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sU' PHAN ao NoNG Do TRONG DoNG Rol . . 
A 1'1 ..t; 

NGUYEN TAT DAC - PH~M SUN 

KHI tinh toan hoi x6i va phan ho phu sa trong dong ch:iy, nhieu tae gia trorig va 

ngoai nuae da SIT d IJng phuang trinh khueeh tan c(l ttien y(yj h~ SO kbuikh tan Va 
ph:ln b6 v~n .toe la m¢t bang so l3. 4. 5). Dieu nay kh6ng hqp vai hue tranh thvc cua 
dong. Trang thuy llJ'e bQC kenh ha, d6i y(yj bai loan ph!ing, dung ngm'ri ta da tbu dugc 
quy lu~t ph:ln bO v~n toe trung hinh la ham 16 ga cua chieu th!ing dung va xae djnh 
duqc quy Ju~t phan ho ung suat tiep trohg dong. Cac quy lu~t nay rat phu hqp v6i 
!.hue te va n6 'Cho he so khueeh tan theo chieu tbiing dung. u m(lt ham h~c hai, triet 
tie~ tren day va tr~n m~t dong. d:;tt ClJ'C d:;ti a pMn gi ii:a dong [ 1, 2, 6]. Thea Gri s~~ 
nhin [6], vi~c xem h¢ so khuech tan kMng di'li kbOng the ap d\lng dugc v6i dong chiiy 
ha ngay ca. v&i xap xi b~e m¢t. Doi v6i dong ph~ng, c6 the thay ding d(l dai d~c trung 
dQC tbeo dong 16n han rat nhieu OQ dai d~c trung theo chieu sau; do d6 tha.nh phan 
chua d:;to ham theo x (dQc theo dong) trong phuang trinh khueeh tan nho so v6i cac 
tMnh phlin khac. Vi v~y vi¢e coi h¢ so cua cac thanh phlin chua. d:;to ham theo X hang 
hang so c6 tM chap nh~n duqc. · 

Du6i day cac lac gia xet bai loan x6i sau cong trinh bang each giai phuang trinh 
khuech tan c(l dien v&i h~ s6 khuech tan theo chieu thiing dung la ha.m h~~ 2. Ba thu 
duge nghi¢m cho ph:ln bO nang d¢. 

Bai to an I: S\f phan ho nang d¢ trong don·g ph~ng. deu: 
-

mLi toan dua ve tim ham pban h6 nong d¢ C1 (y) thoa man phuang trinh ·va dieu 
ki¢n bien sau: 

d [-( y) dC1] dC1 
ku* dy y 1 -. h dy + w dy = 0, ([.1) 

CJ(a) =Co = cons!, 

i!r day: k li1. hil.ug so Cac-man; u* li v~n t6e d¢ng 

h_rc,h la d¢ sau ella d<)ng; (l) lad¢ tho tbuy l"t.re; 

Ct Ia noug d9 h:;tl ran. Tr~1c y th5.ng clung ler1 
lren; Ca la nong d:q L~i d¢ cao a so v6i day. Chu y 

u 

ding, tu LlH_rc nghi¢,m nguai ta thay luon lu6n ton l~ti m¢t lop 

tt·ong d6 nong d¢ kh6ng d6i. Nghi¢m (1.1) duge cho lrong [6] . 

. - ( a )A( h )"' C1 (y) = Ca h-a y - 1 ; 

-=td'f 

sat day v(n c19 day a' 

(1.2) 

B~i toan 2: Sv ph:ln b6 nang d¢ sau cong trinh: Gia su co dong chily deu veri Y~TI t6c 

khong doi u. Trang dong c6 cong trinh nam a phia am cua tr\[C ;_ Xel Sl)" phan b6 
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nong dt;J h~tt din c khi X> 0. Neu xem khuech t{w d9C theo dong la kh6ng doi va 

h~ so khuech tan theo chieu thhg dung la in¢t ham cua y [6], bai toan .dU'a v:e giai 

phll'ong trinh khuech tan d1rng san: 

ac 11
2
C il r-( y' t'JC ] oC 

u ax = A a ;-2 + ku~~ oy Y 1 -h) a Y + w ily 
v&i cac dieu ki~n hien: 

C(o, y) = 0; } 
a<y<h; 

C(co, y) = Ct(Yl 

C (x, h) = 0; 

C (x, a) = Ca 

(2.1) 

(2.2) 

Trong c16 A= const la h~ so. khuech tan theo chieu ~ cac ky hi~u khac nhu bai toan 1. 
- -

Dieu. ki~n c ( oo, y) = cl (y) d:ugc d:~t ra nhu rr.Qt gia thi/(t cho bl'rc tranh ciia dong a 
vo cung. 6· b~eu khOng thU: nguyen h~ (2.1), (2.2) c6 d:;t~g: 

il2E ilE n2E OE 
K2 --0-- K1 - + y (1 - y) -- + (A + 1 - 2y)- = 0 

ax~ Clx ay2 ily 

E(O, y) = C'il=(y)} a 

E( 00 , y) = 0 h < y < 1 ; 

E (x, 1) = 0 ~ 

E (x, ~) = 0 ~ x > O, 

trong d:6: 
u 

Kl=--; 
ku,. 

A X y 
K2=--; x--· y--· 

hku* - h · . - h ' 

* C1 ( a ) A ( 1 ) A C" (y) =- = -- ' - - 1 ; 
Ca h-a · y 

C (x, y) = Ca [c*(y)- E (x, y)j. 

Bli ng each tach bien E (x, y) = X (x) . Q (y> ·tir (2.3) ta d:i den hai phuong trinh sau : 

K2X'' - K1X' - MX = 0, 

y (l - y) Q" + (A + 1- 2y) Q' + MQ = o. 

(2.3) 

(2.4) 

(2.5) 

(2.6) 

(2. 7) ' 

(2.8) 

Trong d6 M la hang s6 xuat hi~n do tach bien; dau pUy chi d:;to ham. (2.8) Ia phll'ong 

trinh sieu b¢i, nghi~m tang quat c6 d:;mg [7] : 

. A 
QCy) = B1F (ct, ~.1-A, 1-y) + B2 (1-y) F (ct+A, ~+A, l+A, 1--y) 

v6i B1, B2 la ca.c h~ng so; ct + ~ = 1 ; a.~= - M; F .- lit ham si~n b(>i, dieu ki~n (2.4) 

v6i QU) = 0 cho Bt = 0 va Q ( ~ ) :::::: 0 suy ra M > 0. 

Ttr m6i lien 11~ gTifa ham sieu- hoi F va ham Legendre P. [8] ta c6: 

f (1- !J.) P !-l (x) = 21-t (1 - x 2)- j.t./2 F (1 - 1J. + V, - j.1. f V, l - !'·, l-x) v . 2 

V6i il- xI< 2 va f(x) la ham gam ma. V&i m6i lien h~ nay, bilng each thay IJ. = -A. 
1-x 

v = -13; -
2
- = 1- Y• ham Q se c6 d:;tng: 

Q (y) = B2r (1 + i\) __ Y 1 P A. (2y- 1); n = 1, 2, 3, ... , . - (1- )A'2 _· 
Y 'Vn 

(2.9) 
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trong <16 i1 11 Ia nghi•:m ci'm phtl'ung i!'inh sif•tl \'i(·l: 

p -.-·-1 ==0 -A ( 2a ) 
v h 

(~.10) 

rna no c6 do di~u ki~n 

Sau khi xac dinh dm;rc "" lir (2.10), xnat pMt tl'r mfli lien M giu·a -o., ~·v&iMta 
c6 c6ng thirc xac d~nh Mn : 

Mn ;, Vn (1 + Vn) ; ll = 1. 2, 3, •.•. 

plwang trinh (2,7) chq nghi~m tong quat d~ng: 
81:r . {)~X 

X (x) = Ate + A2e , 

AI, A2 1~ cac Mng sfl; 9t > 0 ~ e2 < 0 la 2 nghi¢m cua . phuang trinh d~c trung: 

K282 
- Kt9 - M = 0. 

Di~u ki¢n (2.4) v&i X. ( 00 ) = 0 cho At = 0. .. 

. Nhu vf!.! phtrang trinh (2.3) v&i cac di~'u ki¢n (2.4) cho nghi~m d~ng: 

~ . ~ Bnx ( 1-y ) A/2 -A E (x, y) = ..::::::, Anf (1 + 1'.) e -- P (2y - 1) 
1 · · Y Vn 

v&i -Vn la nghi~m cua (2.10) ; An Ia tich A2 va ~2 v&i chi so n ; 9n la 82 v6-i chi 

p~Aeiy-1) la cac ham tn}"C giao v&i y E [a/h, 1] (xem ph1J h;tc). 

(2.11) 

sO n. 

D~ xac dinh cac h¢ so An ta dU:ng di~u ki~n bien E(o, y) = C*(y) va tinh trvc giao 
cua ham Legendre (xem ph\1 l1Jc): 

( 
,A.-1(· -·A F(t+Vn+A,'A-vn,2+A,l-..!.) a) . . a) 1 · h X 

An= h 
1

- h f(A + l) F(2tVn+A, l+A-Vn,2 +A, 1- :) 

X 2Vn + 1 
(1 + A + Vn) (A -- Vn)O'n 

trong d6 O'n la cong thirc (P.4) trong -ph\} l1JC· Nhtr vf!_y nghi~m cua bai toan pharr bo 
nbng d9 sau cong trinh c6 d::_~.ng: 

C(x, y) = Ca[C*(y)- E(x, y)], 

A-1 -A A. oo 

E(x: ) == (...!.) ( h-a ) ft-yJ L: e9nx 2Vn+l X 
·' Y h . h f0+1) n:=::t cru(l + A + Vn) (/., - V11 ) 

F( 1 +Vn+A, A-Vo, 2+ A, 1- i-) F(l +Vn+A, A-Vn, l+A, 1-y) 

X 

F(2+Vn+A,l+A-V11,2+A,l-:) 

Vn 13. nghi¢m c1ia (2.10) co the tinh Mng c6ng thuc gan dung sau [9]: 
2A 

A. · f(2A+n> (:n:-cp) 
Vn·= +n-l+ f(/..)f(A+t)f(n) -3-

<p :::::::: arccos ( 
2
: -l) ; D· = 1, 2, 3,.,. 

(2.12) 

(2.13) 
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i 
Vn ~ TI - 1 + ~----,------

( 

2 . ' 

Jt-Ci) 2ln 

Nh~n xet: Ta thay ding nghi~m (2.12) khac phuc t~p. Tuy nhHm n6 duqc bieu di~n 
du6i cac h:'tm si~u vi~t da duqc khao sat rat tot; chuoi ciic s6 h~ng h~i 11,1, cho n~n khi 
eoho cac gHt trt cua cac tham so ta c6 th/; l~p chuang trinh tinh tren may finh. 

PHT) U)C 

-'A 1. Tinh lfJ!C giao clh cac ham p , 
Vn 

Ki hieu P = p-AJ2y-1); 
. " 

--A Pn = P (2y - 1), Khi d6 Pn va P thOa man cac 
Vn 

phuang tr}nh: 

~ [(1-z2
) dPnJ + [(1 + Vn>vn- A2(1- i>-1

] Pn = 0 
dz dz 

v6i z = 2y - 1 : z E [
2
: -1, 1] · 

Nhan phuang trinh dau v6i Pn, phtrang trinh th1r hai v&i P, tn'r di nhau roi tich phan 
theo z ta duqc: 

1 

( 2) [dPn 1-z --P 
dz 
-~ ]\1 Pn 2a dz _ 

, = (V-V~) (V + Vn + 1)fPnPdz. 
·- 1 . 

h 

(
')a ) 

Chu y ding Pn ~ -1 = 0; P(l) = Pn(l) = 0, ta c6: 

1 

- 1- - -- P - - V -- '\'n)(V + Vn + 1) 4 a .( a ) clPn I ( 
h h dz z= 2a _ 1 

J PnPdz. 

h 

Neu 

do d6 
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f PnPmdz = 0 

2a 
----1 

h 

2a 
h 

2a 
-j 

h 

(P.l) 

(P.2i 

_ _i_ 



______ ~--- -___ :::_-l _ I -------- _--:..] 
-::-J 

TLt (P. I) cho 'V --'>· '~"n Jung qui t!ic L6pilal ([(~ linh giai hr.tn ta ctuqc; 

1 

4a ( a ) 1 dPn a -A~· 
- h 1 

- h 2Vn + 1 dz OV p v 2a 
(Pnl dz = I 2 

v&i 

1 

z =- -1; V=Vn 
h 

J[ ?.. ] 
2 

df = 2 P Vn \2y - 1) dy =2Nn, 

a 

h 

1.jJ la ham d~o ham lOga cua ham gama. 

(P.2) vii. (P.3) chung to tinh tqrc giao cua ham Pn. 

2. Xac dinh h~ s6 An. 

T~i x = 0 ta c6 dieu ki~n : 

2a 
-. -1 
h 

.. ( 1-y )-A/2 1 -A · ~· 
Nhan 2 ve VOl -y- f<l+A) PVn (2y-1) fOl tich phan theo y 

den 1, do (P.2) va (P.3) ta c6: 

( 
a )A. 1 1 (1-y)A/2 -A 1 

h-a f(l + A)J y p\'n (2y-1)dy =An f 
a/h a/h 

l 

[ -"A )]2 P Vn (2y-1 dy. 

Tir do: An = ~n (h~JA f{t~A) f C;ythp~A(2y-l)dy. 
alb 

(P.3) 

(P.il 

tu a/h 
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Do d6 

1 

f(~+l) J (1--:- f )A+liF(ccn+~-. lt---'1 )' Pn+A, t+A, .··· hcz dz~ 

0 

Bra chi : NhQ.1z ngdy 10/7/1979 

' Vi~n Ca h<;>c Vi¢n KHVN 
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SUMMARY 

SEDIMENT DISTRIBUTION IN TURBULENT FLOW 

Using the classical diffusive equation with variable coefficent of diffusion the 
autb.ors solve a problem concerning with sediment distribution in turbulent flow having 
construction. The sediment concentration (listribution is pointed out in the paper. 
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