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DESPRE EXISTENTA S1 UNICITATEA SOLUTIEI UNE!I PROBLEMI:
CU VALORI PE FRONTIERA IN TEORIA FLUIDELOR MICROPOILARE
INCOMPRESIRBILE

Rezamnt,

Se cerceteaza existenta si unicitaten curgerii stationare tridimen-
sionale o unui fluid micropolar incompresibil in eazul conditiilor omogene
pe frontieri sia teoriei liniave propusa de K ringen in[2].

ON TIHEI IRROTATIONAL MOTIONS OF MICROPOLAR FLUIDS
BY

MARIAN ARON

L. Introduction. The ficld cquations for incompressible micropolar
fluids, as given by Kringen [1] are
(1.1) div v = 0,
(2 + 2p 4 B grad div v — (g + &) curl eurl v 4
‘ i 6 1

{1.2) keurlv — grad p + of = 3 % —vxceurlv 4 —garad (v¥)
¢ 2 ’

and ;

(1.8) (o + P+ y)graddivy — v curl curlv 4 beurl v = 26y 4 ol = pjv,

in which v, v, f and lrepresent respectively the velocilty, micro-rotation,
body force and body couple vectors. Theconstants p and j are the den-
sity and gyvration paramelers while «, B, v, 2. u, & are the viscosity coeffi-
cients of micropolar fluids. The material constants conform to the ine-

‘qualities :

’l' ? (), 2(.1. + ]u' ?—- U. 3?\ ™ 5 2{1. =I5 Ilf 2 .

0
(1.4)
B34+ B+v20 v4+p20, v—§20
p is an unknown pressurce and a dot denctes the malerial time derivative.
In the present Note. we consider steady — state isochoric motions
with lamellar velocity fields and prove in scction 2 that if v =0 then,
the ficld equations are satisfied if and only if the micror-otation velocity
fields are also lamellar and the corresponding potential satisties a Helm-
holtz equation. In section 8 we indicate a class of dynamically possille
accelerationless motions of considered type.
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2. The potential of the miero-rotation velocity vector, Let o be the
polential of the veloeity veetor. & be the potential of the body force and
7, e Lhe potential of the body couple. Then, according to our hypoteses

[2.1) curl v = 0. divy — 0, v = 0.

we have to solve the following system

(2.2) fewrby = prad (p = ob o+ — ¥

? 1
(2.3) (2 + 8 +y)eraddivy —yewrlenrly — 20y = g arad 5 = 0,
By application of curl operator to ecquation (2.2} one obtains 1)
(2.4) aul curl v = 0,
so Lhal the equation (2.3) becomes
(2.5) (2 + 6+ v)uraddivy — 2hv o grad 7 = 0.
We apply again the curl operator to cqualion (2.5) and we get
(2.6G) curly = 0.
From the cquation (2.2). it lollows now

L
(2.7) po=ht) - —=v? 4 pd.

2

where L(£) is an arbitrary function ol {. )
Letz be the potential of the micro-rotation veloeity vecetor. Then,
from (2.5) we lind that the function 3 must salisfy the Helmholtz equation

(2.8) (o + B + )AL — 2k% + o7 = 0.

3. A class of flows. We consider an orthogonal coordinate cartesian !
system Quayz and look for a solution of the system given by (2.8) and ¢
(3.1) curl v = 0. divv =0,

(3.2) (grad grad x). v = 0.

A particular solution of the system (8.1) is given by:

1) When k= 0, the field equations are deconpled and the stress tensor is symnie-
tric. ‘Lhe global motion of the fluidis then unaffected by the micro-rotation of the
fluid particte. According to (1.4) we suppose & > 0.
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Taking into account (1.4), in the absence ol the body couple, wil-
hout any loss of generality we can assume
(3.4) o484 v =0

We consider now the particular solution of the Hehnhollz equation
(2.8) given by

(3.5) 7 = C,exp(zz) 4 Cyoxp (= e2),
where
, 2/
3.6 gt = ——,
(36) P

and where €, and €, arc arbitrary constants.

It is clear that (3.3) and (8.3) verify the condilions {3.2).

In this way we obtained the class of dynusicatly possible molions
delined by (3.3) and

(8.7) vy =0, u,= 0, vy = g[C,exp (2} — Cyexp (= =2)].

which satisfies o all the above mentioned requirvenments.,
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ASUPRA MISCARILOR 1ROTATIONALL ALE FLUIDELOR MICROPOLARE

Rezumal

In aceasta Notia se considera miscarvile stationare si irotationale ale
fluidelor micropolare incompresibile 31 se demonstreaza, in cazul in care
derivata materiali a vectorului iicro-rotatiei este nula. ¢ii este necesar
si suficient. ea vectorul micro-rolatiei s fie lamelar si ca potentialul cores-
punzitor si satisfaci o ceuatie de tip Helmboltz pentru ca ecuatiile de
cimp s fie satisticute. Se obtine de asemenea o clasa de curgert e pro-
prictatile mentionte mai sus.



