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We describe the domain. Let Ω denote a bounded domain in R2, lying
in the upper half-plane, whose boundary Γ is piecewise smooth and
consists of several parts: Γ = Γ1∪Γ2∪Γ3∪Γ4, where Γ4 is the segment[︀
− 1

2 ;
1
2

]︀
on the abscissa axis, Γ2 and Γ3 belong to the lines 𝑥1 = − 1

2 and
𝑥1 = 1

2 , respectively, Γ∖Γ4 is smooth. Here and throughout 𝜀 = 1
2𝒩+1

is the small parameter, 𝒩 is a natural number, 𝒩 ≫ 1.

We use the following notation. Let 𝐺 be an arbitrary two-dimensional
domain with a smooth boundary lying in the circle 𝐾 = {𝜉 : 𝜉21 + (𝜉2 −
1
2 )

2 < 𝑎2}, 0 < 𝑎 < 1
2 . Let us denote 𝐺𝑗

𝜀 = {𝑥 ∈ Ω : 𝜀−1(𝑥1 − 𝑗, 𝑥2) ∈
𝐺}, 𝑗 ∈ Z, 𝐺𝜀 =

⋃︀
𝑗

𝐺𝑗
𝜀, Γ𝜀 = 𝜕𝐺𝜀. We define the domain Ω𝜀 as Ω ∖𝐺𝜀

(see Fig. 1).

We consider the following problem:

⎧⎪⎪⎪⎪⎪⎪⎪⎨⎪⎪⎪⎪⎪⎪⎪⎩

𝜕𝑢𝜀
𝜕𝑡

− 𝜈∆𝑢𝜀 + (𝑢𝜀,∇)𝑢𝜀 = 𝑔(𝑥), 𝑥 ∈ Ω𝜀, 𝑡 > 0,

(∇, 𝑢𝜀) = 0, 𝑥 ∈ Ω𝜀, 𝑡 > 0,

𝜈
𝜕𝑢𝜀
𝜕𝑛

= 0, 𝑥 ∈ Γ4, 𝑡 > 0,

𝑢𝜀 = 0, 𝑥 ∈ Γ1 ∪ Γ2 ∪ Γ3 ∪ Γ𝜀, 𝑡 > 0,
𝑢𝜀 = 𝑈(𝑥), 𝑥 ∈ Ω𝜀, 𝑡 = 0.

(1)
Here 𝑢𝜀 = 𝑢𝜀(𝑥, 𝑡) = (𝑢1𝜀, 𝑢

2
𝜀), 𝑔 = 𝑔 (𝑥1, 𝑥2) = (𝑔1, 𝑔2), 𝑔𝑗 ∈ 𝐿2(Ω), 𝑛

is the outer normal vector to the boundary and 𝜈 > 0. Also consider
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the problem⎧⎪⎪⎪⎨⎪⎪⎪⎩
𝜕𝑢0
𝜕𝑡

− 𝜈∆𝑢0 + (𝑢0,∇)𝑢0 = 𝑔(𝑥), 𝑥 ∈ Ω, 𝑡 > 0,

(∇, 𝑢0) = 0, 𝑥 ∈ Ω, 𝑡 > 0,
𝑢0 = 0, 𝑥 ∈ Γ, 𝑡 > 0,
𝑢0 = 𝑈(𝑥), 𝑥 ∈ Ω, 𝑡 = 0.

(2)

We continue the solutions of the problem (1) by zero inside the pores.

Theorem.Let 𝑢𝜀 be a solution to problem (1), 𝑢0 be a solution to
problem (2). Then, as the small parameter 𝜀 tends to zero, we have:
𝑢𝜀 → 𝑢0 strongly in 𝐿2((0, 𝑇 ), 𝐿2(Ω)).
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