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UNSTEADY PLOW OF A VISCOUS FLUID

A. N. Gots, G. K. Berman and K. V. Valikov

We will consider the unsteady flow of a viscous fluiil in a
rectangular channel. We will direct the z-axis along th2 channel,
whose width will be designated as a, and height - b. We will consider
the flow conditions to be isothermic and unsteady. In this case, the

di fferential equation of motion [ 1] is
2 .8 L N
x-S+ D). m

wvhere v .s the flow rate on the Z-axis; p is the density >f the

fluidg; ﬂh:)=-—%§ is the pressure gradieat: v=-% is *the

kinematic viscosity coefficient; and n is the viscosity of the

fluid.
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Eguation (1) was written with the assumption that Vssmpy ==
» = v(X, Yy, 2). The initial and boundary ccnditions are
%y = 0; 0l =0, @

vhere I is the cross-sectional profile.

We will search for the soluticn to differential eguation (1)

with conditions (2) in the form [ 2]

.“-'oo- i .ﬂo.wﬂam—:lﬂ' n

8, el

wvhere oum is the coefficient to be determined.

We will expand function f(t, 2z) into a binary Fourier

after the calculation of the coefficients of which we will

IC 1)s

Substituting expressions (3) and (4) in equation (1),

considering conditions (2), we will find

16 '-'25w+£5ﬂphn
e T EE 00 @

Thus, solutions (3) and (S5) obtained make it possibla

series,

have

and also

to find

.
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the law of the distribution of the velocity of a viscous fluid in a

rectangular channel.
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