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Properties of Riemannian metric of14D space in local coordinates (z,y, z,t,n, p,
m,u, v, w,p, &, x,n) which is the Ricci-flat on solutions of the Navier-Stokes system
of equations are studied.Considered space consists of 6D space in local coordinates
(n, p,m, &, x,n) and of two 4D dual subspaces -in Euler coordinates (x,y, z,t) and
Lagrangian coordinates (u,v,w,p). Structure of partition of 14D space depend
significanltly on the properties of 6 D-flat space devided into two 3D subspaces. In
this cotext properties of the Kovalevskaya top are studied in more detail.
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1 The Ricci-flat 14D metric and NS-equations
Theorem 1. The metric of the form
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is the Ricci-flat on solutions of Navier-Stokes system of equations (2)
The Navier-Stokes system of equations
S04 (U V)0 —pal +VP=0,  V-0U=0, e

where U = [U(&,t), V(Z,t), W(&,1)] is the fluid velocity , P = P(Z,t), is the pressure, 4 is the
viscosity and Z = (z,y, z) has numerous applications. The problem of their integration and
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classification solutions is an important to the modern mathematical and theoretical physics.
We will use methods of the Riemannian geometry to studies properties of the system (2).

In the case of the Kovalevsky top A = 2C, B = 2C,y0 = 0,20 = 0 the Euler-Poisson
system of equations

d (C—B)yz Mg(y0w2(t) — 20wl (1))
gt W=7 A !
%y(t) _ (A= C’);c(t)z(t) n 20w (t) —Bx0w2 (t)7
d . B=A)zt)yt) 20wl(t)—ylw(t)
%Z(t> - C + C ’
%w (t)=z@)wl(t) —y(t)w2(t), %wl t)=z(t)w2(t)—z(t)w(t),
Sw2(6) =y () (1) 2 (w1 (), ®

z(t) = 22 (8) wl (1) )
w iw
y(t) = —2 C (%wl (t)) w(t)wl () B
w2 (1) (2C (= (Wl (£)” = (W2 (£))* — 1) +2C (w1 (1))* + C (w2 (£))?)
(20 (= (@1 ()* = @2(1)* —1) + C(w2(t)*) Fw(t) )
w2 (1) (2C (= (Wl (£)* = (W2 (£))* — 1) +2C (w1 (1))* + C (w2 (£))?)
C2wl (t) ©)

+20(— (WL ()” = (W2()* = 1) +2C (Wl (1))* + C (w2 (t)*
Together with the known first integrals of system (10)
(w (£)” + (WL ()" + (W2 (1))* =1, Az () w () + By () wl (1) + C= (t) w2 () — C2,
Az () + By ) +C(z(t)? —2Mg (20w (t) + y0wl (t) + 20w2 (t)) + C1,
((z (1)) + (1) + cw <1t>)2 + 2z ()y(t) + cwl (1) = K? (7)

the components of fluid-flow velocity and pressure P(x,y, z,t) are determined using the
Ricci-flat metric on solutions of the system (2).
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