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VE MOT BAI TOAN KHUECH TAN Rél HOP CHAT
TRAN VAN CUC

§1. BAT VAN BE

Khi tim quy Init phiu bé néng do hep chat {phf sa, bui mugie-) troug chit
léng, céc tac gid [1, 2, 3, 4] d¥éu xem quy luat ¢6 théa mén qua trigh khuéeh tac réi.

Tuy nhién; khi gidi cdc bai ftodn cu thé nhidu tée gid di lhu dvec nghiém gidi
tich dva trén nhitng gid thiét han ché vé phuong trink khuéeh tin va che dic trung
khac cha déng chiy [2, 3, 4, 6] : '

Sau day tasé ¢ug dung 1y thuyét khuéch tan dB tim quy luat phén b8 hep chét
trong mién déng chdy thich bep thuéng gip trong thuc té.

§2. PHUONG TRINH KHUECH TAN VA MO BINH BAY TOAN

Xét midn déng chiy chita hep cht ma che diic trung khae ré {t véi chil 1on
Déng chdy gid thiét cé chidu sfu khong ddi k, chidu dai xic dinb /. X¢i dong phin
Phuwong trinh khuéch tan ma [6} % thaph ¥p trong trudpg hep 2 chidu ¢6 dang @
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o T

at dx dy Ox &x / 90y oy

ac ac &C 8§ 8¢ F ac - 9 ‘
& = % v = (Kx } F ——— (Ky “——“g) Hp e ((ﬁc) gQ_I)
, : ay |

trong d6: C = €z, v, t) 1& néng d¢ treng binb p-éa hgp chdt, ws v 14 cac thaph phin
" clia v&n idc trang bick déng ngoii. Kx, Ey 13 cée hé 8§ khueh tin theo edc huéng

0x, 0y, @ la van téc roi (ling) cha hop c.ll. He (oa df Cxy chon sac cho géc & st

14y, 0x huéng theo déug.

Vin téc roi @ cha hep chdt theo [3, 6] 14 rit B¢ vi xem li khong ddi: \

@ = ¢onst (

e

N

o
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H¢ 56 khuéch tian theo chidu thfog ding Ky so vel Kz cling rit be va fa cling
gid thiét 14 khong ddi: -

Ky = K = const . (2.3}

H¢ s6 khudch tin theo chidu doc Kx; véi déng irong éng, kénh thing, theo [8
¢6 dang: ‘ '

Kx = Po?, ‘ , {2.4)

vel we 1a vin tde trung binh cha déng ngoai chét 1ong. B 1a hé &6 11 iz (véi d1g ban
kinh R thi B = R/48X trong @6 X 14 hé s6 khubeh tan phan 1d).

Xét v4n tdc irung binh clia ddng ngoai {déng chét 18ng) thda min qui luat :

1= e+ oax, v={ {25)



fobg mifn derg 1€t Véi e 12 vap 1de ddrg l§i it fl 3= 0, 2 1a fing s& t4c djak
N&u a > 0 thi pguoe lai, kbi a = 0 dépg qua wit chi s8 khong 431 irong todn midn
dang xét {trudmg hop ma [2, & 4] da xét). '

. . Tém lai, xét qui luit phidn b6 hop chii trong déng chdy ma che dac ireng thoa
min (2.2) -+ (2.5). Phuong trinh (2.1) trong truéng hep d6 s8 c6 dang @

ac oG d : 3 82c . 8
— + (1o % ax) = ——[fluc + ax)z-"‘q“] + R o (2.6)
PN a3 dx dx dy? dy

Déi véi udng 46 hop chdt C{x, y, 1) ta duu vido cde gid thiél san:
1. Tai mit cfi ban diu x = 0, qui luit phin b3 néng 4 da biét

{0, v, £ = f3iy, D) o {27
Trong cie bai lodu cy thE, n6i chung 43 iim phin bé & mitl cdt ban ddn phdi tin
hanh &o dac true tidp. B8i voi bai tohn tlw quy iudt phin bé hop chit trong hé ling
thi néng 46 €0, y, t) dwge tinh theo néng 46 cha déng vao be tec & lugng phi sa
clia kénh, séng Lhi vio b ‘ - J
PBi vei bai toaAn phAn bd mudi frong sdng {ba: ioAn xAm nhip win) {(phuong
trinh (2.1) néu o = 0 thi o thé xem d6 la phwong trinh cn bing muéi 2 chidu) véi
bai toan 1 chitu theo [5] tai mit cft ban d4u phan bé mudi cd dang:
£
: 7 ooat
. i . :
Lo, ) = ————mm:z (Czg—C + Cg - (2.8)
' §Qdt
io ‘ .
wéi @ la lvw lvongs 1 1a néng &6 ung véinwde trigu didng, Cz2 14 néng 49 khi trizn
ding & thoi ditm nuéce 1on. (2 ang véi thol didm nwée lén. -
~ Véi bii todn phan bd mudi hai chiéu, ta co the x4y dyng hdw phin b CO, y, t)
duéi dang & ) ) : .
_ T, v, 1= C0; O gly) (2.8)
véi Clo, t) zdc dinh theo {2.8) cén gfy) 1a mot him cd thE =dp o duge dudi deng mat
da thitc theo ¥ ] ) :
g(y) = al®0 & My ¢ 50497 4 40303 4 {2.10
Cic k¢ s6 a"1® phai chon sao cho g(y) don difu gidm va 1hda min nhitng didu kign
thich heop & 4y ¥ = € va trén m@! thedvg ¥ = h- Néuw dtug lgi & da thire bic 3 thi
ham g(y) 6 thd chon: -
- i 3 : .
g(y) = - h? -~ ’e hy? + y* (2.11)
Néu midn déng chly dang xét 13 mién ssn hy luum chc dp 1én lhi truée khi
mé dap hep chét & phia thveuvg lun bi I¥ng vi viy {rong lrudng hep dé co thd gia
thist {0, v, 1) = 0. (Nuéec qua hg lun ludn ludn irong)s ‘
2, Trén 44y, gid thist hep chit khong thim qua:

ac 0 . 0
—_— vii oy = -
2y } ¥ ‘ {2.12)
3. Trén mit thedng, kop chit théa min didu kifu khuéch tin cén bing véi
treng bhge: _
K2 g =0 v h
= 4 o = Vol y = 9
oy K {2.18)
4. Tai mai o3l endi x = ! cda midn déng chdy dang X6l néunsd Id za mit cit
ban din kich ddng & 46 43 suy gidm, phdn bé hep chil c6 xv thé trd lgi dn dinkh,
khéng phu thude theo chifu #ai déng cbdy, vi ihé cod tht gid thist ring;
a4 - 6 fai i .
- o = ix = 2.14
o o (29

[ -1



Y&i mbt 56 ¥aj toén, chirg fan bl lodn phim Bé bop cht trong b fng thi & may
‘¢t x = I, c6 th® xéc dinh dugc ndng d% kep chit & d6. Khi xét sy xéwm nhip mygn
v40 sbng, néu mil cdt cudi d4 xza ofra sdng thi theo [E] co th% gid hidt néng 4o mudi
6&6 khong c6. Tém lei, 1ai x = i gid st ta di% bist phin bd hep chif thda min
digu kién k :
' ey 1) =1y, 1) {z1)
Trong &6 Yoy, t) 1a ham 48 biét - )

§. Tsi thei didm ban d&u t = 0. Gid s trong mién dang xéi ta di hit duge
quy luit phan bé hep chit dang : .

Clx, 35 0} = t{x, y) - (2.16)

N&u trong mién dang xéi tai théi di8m han diu chwa ¢é mot kich dong nio (midn he
luu sau che ¢ép 16n khi chua mé& d4p ehfing hav) thi co thé st dung plin b6 ban
diu theo dang cha [6]

©
C(X; ¥ O) = Caexp ("“ ey y) ‘(‘7”1?)
K
véi Co la hiing s8 thwe nghiém.
P&l véi bai todn xdm nhip min, cé thd Tem néng 46 muéi ban din 14 khong

d%i hogc bing khong.

Tém lai cdn xéc dinh qui Iuat phan b6 hep chit théa min phuong tnnh (2.3

v&i che didu kién bien (2.7), (2.12), (2:13), (2.14) hodic .(2.15) va didu kitn din (2.16}
trong mién

Qlahugﬂ<1<10<y<h,?>ai

trong d6 che ham I(x, y), 1u(ys O f2lys ©) gid thict thba min cic didn kign déi héd
cfia bai toén. )

'§ 3. GIAI BAI TOAN

Trudce hél dung phép d8i bidn sau:
£ = VK ln(ux+uo§)2;nziaf'=#§mi (2.1)
2a VB 1noh Fong h 12

Tazemu = 1, + ax > 0 Viio<<x </

Phép dbi bign (3-1) don tri, xdc dinh. Véi phép ddi bign (3.1) phuong trinh (2.6) sé
ed dang :

@ #c - &0 ac ac
e T (3.2)
dc gE2 an? i 8
(1~ : G '
trong do c = C{E) E T)-} ay = __;é@l? b1 = Rt (&3)
2YBR 2K '
con che didu kién bidn s& trd thanh
c(0, 2 %) = f1(n, T} (3.4)
ac
— =8 i =0 (3.5)
a ' ;
a0 ' .
——— & 2hiC = 0 véim = (3.6}
37} .
20 ] ‘.
— =0 vei § =1l : {5.7)
14
ho3e . ' c(l.s M 1) = f2(1 1) . (38)



Vo lo == - Vgn.m(aJ+“°) o (3.9%

o
didn kisn ddu twrong tmg : (& 2, 0) = (& ) (3.10)
Trong bifn (3-!)_ midn Qb trd thinh midn -
Q=0 <E<l 0<<n<<1r>> 0] A
Pai g, 0, 7 = expla1f — by = c17)b (§, v, 1) (38.11)

trong 46 : B(E, 7, %) 1a ham méi phii tim ey = al # be.
Thay (3.11) vio (3.2) va cac ditw kign (3.3), (3.4), "3 5), (3.6), (3.7), (3.8) va (3.10).
ta o : :

b a0 90
= + - {3.12)
‘ ax 322 3712 7
S B0, %) = exp(bin + ez, ¥ (3.13)
a0 ,
— e b =0 véim =0 {3.14)
&7 :
88 . -
—— + hif =8 vein =1 (3.15)
o
30 ' : .
~— =08 vei E=1, |, (3.16)
13 - : -
hojc ) N
8(l, n, 1) = exp{—azlo + bw] + c17) f2(x, ) {3.17)
B8 1y 0) = exp({—a& + hyw) (& ) (3.18)
Nghiém cia bai tean (3-12), {s. 10), (8.14), (3.15) {3.16), (3 18) theo [2] co dang
o0
B(E, 1, =) = E Aus { E exp(=ayx + biy) £(x, ¥) @ulx) Yuly) dxdy 4
m,n=i . \

\

t 1 _
. biy _ . Aent . ) ) .
4 Gw e 7 iy, 1) Yulyde dydi} expler — hwn) T@miE) Yaln) : {3‘19)

. . il + el .
trong 461 Amn = p = 21' z 3 T A
_ (3by + bf + B2 [an + Liles + o]
wm 12 div nghiém duong cda phuong trinb ¢ tglotm = —@mfag m =1, 2, .00 Ba 1a
"~ d#y nghiém dvuowg ctta phuong trinh:

=C%+a§:‘{9ﬁ§a

- . 1 ' ’
tgfs = Balby (0 = 1,2, 3, -} 5 Palf) = sineal, Paly) = cosfuy + % sinfar.

n

Thay (2.10} vao (2.11), ia ¢t nghitm Dbai toin tuoug &ng

=0 1 5
C(E, M, 7} = expla;d — bin) z Am _{_{ exp(~a,x + b1y) £(xs ¥) fmx) %(y}dxdy-i{
m, n=1 o0 .
4 um j.j il i;(?» t)e - i’n(y)dydtg ¢ Puf E)Yn{n) (3.20)

C4n pghiém cha bél {ohn (E’-E‘f (2.4%, (381 (3 B (3:8) va {3 10) cing theo phuovng phip |
cis [2, 8] s8 £6 dang: ]

4.




o

_ 1 1,
ClEs % 7) = explatf = bim E Ba jjﬂ I expl—alx + b1y)f(x, 9o (x)Waly)dxdy +
o 1£]

myn=1
T i i .
i o bi }‘g’;t .
- .E j-[fz(y, g) = =1 ai'fz(y Ne Y * dalyidydty X
Tm
o ,
’ )\fo]ﬂg ’ :
- mn
X e g (ERba(n) (@.21)
trong dé . : \
4833 o) 2 ( mw ;) 1y . mw
Bo = - s Aupg ™= + Vo4 0 9m (B) = sin ——
T Lo+ b + BD an = B ALY " I,

Néu trong (3.20), (3.21), thay (£, m, 7) b%i {x, ¥, t) ti (3:1) ta hoan tloin tim
duge qui Iuat phan bé hep chit thdéa min cie didu kign cls bai lodn 43t ra frong
misn Q!

3

§4. NHAN XE&T

Tir phep bign adi (3.1), say ra ¢ n&ua -+ 9 thi

. 1 K X y K (RY
= = = T = — 1 ' *
5 h 8 _q-w: h b h2 )
va tir (3.3), (3.9) néy 5 ~» 0 thi : ' ,
. — 4
ag = % L“"‘ 8 E@ = s (4,'3)
2YRP VB meh
Ngodi ra trong truéng hep a ~» 0 thi Kz = Bul (4:3)
Vay néu thay (&, 7, 7) bdi {x, v, tJ ta {3.1) vio (3.20) sau d6 chda == 0 ta
s& thn duge nghidm ela bii toin fueag Gug tromg trufrng hgp uw = u, = const,

Kx = Pu? = const ma {2] dd xét. Tir d6 néu cho [, —» o (/ —» o) thi két qui thu duee
s& trd v truémg hep cid [2, 3, 4]. ‘ ]

Vay c6 the xem bai toan trén day }d mol troéng hep mé 16no’ cua bai toan ma
[2, 3, 4] a3 xst. _

§5. Vi DU
Xét trudng hep l .
_ ‘ } |
w=0, flz,y) =0 fay,t) =0 £y, ) = cs (;—Lh?‘ - %hyz 4 y3)‘
a ,2

mo = 2,16(m[s), a = 0,0, h = 12(m)s I, = 35, K = 107
Két qui tinh toan trén may Mocintosh {tinh theo codng thire (3.21)

E 1,8450 92,7290 2,859 31,4260 5,0070 7,1150
CiCso 1,1613 0,3680 0,8493 0,7286 0,674 0.5i50
M = 0,1667 T = 0,8940




'R a,.msg 0,33337 40,5060 —Mw 0,83-?;3 ”1,90@
_c./;:; 7 ro,xszé. “ 0,1531 ‘0;.1429 0,1330 _ W 0,1255 9,1226
£ = 14,8450 | * e 50694
T 8,0000 0,3949. 1,3880 2,083¢ .zgma 3,4720
ciCe 0,0000 1, 513 1,1827 2,2281 2,5080 27098
§ = 1,8450 .7 = 01667

$6. KET LUAN

Wén van téc déng ngodi thay d6i theo quy Iudt (2.5), hé¢ sé khofeh tdn thda
min quy luit (2.3), (2.4) thi phin bé ndéug 46 hep chit trong mi¥n déng chdy dang
%6l c& thd tinh theo cbng thite (3.20) hode (3.21) v& Lir &6 cé’ thd ‘xét cho déng chiy la
" nfa gidi vo han [2: 3, 4].

Cac phin bé di tim duge c6 th® sk dung 4% tim quy ludt phan bs hop chit
frang eic b8 ling. phd sa; mudi trong sdéag, kénh.

OQua vi dp 45 xét ta (hdy k&t qud 43 thn duec phd hep véi quy Indt phan b
hop chff trong dong chdy tw nhién : {2l md! mit cit & 4% sdu xdc dinh ndng 49 téng
theo thivi giane Tai mot thol didm x4c dinh & mdt mit ¢it nao 46 phdn bs hep chdt
i#ng din theo chigu sbm. T‘(;ll mot 40 sau vi thei didm xde dinh, ph:}.n b§ gidm theo
ehidu dii dong chdy.
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RESUME
SUR UN PROBLPMF DE LA DIFFUSION TURBULENT DES COMPOSITIONS

La seiution du probldme quon a posé est apte pour compter la concentralion -

des compositions dans lés fleuves el canaux. En cas partiouljer on recoit des résultatﬂ
que ceriains auieurs 0111; thenus«
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