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VE TRANG THAI TIJI HAN CUA ON DINH . - . . 
Dlh UJU Nmer dJA CHAT LONG V! qtc 

NGCYEN XUAN BUY 

Trong [1] da chirn.g: minh ding chuy€n d¢ng d6i luu nhi~t ~tla cl18:t 'lOng vi egc 
tuan tbeo nguyen tV _bi~n dOi On dfnh dCu. Troug hili niy c\J{mg tUi xet tr~ng thlti t6i 

· h~n cUa On djnh 06i iU'U nhi$t ella chit lOng Yi c-gc, cbUng minh riing hi~-U -ITng vi qrc 
lam cho \inh On djnh ella cbuyen di)ng gi:lm. 

Ta goi Q Ut mren chira chat lOng va S la bi~n. H~ phtrang trlnh tuyeil tinh m6 ti 
tr~ng !htti t&i hJJ.n ella cbuyen dQng d6I lrru nbi$t trong chfit lOng Vi eve du&i cl~ng toAn 
lir augc vi~t nhrr sau (xem [1]) : 

:_ A2w + HB21v - 2Hw 

-A,T +;y 
= 0 

=0 

(1,1) 

(1.2) 

(1.3) 

a day! v - V{;n t6c~ \V- xoay trong, T- nhi$t d:Q, y- vee ta don vj tr!J_C Qz1 

R - s6 Rayleigh) A1 = - il6, A2 = - M grad div + N rot rot, A3 = - .6., B21 =rot, 

H. M, N !a cite_ hang &6 dcrang lil H < 1, II- toim t& chi~u tir Lz (Q) xuong L2 (QJ. 
Ta xet v thuQc~ kh6ng gian fh -'- Ci6ng ciia t~p di.c vee ta s6l€n6it iron tri¢t ti-e'J 

tren bien S vCri tich vO lnr&ng : 

(1.4) 

Ta xel \V thL-:.(•r' Lhfli1g gJan H2 -- ckng ella t~p d_c vee ta tron trit;-1. ~i~u tr~n bien 
S vCd tich vO hu-t--rn_g : 

(v\;1• \V2)H
2 

= M J eli>·'\'\·,. div Wz dfl ,. K J rot Vh. rot ,v, d£2; v w,, W2 EHz. 

(!.5) 
Ta xet T thu¢c kh6ng gian H3- d6:1 g eli~ t*p dtc him trcrn tri~t tieu tr~n bien S 

v6'i tich v6 hu&ng: 

(T1, Tz)H
3 
= S grad T1. grad T2 d!l, V T!, Tz E l's (1.61 

Trang [1] cta cbl'rng mioh ding c!Ar, chu~n .sinh ra b(d c<i.c tich v6 h.u&ng (1.4),, __ 
!,5), (t.G) tuang d~Jang v&i c8.'c chulin trong c<lc kh6ng gian SQbOlev b.inh thu&ng" Cie 



~?:in hf At. ~2 9 A3 Ht t-q Ii~n ,hq~~ 2 ~ac ,dinb duong va cO cite to:.3.n tt:r nguqc ho{li! tofm 
il&n tw;rc, t1.t !1.&n Oq-p, dnang v~ A1 ~ B2:l. 

ChUng ta se xet c:lu trlw ella t*p d10 trj sO Rayleigh t6'i h~n 

§2. CAU TRUC T!P TRJ S6 RAYLEIGH T(n H~N 

Tu (1.3) Ia. c6 : 

Do H > 0 n~n toan tli A2 + 211 c6 loan 111 ngrrgc gi&i n¢1 (Az + 211)-1. 

Tir (1.2) ta c6: 

Thay (2.1), ( 2. 2) vao ( 1.1) Ia c6: 

- AlV + 11Bt2(Az + 2H)- 111Bziv + Rflfy A;;t(Vr)J ""'8 
h"'y h\: 

Ta ki hi~u: A : Ai"111Bt,(A2 + 2H)-111B21· 

B ~ A[ 1fl('Y Aijl(•y)). 

Bll d~ 1. Toan lu A !a tt.r lien h7p 
c;hung tninh. Ta c6: 

(A Vt, Vz)H1 = f rotA Vt . rotV2d'l = r~!AVt • VzdO = 

= f HBu(Az + 2H)- 1HB21Vt. V2dti = J(Az + 2!!)- 1HB2lYt. HB21V2dO = 

= ((A2 + 21-1)-lHBziY!, A21HBz1Vz)n2 • 

(2.1) 

(2.2) 

(2.3) 

Dga vao tinb chat tg lien hgp cua A21, (A2 + 2H)-1 va linh hoan vj cua Az va 
Az + 2H Ia d~ clang suy ra dieu pbai chling minh. 

Bb d~ 2. Toan tli E -- A II; x1\c <ljnh dtrcrng. 

Chling minh. Ta c6: 

((E- A)V, V)H1 = f rot(E- A)V rotVdO = 

= f [(BztV) 2
- (A 2 + 2H)-1 HB2tV. HBztV]r!O 

Ta (1()i hi~n : (Az + 2r-I)- 1HB2tV = ;:;, 
Khi d6 {2.41 c6 ,,[~rig.: 

(2 .4) 



Do H < t 1:lt ./·, 2 L't to{n1 ttr :du~ {finh clu-ong n~n ta snv ril di{lu pht!J ehUng miTih" 

Toitn til- (_E ~A): Hi___,.H1IA ll.r Hen hgp, xac d.jnh cluong. Do d6 to<ln tl:i (E- A)-:!~ 
Ht ___,.. H1 t6n tq:i, h.r li~n hqp, du-ang v:\ gi6i n¢i· Khi d6 toan tiT (E- A)- 112 : H1 __..,.. H1 
tOn t~>i, t1,r lien hgp, duung va gi&i n¢i [5]. 

Bb d~ 3. To:ln ttl B 1:1 hoUn tohn lien t~c, l\f lien hqp (hrang. 

ChUng m:inh. Vi A1 1 va A3 1 13. bean to~w lien t1.1c n~n B 13. hoan toan lien tv.c·; 
Tinh cb:H IV li~n hgp v:'t duang cUa toan tU B duqc suy ra tlr day cac o.ang tht!e sau: 

(BVJ,VzJH
1 
~ f rotBYJ.rotVzdO= f A1BV';.Vzdl2= 

f nCr A3 1rv1 '!)]. VzdQ = f A3 1 (Vl y). v;; r dO= <Ail~;-1), A31(VzY))H3 

BO de dtrqc chfrng minh. 

Ta viet lSti phuang trinh (2~3) nhu sau: 

(E - A) v = R B" 

Ta dua viw bien m&i: (E- Al1 '';; = ~. Khi d6 (2.5) c6 d:)ng: 

(E- A) 1 12~ = RB(E- A)-112., ~ ~ = R(E- A)-1/ 2 BIE - A)-112.,, 

(2.5) 

Tir cite ket qua tren suv ra loitn tu (E- A)- 11 2 B(E- A)-1 12 Ia m6t toAn tu 
tlfli~n hryp~ d uang, hot'lD toan 1i~n t\IC· Ta c6 djnh Jy sau: · 

Dinh ly. T~p trj s6 .Rayleigh t&i h:)n cua bai loan (1.1)- (J.3) lit rol r~c vii l~p 
than h day: 

o < H1 < Rz < ... 
va l$-p dl.c ham ri~ng (~1, ~1 T1,l, (vz, -;2, T 2), •.• hrong li-ng Ia d3.y dii. 

§ 3. BAI TOAN BUi;N PHAN 

-
Tmrng tv· trong [ 3] ta I hay ham T Mng ham T nbtr sau : 

T = CT v&i C = Vf\ 
Khi d6 h~ plnwng trlnh (1.1)- (!.3) duqc viet l:)i nhu sau: 

- A1 v + HB12w + CIT(rY) = 0. 

=0 

-AsT + CVy = 0 

(3-1) 

(3.2) 

(3.3) 

(3.4> 

Gi3. sl'r v1, w1~ T1 Ll. c~lc ham rieug tl.rang li:ng vc'ri gi8. tr! Ct = VR1 nhO nhfft. DE: 
d3.ng tinh dU'Q"e rUng: 

C1:=: 
!I 821~1- }!'Viii~,+ !I ;;;,JI~lz + IITtll:l3 + H(2- I-l)II;.,JJ~2 

(3.5) 

Ta xfty ch;rng cic phi8m hilm: 

J = f [(sz,;- H;)• + Az,-;;.-;;; +Mr.:;:+ H(2- H);;:;'Jctn (36) 

K = f T. v y;,]Q (3.7) 

15 



-
K:::::.: 1, div v = 0 

; = (Aa + 2H)- 1B21-; (3.8) 

Theo each trong [4] c6 !h~ cl11ing. minh dtrgc rllng: cac phuong !rlnh Euler thu 

dugC tir di(;u ki¢n : 
1 ---- - -

- ~J- cSK = o 
2 

!rung v&i h~ phuong trinh (3.2) ~ (3.4) 

Ket hqp v&i (3. 5) ta c6: 
- J C1 = nun-

K 

trM t~p cac ham thoa man di~u ki~n (3.8) 

(3.JO) 

Nl~t khac, su· dl)ng dieu kiln cn6i cling trong (3.8) ta c6 th~ d<ra (3.6) ve 
d~ng S8U': 

-·z ""'2 -2 -z 
J =II Bz1VIIL2 + II \7TI!12 -II wll Hz - 2H II w II Lz (3-11} 

Khi d6 !a c6: 

C1 =min 

- - 2 -11 2 ~ 2 11-112 
I/B21v- Hwll12 + llw HJ + 1/T IIH, + H(2:- H) w Lz 

(T,;; y)L2 

=min 

-.z ....... 2 -2 -2 
\\B21vl/12 + /I \7T/IL2 - 1/w\IHz- 2H /lw\IL2 

(T, -; y)Lz 
(3.12) 

tren t~p cac hAm thO• man dieu ki~n (3.8) 

Tro0g truang hqp chiH long newton trong [3] dil. chi ra r~ng 

- ,_ ~ ~ ~ 

II B21Y il~. +II VT II'L. 
(3.13) 

6:. "r)L2 

tr~n t~p thl>a man di~u ki~n: 

K = f T. v::; dO. = i, di v ; = G 

So s~nb (3.12) vit (3.13) ta nh~n tb~y r~ng h•~u i.rng vi eve lam giam gia trj s6 
I Rayleigh t6i han c6 nghia 1! hi~n Ung mly ram giilm tinh 3n d!nh· cUa chuylln d¢ng. 

Ta xet bUi tuan dt'rng phi tuyen sau: 

- Aiv- P -
1 (v. v)v + HBuw + RII(Ty) = o 

r 
(3. 1 4) 

~ -J1 -· - - ,' ' -
-A2W - pr CV.vlW + HB21V- 2HW = 0 · 

- A3T - (v. V)T + V 'f = o 
trong d6 Pr Iii sii Prandl!· 

lfl 



-
Gi8. s& bl!i toiln phi luy6n cL1 mQt nghi.§rn n8o d6 yc, \\.e, Jr:. tlraog ling gill lrj R0. 

Lam tucrng tv nhu khi dAn ra bH~u thtrc (3.5)~ chi1 ~T ding: 

f <v.viV.vctn = s <v.vJ(vJ'ctO = f ctiv v.(vJ2«~!i:! = o 
v~ ttrcrng l\f: 

ta c6: 

Chu y Un (3.12) Ia c6 C1 < Co 

H¢ thuc nay ch(n·g to r~ng s6 Rayleigh t6i hen khi kh6ng tinh Mn cac thanh phnn 
phi tuy~n giam di. 

Khi kh~ng tinh d~n hi~u tfng vi CIJC dtc k~t qua thu dlrqc a dAy tn)ng 'v:&l <;-ie 
kct qua trong [2]. 

Trong bai nay da chirng minh rilng tl)p cac trj s6 Rayleigh t6i h~n cua ?huyh 
d¢ng doi ltru nhi~t lrong chfl long vi C\TC Ia f(tp rlri rae. dtrong va lli!lg <Hin deu, ita xay 
d\[ng phi~m b3.m d~ tinh clic trf sO nfly, chfrug minh r:lng hi~U -frng vi ClJC lam giitm tinh 
On dinh cUa ebuy~n d~ng. 

Tac gi<l xin dnn an Tien si NgO Huy Ci\n 'cia e6 nhfrng chi_ d3.n v:\ thao lu~n eS.c 
kH qua cua bai nlty. 

f>ia clzi 
Truitng f>~l hp< Thng k~p Hii NPi 

Nh4n ngag 8!12!1986 
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HESUME 
SGR L'ETAT CRITIQUE DE LA STABILITE DE LA 

CONVECTION THERWQUE DES FLU!DES MICROPOLAIRE 
' 

Dans celte etude on montre que !'ensemble des valeurs critiques du nombre 
Rayleigh de la convection thermique des fluides rnicropola.ires est discret. Ces ,~aleurs 
sont positive~ et forment une suite croissante. Une _fonctionnelle est construite pour les 
caJculer. On mont~e aqssl que I'eHet micropolaire nmd le~ mouve-ments de~ fluides plus 
instables. 
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