stokes ow in a thin
domain with a moving rough boundary, Pro . R. So . A, 2014, vol. 470, 2167,
20130735, 21 p.

The work was partially supported by RFBR (proje ts 17-08-01287, 18-31-00311) and by the grant of
President of Russian Federation supporting young Russian s ientists (proje ts MK-5870.2018.1)

