
V£ ON fi!NH CUA M)~T PHAN eAcH GHYA HAl CHAT 
LONG CUNG CHUYEN D{ING . TRONG KENH PHANG 
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PHAN 1 - BAI TOAN lllYEN TINH 
1THAN vAN TRAN, NGUYEN TRTJNG HA 

Trong bai ntl.y ch1\ng tM nght·en n:ru h:li tolln tuyen t!nh ve \3n djt1h ella m~t 
ph~n d.ch gifh hni l&p chat lOng cO tY lr9ng Yit d!) nhCt khac nhau, cilog chuy~n c1¢nJ 
song song trong k~nh phfing b?tng 'phtrang ph3_p s@._ Bid to an 'tuong tv m&i chi duQc 
xH ti~m c~n vcb'i h~ stD sOng 11hO (s6i1g· d3.i) cho G.Ong cha.y gifts. h;,ti btm ph~ng [1] • 
.BUng jlhlrang pi'd!p ~ai phan cfd tHin _c,iugc dna r:a a [2], ch(mg tt"n di tim dtrqe dudng 
eong trung gian c.ho rr.¢.t sili dOng chiiy (~\! the:~ 

Gii't s11 6 trong kenh ph~ng c-O llai cl1Ut IOrig vdd chi!:'u dAy, t}' trQng vii dQ nb6-t 
kh!ie ;nhau cUng· chuy~n dQng song song chr&i tile dl).ng ci.ia c.he-nh ip .G =- &p/8xf, N&u 

p! < F2 va s0 He kh6ng l&u Him ch(mg 1a c6 th~ c6 
dOng Ch3y dt'rng, ph§n 18.ng v&i m~t ph!4.n each 1a ml}.t 
phhng :Xa-= fl, Ta se nghi~n cUu tinh· On dinh ella dOng 
chiiy dt'rng dO. DB ditng th«y raug v~n t(})c c.t,re Q~j cUa 

dOng eh~\v lf~t du:gc fJ di~rn 

h> , I"' 
{;~ ::::: ~- ~ (,J = ~-; m ""-" ··--~-r·-·-· 

h1. !1-:.'l 

Gill siT Umax d~t duqc (J 16p Lren~ lm l<ly U~u, 
l.a lttm th~i hrz;nu (J~c tnrng cha. l6p eh3l lOng trl:i.n. vi: 

iJ;(oJ, h2 lhm d'<;ti luqng c1~c tnmg dH) l&p clu&iJt:nr&ng 
Hlnll 1 

.bqp Umu d~l b i&p rlu&i thi U:y n6 _li;_m d~~ trung cho l&p d6, c?)n Ui(o) 
eho h)·p lren ). 

Bfiy gi6 ta «ua vito d.c <l<}.i lngng kh6ng thtr nguye<t: 

'1!(y) = ·~ cho lbp tr~n vi1 
U~~t.ax 

Xi Xz; 
J: ~ ;y = 

hm 

lim d~c trung 



d(l-- v2 ) + m(i + v} 
Uz(y) = --·---~-·----'--

~n + d 

V 6i d.ch chQ.a gia trj d~c tnrng nhtr vf!t..v eht'ing t~ c6: -0<;;U1<1 yi)jfi<y<;:;t vitO<;;Ua<;:;l <oyi-1~y<;;O 

Bieu nity thu~n ii~n cho vi¢e gild s6 sau n~tY· 

( ' 1.1; 

Tru&e khi· nb~n d:uqc. btti io:in w~ -On djnh iUJf!n tinh chim~ fa b~y vit:l h ·t'J~v 
m¢t -do_ch r5 rang nh1}ug dierJ kHtJ bl€n tr~n b~ m~t phln d.ch'"' giil'~ h.fli __ chat lOng 
chuyb d¢ng. 

(.ri.i't slr y ~.,.~ 1J(x, z~ 0 ih rn~t philn each eSc chat lOng, f:roug d6- chi s~i 1 se tuqng 
J.l·ng v&i du1_t J'.Jng phh!. tr~n eOn chi" sdi 2 se tucrng {rng v&i cl18:t Ibng phia dU'6i. Khi 
U6 treo ht!- m¥t y= "Jj ta c6 ric dlf::u ki~n ·sau: 

Difu kl¢n d¢ng hQ·3 : 

d"l] 
Ym = 

dt 

tHen ki$n d(H1g l"l;c h9c: 
, i Pl- P;-

--- _,. 
Vl = V2 

1i' (-
1
-. + -l) I D! = [<~iknk] 

H1 Hz I I 

( 1.2) 

(1.4) 

trong d6 m l:t dw thimh phin Phap tuy4in ella m~t y = T/x, z, t) aik 1'a ten. to irng 
s11ilt nhbt, T la h~ s6 hyc cang h8 m~U, R:h R2 U1 bAn kinh cong chinh cUll m~il phan 
each t~i cli~m (x, z, t) . 

BCii v6i tnr&·ng hgp hai chien ta c6 y = 1J(x, ·t) vit dte dieu ki~n (1.2) - (1.4) cO· 
d<p1f! dan gi:in han nhu sau : 

o·r, &T; 1 
Vm = -- + Um --~ 

.. ' Bt Ox y="fi 

u:i_ :::.~ IJ<t ; v1 = v2/y=Yj 

((au- <f2l)ie1112 + crl11u! -· ,,m = 0 

(!.5) 

( J. G) 

(I.?) 

Sau khi iU}'C:ll Hnb b6n pl:u..ron;:;· lrtdt. 1'-Jave-Stc.i;::·. ehc _dCing C'hEi.y e-hinh c6 n_hi~u 

''il tim bhm dOng dn nhii2u b cl?-n:;· s6r:g cl>!inh tac ¢k = q>k(y)cxp[i~q;;(x- Ckt)]·; 
k = 1~ 2 ta nh*n dtrqc pf.m.:rng trinh Or-D6m-mephcl cho nhiCu nbu- sau [3] : 

IV 2 H , - 4 t 2 ,. J 
'Pt - 20:11'1 ;- "1'!'1- icclHe1[\U1- c,)(q>I'- "1'f'l) - U1'f1 = 0 (L8l 
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o. day 

91 = dTq>1 

o/l = Y!fJ2 + K('p.z/(CJ ~ 1) 

[( ) ; l 1 ,,., ''l Y 1 - <=z rp1 - !Xf1 - ·----·- ,rpi - 3~1'!'1 -
i<:r:!Re1 

"B 
t:l.1·=·--
' cl 

~!= 

p, = 
-2 
ll~az: ---· . 
hzg 

2Yd 

m + d 

W= 
h2UmnP·~ 

T 

(J.l!) 

( 1·12 

(1.13} 

(LH) 

(1·15) 

(1.16) 

lOCi> tX2 12. cac sO Ul!JC· C1~ Cz 1't61 chung lt cite sO phtrc, trong ct6 n~u ph~n 8_o cUa n6 
duung thi dOng .ch2.y mih On <huh, nBu philo. £:.o il.m thi ngnqc lqi. Trong tr~xOn&~ hvp ph2.n 
8.o d6 .b:lng khbng nhi8u ~l; kh>tq<g Lang ma cling kh6ng _gii'i.m. Nlnr v~y bai toRn On dinh. 
tuyCu tinh b~ mf;it ph<ln etch gifra h;d chd l:)ng & ~~·ong kf:11h ~;\ding se bii'o gOm pbucrng 
tdnh ,{Lf})) (1,10) v1. c<i~ ·~HGt: ki.On h[i;;u {!<!.) ~~, (!,!~). 

H<>~ 56 G_,·Jng t'{' rn~.L be&,.-. ¥-;;!ffi ph~n •.:ach :nlm dOng d1~y phing 
Poi~e:liH~~ (,.Q:Je:~~~, dGng t-b~.y ft(lf'@ 0;:;g tn._,J. ln?:rr .ho:i§.c gii'Ia lt~J. llir.h iqt XO:olJ't dOng 
ch.l.y trong 1&p bH~u ... cU.a d:.fii:. il1ng dOng f\h~U 63. Ch.i'gt:: nghi~n ct'~ i{ha !6t .h.§ing rae 
pht.rO'llg ph4.p nhrr ti.~m c~n c.h:: et: He~ 1 [3)9 phuang phfu.p du:a v€ biil tofltn Cl!>-si f4], 
ptnJG"ill~ phl}p .3:J.i pb.A:!"l [Jj. B;'d IDh> cO m~~t phflr_,_ c.§ch nhE b d:~Y pbli'c t~p J(>n r~i.t nhieu 
Lin vl ti)n t<~1 th6m b6:r: di~u ki.en bi.en tr0t'l mij.t thOng xac dfnh 11, Bii tofm n~y trung 
tT u--ong .hr;:tl) mQ..t p.h&n each gitb1 d?rng khi y-·ft lc·p c:.hit JOng 03 du·•.?C ,gi~j b~ng phwJDg 
rh~p glib Ur:h .gan (i1J.ng [5J, Htd ~v-C:·; bl:.i l.oi!·:· bai 16-p chit J6ng b d8.y chllng tC•i 
dlmg phuo-ng T-'h8.p S.8i. phi\IJ tber) ~<Y rYI s~Ja. Tb.-6 - Ill$:;• Phuong pblip nay r-C· "IJ'1l tt.i'?m 
H. mtrc d¢ .hUu hi¢u ella n•1 kbbng :phi,\ tlin¢'; .u'hi.Cu vao gift i'r.t cUa .:;cfl'"'-" Tu ~vtcng cg,a 



r 1h 1rt:lllg ph~-p n&y nhit _qu ~ ua ehi~t ,J(IIJW [0; 1] th:J.Iih N p11.Ri!l b<J.11g nb~.11 v6-i d() dili tn6i 
ph~n ia h = !/N yj, dun vto bam sO g(y) sao cho 

l ))2 34 ) 
;o(y) ~ l 1 + - + -! g 

\ ll 369 
(2 1) 

Kh.i d:6 eac a~.lO -h&m clia cps~ G.uqc bltu cli?!n b~ng eRe e6ng tbU:c. xllp xl nhu sau.! 

D<p_ ~ ~' tJ.&g + 0(h4) 
b 

D2q> = !,.--('a2 + i:..,) g + O(hBJ 
,h" 12 ' . 

o'l'P = _!_.~o2(L3g + O(h2> 
h" 

D4<p = _.!_ 34,, + O(h4) 
h4 b 

I ton~ <i6 : I 

32gly) ""' g(y +h)- ~g(y) + g(y +h) 

d'~ng: 

v&i 

! 
f'Sg(yJ = ~~ [glv + hl- g(y- hl] 

2 • 

Bly {iia ta x_~p x! (1,9), (t.tO) theo (2.1), (2;2) Ia du~1c pbuaog trinb 

S0 :::;:: ie2.x4- ct2(TJ - C) - U" ; _ e2 1m ..,;_!.....,._; 
01: He 

(2.3) 

sai pUn 

(3.4) 

\ 

B~ gi_&i bhi loiin c1ta cbling ta, din ph8f chja do<Jll [:-L 1] thfinh 2N dz'J~_pl h8.ng 
nhnu vi ta d:inh s6 etC' di~m n{it nhu sau: 

. 1 ' 2 1 
Yo= 1, )'1 = 1- -, 3'2 = 1--, ••· ~ YN ~ 0::;; YN+h yN+% = --, ··· !J :V2N+1 = -1 

h h h . 

Eh~ dt') t~i m&i cL~m yk c:'ia lu6i.1 (2.:0 th:gc lri~n -kbai itco so O:b 5 di~ill. wa c6 JQ.ng: 

v6i 

1 
YN = 0 = YN+1 ; YN+Z :::::: - - ; 

h 

1 
1 , 

vt = --, 
' h Yl'-1 -

t 
YZN = ...... 1 + - ; Y 2N +1 = - 1 

h 

(2~5) 

1 
' 

h -

t1~ xr:Lp xl then .·w· r1& 5 fli~t"O~ ta r.ln plHli cht<l them_-vao c.a(". !1i~m p~ (~J~m B.o). Ta 

k;' hi0u ~;a trt ella ;'J, t?i c:lc d(~"m· d6 i1!o-Hg lt!J,&;: h g-z:· g=t; gN-'1; gN; ·g:N+1; g"K+2; 

·.;;N+t; g2NH· cac di~m n&y eiln;J c!n dS x.l·p :xl d_c r1iBu k'-$11 bien· ({,11) ·-· f!-15)· N!nt 
~$-y ta c6 '2N + U ~n_ s6. &N t~i ],N + 1~ ~Ut lu&i ttDIJ{{ d6 c6 8 nUt 8_o \"9. 2N + 10 
phudng J.dnh trong ~0 cO :'JN + 2 pl!U',.J.!Jg! tr!Uh. d~n1;4 (2,5) h,rl_ ~~ + 2 nUt tbtJc YS. S di u 



ki¢n Li0n, Tir xllp x·; c:lc diton ki~~r._ (1.15) ta r~te d.~ng ba~tt; d iCn {;~2.; g·~:!; S"1i0~+2; g"1.X"i+3 

qua d:e- giB. lr~ &fey~ ;;{:•, g2~ gzN--h g"tr-h g?.li.\+L 

rb.ay cb.lm£: ·v3•J rAe phuong iri.tlb. lq,i d.c uUt J':nJ Yi1 ;y;,w-, Y2l\:;4-:& va l&rn phllp 
truy dubi tbn-t~n ttt ,:;;~ llb?n cluge cac bi~n UnJ:c 0l$ng' 

gh--2 = PN-2fir<-~ + Qr.;;-2gr.;; gN-1 = PK-tgN + QK-1 gN-~o1; 

g'N = PN £1":+-1 + QK gN+2; gN+1 = PN+l gN + QN+l gN'-1 

gn .... ,.2 = PN+2gN+i + QN+2 gN ; gt~+i:l = PN+SgN+:2 + QN+35N"'"t 

M0-! khRs kbi :::.:ip xi eilr; <1i8u ki~Il bi2n (1.11) ...... (t.H:J ts duq.~ 4 ph')1Ctr.g ~rinh 

tuong img v&, (1.11) -·· (!.14), v~ troi (2.7)' img v&i <p1 v6 phiii frng v6i 'f'Z• Bi!y gia 
ta thay (2.6) vao (2.7) ta se duqc : · 

(2-8 

Nl::u v-$-y cn6t cUng ta. nh¢-n du·~rc h~ 4 pb1rang trinb lhnln nh:H v&i 4 :in gN+!' 

gli+2J gN, gN-1· DiE1u k~~ll d6 h~ cO nghi$m khiw kh6ng se ra : 

Dl El di ca 

Dz Ez dz ez 
t:. = - 0 \2.9) 

D' ES d3 . C3 . J 

D4 E4 d, €4 

DAy chioh l.i dfeu ki?n d0 ta. tim g1a trj ri~ng C cUR btlti toAn tl1eO o:, Ra• Cho «, R., c:ic 
gilt tri Cl.l -th~, ta c6 th·~ tim duqc mYt gifi trt .c~ = 1c; -~ c{ sao cho D.. (C*, a, He)= 0 vl 
d~ nhu hilng phuang p·hap Ni.u-ton. Bu&ng cong trung ~.Oau h\ du&ng cong P_(cr., Re) = G 
trong m:,H ph!ing (~,. Rr) G;\0 cho tr~n drxCrr:,g ,;;;;okig !,\;~, u~. ,C{l ct= o. Brr{mg cong nay sl! 
chia m~t pb:.iug d:) :.bk.c1b 'b.u.i miim 1.:nN m.iGn. t·,.'J'nf nt.~,:· wfr_; ~:hf et¢ eh2.y Cin d~nh ,,.~ 
mil\n lda ling cr&l rit..~ :1.') \:'h~.y h:h~h~e; iJn t!jnt, 

'fho~t tn~-tl d3. drrgc s\! dl}.ng G:~i Uut cho ~rrrO<nf; hqp d6r1g cb2.y r.On{nu6c9 tronff_ 
d6 ;}.() d<l'y ~-Gn 't'. ~~·.t;_o jft t,9cm~ Gl~) -:i.8.y lCrp E'1'6c Hi. £1~1crn" D~irng cong trung ~iron 
l";ho tr~C"[].£ :typ c!}y (h:-;:~ bi'b1:. dil;n t; t-;:-~;.' l·~r_!.il2 2. Gh\ 1r~ Ra* ..._. i:W -+·· 60 v~ a:®..__. O,t---:-u~15-
G-i®. trj cU.s C l.bcr:r; m¢t .~'~ e;i~;' !ri sUa ·'1:, i~e dtn;o:> (_,ho (..l b.H.!l[~ 1 ~-8_ 2.~ 
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1,6555 
' 

0;0 1!73 ! 1 ~571.3 
I 

1,5142 

D,1CI ' 1,ry3~5 0,0784 ~ L5493 
1 

0,1151 1,j!~37 0,1444 
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J(~t qtlil th1h cho t~ th~-Y il0ng ehliy c6 ~11i;tt _pbf.:.n dt-ch m~t bn d!nh sOm ban r{'if 
nhi~n :tO Y6i d;..lng ch:iy khOog cO m~t ph&n e{Lcb. Bi/Su m\y ph1J. hqp vr'Ji thne H~ (j-Uan 
~it T~ th~10 nghi~mD Tron<i? thu.~t hHli1 niH- d~ nAng cao cl¢ x~p xi d:;w hitm b<tt~ ba trong 
(.2~2) chl:r!lg tn. c6 th~ .'ilp (h,wg pfru:on,~;: ph<ip hH.'d kh6ng (nl_l b&ng c~.ch dtr\l vao pb(p b-iht 
dbi ti)a d¢ ntm trang [~]. 

fiia c!ti 
Vitn '"- !!ifn KHVN 
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SUMMARY 

INSTABILITY QF THE INTERFACE OF VISCOUS FLU! OS \lOVING IN A CHANNEL 

PAR'! I. A LINEAR PROBLE~l 

Jn this p-aper the linear problem of hydrodynamic stabiBty ·-of, the intet·face 
bel ween two vi1r:ons fhticls, moving -in a p1alle (hannel is considered. Thomas~s met"hcd 
of finite differences is used_ for solVing this probleni. The ealculG.tion irldicates that -t~e 
fhnv '\'ilh an interface is more UlTShble tha.n that of horno.gen~cus fluid~ 

THONG BAO VE SYMPOSIUM DAO DQNG TAONG KY THUAT 

_ D?, d3.nh gi:i ,-g ttlt1g k~t -d.c kM f(Ud. nghHm cli'n trong thCd gi~n qua e\!;~g nlm 
d~ d~)- m~nh h«n nth. ·•'i~c h<rp u_(', ng'hi(>n <:.lrll trong llnh \l,,'t'C tm.g <1\11.1,£): l;J HPJ~t dao 
d(JUf.!· Trnn_g Ul.m D5.trQ·(:ac -ITng d1;ng 'in hQ('~ Ph~n h()i Cff l1~H:. <h.ti eua:ng v$. Ung d1,1ng 
(JTQ~ Co \.HJC) phfii hgp v&i Vi~n Co hQr: Vi~:\ KHVN -~ Pbl\n vi~n r.o hC,Hi tb8nh ph6 HO 
Chi \finh,. tr.tl·&ng d!~i hQe '.l'@n,e hqp H2 .. n¢i, l;rtr0ng dzti hQc B~c:h khon Hi! n¢1 tb .cb{rc: 
::;yrnpu(~iun1 DAO f)(lNG Tno~·G KY TllFA~,T ·dw hQ. tnln tban.~ 2 n~rn 198~ (1::ou1 t.Bt Kj tx) 
t~ i H8. w)i v6i c~t nt)i clung s.au g 

1. C[tc 'fi:iJl d:~- t!nh toan d~ng l1ye lv)c mby v.-l ct.lng trin.h. 

'7 Car. hi~n ph&p khtr rung cho may va cOng tl~lnh. 

:3. K)" thu~t may nmg d<)ng va c6ng ngM rung d{>ng. 

4. Ky tlm~t gi~m "run~ trong KHi{T an toiln lao d$ng. 

;}, (',@t• thi~! b! de/ dno d~ng va kj tbu*t thvc llghi¢m. 

Cac t6m t£t bao cilo khoa hQo (kMng qua 20 dong]. Xiu g{,-i dEn dia ch1: Sympo
sium DAO B<)NG TRONG KY THU~T !\hon Ga h'c t;ng d~n~, Co, Bni hqc B~c~ l;h~n 
T-H Jt9i !nrGc ngfi~' 15J:J,1SS8~ 


