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o _ XAY DUNG MO HINH TOAN HQC ' ~
VE DONG CHAY HO HAI CHIEU PUNG BANG TIEP CAN POI NGAU

Nguyén Thé Hiing
Dai hoc Da chng

Toém tiit M6 hinh todn hoc dong chay hé hai chiéu dimg hién nay dwoc xdy dwng bang phirong phdp trung
binh c6 dién, dwoc tich phan tie bo phai dén bo trdi ciia con séng tir phuong trinh Navier-Stockes ba chleu
trung binh theo Reynolds; cac dai luong trung binh nhdn dwoc theo cach tzep can c6 dién nay khong tong
quat so véi cdach tiép cdn doi ngau. Bai bdo ndy gidi thiéu cdach tiép cdn doi ngau dé thiét lip phuong trinh
dong chay hé hai chiéu ditng; cach xdy dwng mé hinh nay sé phite tap hon cdch xdy dyng co dién, tich
phdn ¢ thé dwoc thwc hién nhiéu lan. Trong bai bao nay, tac gia thuc hi¢n hai lan: (i) lan dau, tich phan
tir bo séng phdi dén mat phang thang dimg nam trong khodng bo séng phdi va bo séng trdi, va tiép theo
(ii) lan thit hai, tich phan tir bo song phai dén bo song trai.

Mo hinh dong chay ho hai chiéu dirng cdi tién nhdn dugc tu cach tiép can doi ngdu nay cho phép nhdn
dugc cdc tham so dong chay chinh xac hon phwong phap co dién. Mat khac, n6 cung cap thém mgt s tham
s6 dé diéu chinh két qua tinh todn dwa theo so liéu do dac tir thuc té hodc thi nghiém.

Tir khoa: Phicong phdp trung binh c6 dién, tiép cdn doi ngau, dong chay hai chiéu dirng, cdc dai lwong
trung binh.

Summary: The mathematical model of two-dimensional vertical flow, in currently, is constructed by the
classic average method which is integrated from the right to the left river bank of the three-dimensional
Reynolds averaged Navier-Stokes equations; the average quantities received by this approach do not
generalize by means of dual approach. This paper presents a dual approach to establish the two-
dimensional vertical flow equations; the setup model will more complex than classic approach, the integral
can be performed locally several times. In this paper, the Author performed twice integrals: (i) the first,
integration from the right river bank to the intermediate vertical surface layer between the right bank and
the left bank, and then (ii) the second, integration from the right bank to the left bank.

The improved two-dimensional vertical flow model received from this dual approach allows the calculation
of flow parameters is more accurate than the classical method. In other words, it provides some flexible
parameters to adjust based on the field or experimental data.

Keywords: Classic average method, dual approach, two-dimensional vertical flow, average quantities.

bao dugc yéu cau k¥ thuat, mo hinh toan thuong
dua vé cac dang don gian hon nhu mot chiéu
(1D), hai chiéu ngang (2DH), hai chiéu dimg
(2DV) (NGUYEN The Hung 1992; Hung
NGUYEN The 2017; Tinh Ton That et al.,
2019; Hung NGUYEN The 2020; Weiming Wu
2007).

1. PAT VAN DE

Dong chay trong thién nhién thuong 13 ba chiéu,
tuy nhién ¢6 nhiing truong hop ¢ thé xem nhu
dong chay hai chiéu dimg (chang han nhu cc bai
toan dong chay qua dap tran, dong chdy ¢ vinh
sau va hep, dong chay trong song hep va sau co
chiéu rong song it thay doi...). Dong chay ba

chiéu duoc mo ta theo phuong trinh Navier -
Stocks ba chiéu (3D), tuy nhién viéc giai truc tiép
tur phu(mg trinh 3D gip rat nhiéu kho khin Ve mat
todn so, thoi glan tinh toan lau va thiéu sb liéu
thuc do dé kiém chimg. Nhim don gian héa bai
toan, ma trong mot s6 truong hop thuc té van dam
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Ngay thong qua phan bién: 29/12/2022

Véi mo hinh dong chay 2DV, vén téc dong
chay theo phuong ngang oy dugc bd qua (v=0);
cac van toc (u,w) theo cac phuong (ox,0z) dugc
lay trung binh theo ca chiéu rong song. Dé nhan
dugc moé hinh toan dong chay 2DV, hién nay
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nguoi ta di tich phan hé phuong trinh 3D
Navier-Stocks mot 1an theo chiéu rong song; di
tich phén tir bo song phai dén bo song trai (goi
1a tich phan tong thé). Trong bai bao nay, tic
gia di xay dung mo hinh 2DV tr h¢ phuong
trinh 3D Navier-Stocks dugc trung binh theo
Reynolds theo cach tiép can déi ngau.

Theo cach tiép can dbi ngiu, cac dai lugng vat
ly dugc tich phan nhiéu lan, ¢6 ca tich phan cuc
bd va tong thé (Nguyen Dong Anh, 2012), trong
bai bao nay chi tich phan hai lan. (i) Pau tién
(tich phan lan 1, hay con goi tich phan cuc bd),
tich phan tir bo song phai A dén mit thang dimg
trung gian nam gitta bo séng phai va bo séng
trai; (ii) tiép theo (tich phan lan 2, goi 1a tich
phan tong thé), tich phan lan nita tir bd song
phai dén bo soéng trai, ta s& nhan dugc hé
phuong trinh vi phin cia bai toan 2DV theo
cach tiép can dbi ngau. Véi cach tiép can nay sé
phirc tap hon céch tiép can c6 dién nhung bu lai
ta s€ thu dugc céc dai lugng vat 1y trong dong
chay tot hon cach tiép can theo phuong phap cd
dién.

2. TIEP CAN POI NGAU TRONG XAY
DUNG PHUONG TRINH DONG CHAY 2DV

Tu phuong trinh Navier-Stockes 3D trung binh
hoa theo Reynolds nhu sau:

- Phuong trinh lién tyc:

ou v ow

—+—+—=0

oXx oy oz (1)

- Céc phuong trinh dong luong tuong ting theo
cac phuong x, y va z:

au+8(uu)+a(u.v)+8(u.w)=
o ox oy oz
1FX—1@ 10z, 1%+£6rxz @
p’tp X px poy pa
oV v, o(uv) . d(vv) .\ d(v.w) _
ot OX oy oz
0 0 0
lp 1o, 108, 105 105
P poy pox poy poa
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@Jr o(uw) a(v.w) . a(w.w)

+ =
ot X oy 0z

0
1.F2—£.£+£%+£ z-zy +lafzz (4)
p - poL pox poy pa

Trong d6: u, v, w 1a thanh phﬁn van tdc theo
phuong x, y va z; Fx, Fy, F; 1a cac thanh phan
ctia luc khdi F —pg tuong Gmg theo cac phuong
X, y va z; p 1a thanh phan 4p suét trung binh;
Txx, Ty, Tzz, Txy, Txzy Tyx, Tyz, Tzx, Tzy 1d CAC thanh
phan tmg suit theo cac truc x, y, z va theo cac
mit phang x-y, X-z, y-z; p la khdi luong riéng
cua nudc.

Trong nhimng diéu kién nhat dinh, ta c6 thé xay
dung mo hinh dong chay theo 2DV bang cach
tich phan h¢ phuong trinh (1), (2), (3), (4)
(Weiming Wu, 2007).

Vi bai toan 2DV thi s6 hang trong phuong
trinh trung binh Reynolds theo phuong y rat
nho va phuong trinh (3) bién mét.

¥

B

¥o—1

0 bt

Hinh 1: So do xay dung dong chay 2DV
bang tiép cdn doi ngdu

Xdy dung mo hinh toan dong chdy 2DV tir mo
hinh todn dong chdy 3D theo tiép cin déi ngéu:

+ Hién nay dé xay dung mé hinh toan 2DV
ngudi ta chi tich phan mot lan (goi 1a tich phan
tong thé) hé phuong trinh 3D theo phuong
ngang (truc oy) tir bd séng phai A(x,z) dén bo
song trai B(Xx,z).

+ Theo cach tiép can dbi ngau (Nguyen Dong
Anh, 2012), bai toan 2DV c¢6 thé duoc tich phan
nhiéu lan, trong bai bao nay tac gia chi tich phan
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2 lan; (i) 1an 1 (goi 1a tich phan cuc bd): tich
phan tir bo séng phai A(x,z,t) dén mat phang
thing dung bat ky C(x,z,t) nam giira bo song
phai A(x,z,t) va bo song trai B(x,z,t); (ii) lan 2
(goi 14 tich phan tong thé): tich phan tir bd song
phai A(x,z,t) dén bo song trai B(x,z,t).

- Piéu kién bién cia bai toan:

e Diéu kién tai mat phang bat ky C(x,z,t) tai vi

tri ym ndm trong khoang bo séng phai A va bo
song trai B (v=0):

_[uﬂw,@} :_{gﬂ+wﬂ}:@|y:y ®)
OX 0z vy oX 0z

Trong d6: U, w 1a van tdc trung binh twong
ung theo phuong x, z.

2.1. Xay dung phuong trinh lién tuc 2DV
theo tiép can doi ngau

Twr phuong trinh lién tuc:

ou +— v +— ow =0

ox oy oz (6)

Ie 3 Ke
Tich phan lan tha nhit (tich phan cuc bd)
phuong trinh lién tyc (1) tr bo song phai
A’(x,y:y‘l,z,t) dén mat thang ding C(X,y=Ym,z,t)
bat ky nam trong khoang bo song bén phai A va
bo song bén trai B:

TIcQl - | (Zj o %Wj dy=0 (7)

TICQ]= j —dy+v(ym> v(y,) + j -, =0

i
Ma: v(y,,)=V(y,) =0, nén ta co:
Ym
TleQl- [ &

N

Ym
.dy+J‘@.dy:Tlc+TKC:0 (8)
;1

Di tinh ting tich phan voi st dung qui tic
Leibnitz:

Iidy ﬁlc

)i

(Ub) =i — Ym)+ﬂzc ()(9)

Y,
¢ oW 0 0
TK, = [ == .dy=38,.—(Wh)— 6, W—(Yy,)+5
c ;!:az y 1c aZ( bl) 2c 62 (ym) 2c

Cong hai biéu thtrc (9) va (10) va tinh dén diéu
kién bién (5), ta co:

_ 0
w— () (10)
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0 ,_ 0 ,_

TICQI=TI +TK, = f.— (Uhy) +,.— (Wh)

. abl ~0 (1)

Phuong trinh (11) chinh 1a phuong trinh lién tuc
cua bai toan 2DV c6 dién.

Trong do: bi=ym-y1 1a khoang cach theo phuong
oy tu bo song phai A dén mat phang phang
thang ding qua C(X,z,t) tai y=ym.

Vi céc hé s6 hiéu chinh & phuong trinh lién tuc
nhu sau:

1 o 1 %8

B a(_bl).&{udy i aa(Q)'{uax(dy)
X "X

1 o 1 % o

5, = — [wdy; s, = Jw.—(dy)
0 =y 0Ly 0 myy O
pACLY S

YVoc = (ﬂ2c +§2c) /12 (12)

Tich phén Ian hai (tich phén tong thé) phuong trinh
lién tuc (1) tir bo song phéi A dén bo song trai B:

TYQ]: J(ﬂk (3b) 43,2 (1) +4. 6b1jdyo(13)

Ta di tinh timg s6 hang;

Y2
j?dy—— ~(¥:- yf)% )= % g(y§)=0

Y1

%o 1 o, .. 0
[ @y =2 (v, +y1).[ax(u.b)—u.ax(b>}=

Y1

10 1.0
Zéx[ (y yl)] 2 ax(y22

o — 1 0, — — 0, .|
= why)dy =y, + yl).[az (w.b)—w.az(b)} -

Y1
o[ w(yi-yi) -y

Nhu vay ta dugc phuong trinh lién tuc caa bai
toan 2DV thiét lap theo céch tiép can doi ngau:

TCQl: /&%[U-(yi yf)}—ﬂlcﬁ-g(yi—yf%

51C%[W-(y§ —yf)}—ffmw-g(yi ~¥{)=0

Néu chon géc toa do cua truc oy tai bo song
phai A (y1=0,y.=b), ta cé:

-¥?)

%(yi—yf)

(14a)

- 2022 3



| KHOAHOC CONG NGHE
ﬁlc [u b2]+§10—[wb ]H’lc (bz) (14b)
Vél ylc :(ﬂlc+51c)/2

Khi b = const theo phuong x va z, thi tir phuong
trinh (14b) ta tré vé phuong trinh lién tuc cb
dién cua bai toan 2DV

o, 0
14c
Pic- aX(U-'O)Jrf?lc- p (14c)

(Wh) =0
Trong d6: b 1a chiéu rong song T ; W 13 van tdc
theo truc ox, oz duoc léy trung binh theo chiéu
rong long séng b. Cac hé s6 Pic, d1c 1a cac hé sd
hiéu chinh c6 gia tri gin bang 1 (Pic = d1c= 1);
trong nhiing diéu kién 1y tuéng nhu khi van toc
u phan bd déu theo chiéu rong song b, van tdc
w phan bb déu theo chiéu sau z thi cac hé s6 nay
bang 1 (Bic = 31 =
1).

2.2. Xay dung phwong trinh dgng luwgng 2DV
trung binh theo céch tiép can ddi ngiu theo
phwong x

Tich phéin phwong trinh (2) lan thir nhdt tiv bor
séng phdi A dén mdt phéng thing dieng bdt ky
C(X,y=ym.Z,t) ndm trong pham vi tiv bo' song
phdi A va bo song trai B:

Ym
T[MEx]:-[ ai+6(u.u)+6(u.v)+a(u.w) dy-

; oX oy 0z

' Xx = L, (15)
Ym
fllp Lop Lom, 100, 1o, ),
w| P pﬁXpax pay p oz

My x Ny Fx

Ta di tinh tich phan timg s hang:

T[IX]= j( jdy——fudy ju—(dy)

TIN= a5, 2 (0,8) -t [ay ayl}

ot ot

o= [ 2y [ iy [ o) S

TOX=A o (UUbl) ﬂzx(UU) (ym)+ﬂ2x(uu) (yl)
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T[KX]=0
T[Lx]= j a(”"") dy =§ j (uw).dy — j (uw).ﬁ(dy)
T[LX]:51 (UWbl) 5zx(UW) (ym)+5zx(UW) (yl)

1
T[Mx]=.[—.Fx.dy ey, -w=tFn
p p p

Y1

10 190
TINxJ= jfi’ y=. -

yl) = bl

%’\%

16ry 10z,
p oy p oz

1
Yol
)
190
+;§ (b.z,)—
Vo

i TX)(' +TXZ'aym +1|:TXX % z-XZ ay1:|
P OX oz P OX oz

T[Frx] = ldiv(bl})x —l(?.ﬁ)x
P P

T[Frx] = j[l 0T

Toém lai, sau khi tich phan cac s6 hang cua
phuong trinh (15),ta c()'

T[MExX]: altx (U b1)+:31x

2 (awb) -
(16)

uubl)+51
—Fbl —@bﬁ d|v(blr) ——(rn)

Trong do, cac h¢ s6 hiéu chinh nhu sau:
Y,
1

S VT quﬁ(dy)
g(albl) .Yl at 1 2tx _ abl
ot

-—— J ()2 dy)
@ mr
__t f aw). ()
Y0y — J J oz

o () (w).— (B) q
Phuong trinh (16) chinh 1a phuong trinh chuyén
dong theo phuong x cua bai toan dong chay
2DV co dién.

Tich phan phwong trinh chtrtyé:n dong (2) lin
thir hai tiv bo song phdi A dén bo song trdi B:

o @0

TAMEX]: f &, %(ui-bl)dw f = @)y

+I61x (uwbl)dyj Fbﬁjii"bldy(ls)

o ob, ob
+| —div(b.7), dy— | —7,.—dy— | —z,.—dy
J:p ;':p OX ;[p oz
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Di tinh tich phan timg s6 hang:

T0= [ e, @bty -

-y))}- 1% { (v; - )}

TZ[Jx]:Tﬂlx;(w-Q)dy=
ﬂlx {(uu)(yz )} > Aul00)— (yz ¥0)

2 — Q AT _
T?[Lx]= f 8 — (Uwhy)dy =

S {0 - YD} S 8 W) (- yD)
T[Mx]j Fohdy= lpF(yz )
TANKI= jl b= )

T?[Ox]= j ll)div(bl})xdy -

Y1

1. — 1 0

5d|v(‘[x)'(y22 - ylz)_gz-xx&(yZ2 - ylz)
Y2 Y2

A 8(ym I a(ym %) gy
Y1p Y1

1
TZ[PX]:_Zp-|:Txx'aX(yZ V) +7, &(yz - y1):|(y2 +Y,)=

1 --
_?(T-n)x-(yz +1)
o)
Tong hop céc sé hang sau khi tich phan lan thir
hai, ta c¢6 phuong trinh chuyén dong theo

phuong ox theo cach tiép can ddi ngau:

T*MEX] -+ > i {u(yz )}—1% { (v- )}

1 9 {Qu.(v2 1 2 2
+Eﬂ1x &{(UU)(yz - )} 5 =B, (UU) (y2 -v;)
1.0 (—.,, 1 ,
+§51x &{(UW)-(yz % )} 251x(uw) *(yz V)= (19)
1 2_ 2 _iaj 2_ 2
E'Fx-(yz Y1) Zp-ax.(yz v, )+

1 . - 1 --
e div(z) (¥ = ) === (=:n),.(¥, + Y1)
p 2p

Phuong trinh (3) triét tiéu vi rang voi bai toan
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2DV thi ta xem van téc v theo phuong ngang
truc oy la khong dang ke.

2.3. Xay dung phuwong trinh dong lwgng 2DV
trung binh theo céch tiép cin déi ngiu theo
phuong z

Tich phéin phwong trinh (4) lan thir nht tiv bo
song phdi A dén mdt phéng thing dirng bat ky
C ndam trong pham vi bo' séng phdi A va bo
song tréi B:

ow a(wu)+a(w.v)+a(w.w) iy o
ox oy o |

| —]
lz J, K Lz

T[MEZ]: j

(20)

T EF _i @+£%+i%+l% dy
WPt pa o px poy par|

M, N, Fey

Ta di tinh tich phan timg s6 hang:

T[IZ]:f(&ath-dy=am Wbl — 0y W |:ag,tm %ytl}

Tz= j (a(""”)j dy =§ j (wu).dy— j (wu).a%(dy)

T[JZ]=/312 (Wu b)- ﬂzZ(WU) (ym)+ﬂzZ(WU) (yl)
T[Kz]=0
_Vm 8(WW) _gYm _Vm g

T[Lz)= j dy=— j (ww) dy j (ww). — ()

0 — 9
T[Lz]=6, — pe (wwy) -3, (ww).— (ym)+5zZ(WW)-&(y1)

(R 1 1
TIMZ= [ = Fdy==F,.(y,-¥) == FN

5 P P P

1 59 y—1®
T[Nz]= j et

107, 107, 10r,

T[Frz]= I[p ™ p8y+paz}dy

_10 10y
- P aX (bl'sz) + p az (bl'z-zz)

1[rzx.ay’"+rzz.aym}+l[r 8y1 Zz.ayl}
P oX oz P OX oz

T[Frz] = ldiv(bl.%’)z —l(%’.ﬁ)z
P P
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Toém lai, sau khi tich phan cac s6 hang cua
phuong trinh (20), ta c6:

TIMEZ: ¢, & (W,b)+ 6, < (Wb +, © (wwb)
SRR Db dvn), — G, (21)
Trong d(’), cac hé s6 hiéu chinh nhu sau:
1 ow 1 % 0
a,, = —dy; a,, | w.=(dy)
=g (Wi % & w o Yj at
1 0"
B = — [ (wu).dy
9 o Wy X
> (b %
1" 0
P =5 (i) (dy)
(WU)&(Q) %
1 0
by =g j (ww) dy
7(b1 ww) ¢ (22)
1 Yo
5ZZ= J (ww)— % @)
—(bl

Phuong trlnh (21) chinh 12 phuong trinh chuyén
dong theo phuong z cua bai toan dong chay
2DV ¢ dién.

Tich phan phwong trinh (4) lan thir hai tiv bo
song phdi A dén bo séng trdi B:

] a
ﬂwmj%awqwﬁm

N Y
+T5u;(ww.bl)dy j ; F. bldy+jp

)i} Y h

(wu.b,)dy

B 03

Y, 1 . A 1 N
[ =divb,.2),dy— [ =.(z.n),dy
Y1 p Y1 p

Di tinh tl‘rng tich phén

T*[lz]= [ o, (wl b)dy =

Lo { 00|

T?[z)= j B &(w*u.bl)dy =

-

S o Wy - YD)

1 O ()=, 2 1 — 0,5 2
> B 5 A0 =YD =5 A (W) (35 - )

Y2 -
TL)=[ 6, 2 (wwb,)dy -

¥2)}-

(y2 yi)

@ﬁ{(w).(yi -

1 1
TZ[MZ]=I—.FZ.bldy = Fr(y; - ¥)
Yo

1 ap 1 0p,,
T2[Nz y=—.—.(y, —
[ ]J by = e Vi)

TmﬂjﬁmmﬂW—ymm)m A

Y1

Y2
Topzg= - [ L, WK,
P OX

Y1 Y1

1

0 0
TZ[PZ]: _zp'|:rzx'ax(y2 - yl) +Tzz'&(y2 - yl) (yz + yl)

J' 1 a(ym _ yl) dy
To- oz

TPA= - ) (9 +y)

P

Tong hop céc sd hang sau khi tich phan lan
thir hai, ta c6 phuong trinh chuyén dong theo
phuong oz theo cach tiép can d6i ngiu:

T[MEZ]: ;a {w(yz )} Eam { (i - yf)}
l 1 2

E { } E Y1)

l 1

+58 {(ww) Y; - }5 dww)—(yz v)  (24)
1 1 op

2,0 (yz y1) ?E(yz y1)
5div(r)z.(y2—yl)—i(%n)z.(yﬁyl)

Tom lai, trong bai bdo nay da xay dung hé
phuong trinh 2DV mo ta dong chay hd hai
chiéu dung theo cach tiép can déi ngiu
nhu sau:

i)+

2 0 (2
ﬁt( Y1)+ﬂlc&|:u'(y2_

c%ca%[v*v-(yi -y?)]=0

0
Vie =, yz2
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altx .

{u(y2 =y} - e { (v; - )}+

i~ {(uu)(yz yf)}—ﬂlx(ﬁ).—(yi—yf)

QO Qo

{(uw)(yz V) = w). — (yz ¥) =

1 1
Lr oy -1 P 2oy
P p OX

%divG)x.(ys —y2) —i(?.ﬁ)x(yz +yy)

g{w(yg_yl)} Oy, W { (YZ 12)}+

altz

i) = fiu (W) — (yz ¥)
(yz_yl): (25&)

by {(wu) (v; -
+3, 5{(ww).<yz ~¥2)| - 8, (ww

1 1 9
SFR -y -= Ly -y +
P p ot

L v, (v -y - @)y, + 1)
Y% P

Trong d6: u, w 1a thanh phan vén toc twong ing
theo cac phuong ox, oz dugc lay trung binh theo
chiéu rong song; nla vec to phap tuyén mit
bién; (z.n),,(z.n),1a ma sat thanh bén theo
phuong truc ox va oz tuong ung; p la trong
lugng riéng ciia nudc; ouwx, ditz, Pix, Piz, d1x, O1z
la cac hé so hiéu chinh gan bang 1.

Trong truong hop géc toa dg truc Oy dugc chon
trung voi diém A (bo song phai), hé phuong
trinh (25) dugc viét lai nhu sau:

50%)=0

[u b2]+§10—[wb ]H’lc

{00} - A 2 (67) +
— 8, 3
{(uw) (b*)} =5, (uw).— (b°) =
1

= F (b )—l.@.(bznidiv(?)x.(bz)—i(¥.ﬁ)x.(b)
P p Ox P P
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t aat{w(b )} - et { (b )}
P

(wu).(0%)} - A, (M.&(bm

0
5
8 Z{(ww).(0°)} - 5, (W) 2 (b)) = (25b)
* oz : oz
1e

) —2.P 2y,
p oz

Laiv@),. 0 -1 GEny,.0)

P ye

Nhan xét: H¢ phuong trinh (25a) va (25b) nho
¢6 cac hé sb diéu chinh ai, Bi nén d& dang diéu
chinh két qua tinh toan sao cho sat véi thuc té
hon. Khi chiéu rong séng b thay d6i it theo thoi
gian va khong gian (doc séng 0x va chiéu sau
0z), thi tr h¢ phuong trinh (25a) va (25b) ta
nhan dugc hé phuong trinh 2DV (26) nhu sau:

Or_ 0T (2
ﬁlc&[u.b ]+é‘1c§[w.(b )J:O

g o U007} + = (@) (0} +
5“%{(@).@2)}:;.5.@ )—%.Z—z.(bzn
idiv(?)x.(bz)—i(?.ﬁ)x.(b)
P P
2 {won)+p. 2

a R
z E{(WW

kS div(z),.(b?) _1 (z.n),.(b)
yel yel

{(wu).(0%)} +

allz

S, ).(bz)} =;.FZ.(b )—%.Z—S.(bz)+

(26)

Tir hé phuong trinh (26) khi tuyén tinh héa theo
chiéu rong long danb, ta dé dang nhan dugc hé
phuong trinh dong chay 2DV thiét 1ap theo
phuong phap ¢ dién.

Tir phuong trinh hai chidu ngang thiét lap theo

tiép can doi ngdu (Tinh Ton That et al., 2019)

phdi hop v6i phuong trinh (26) ta nhan dugc

phuong trinh 1D thiét 1ap theo phuong phéap ddi

ngau nhu sau:

oH* 0
ot 6X

— (g uH? )+_(ﬂICUb) 0
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(of0] e} \[e]3]2

— a 6 _
ub?) + =—(a,.u’H? — (uu.b?
( )+6x(a2 )+131an( )

o, - 0
&(al.U.H 2) +0,’1[X.5

oz &z
g Ee g e
g gb*—

1. - )
™ +;d|v(r)x.(H )

—1(%.ﬁ)x.(H)+ldiv(z)x.(bz)—E(E.ﬁ)x.(b) (27)
P P P

Viét lai hé (27) theo bién luu lrong Q va chiéu
cao muc nudC Zs :

3(AH)
ot

a(alHQ) + anx.a
oz

OoX 154

+_( Q. HQ)+_(ﬂlch) 0

0 oy
(bQ)+&(a2'T)+ﬂlx'&(Q )=

—gAH +ldiv(2)x.(H2)+1div(?)x-(b2)
P P

LRy, (R -1 @R, ) (28)
P p

Trong d6, cac hé sb c6 thé lay nhu sau:

o =y & =,

Don gidn hon nira, khi bd qua 4nh hudng cua
chiéu rong b, ta nhan duoc hé¢ phuong trinh
dong chay ho' mot chiéu thiét 1ap theo phuong
phép doi ngau:

3(AH)

ot _( 1cHQ) 0

HQ®

AT (29)
—gAH — % vH ﬂ—gAHs
OX ox?

%(al.HQHﬁ(az.

TAI LIEU THAM KHAO

[1]

Trong do:

A: dién tich mat cit ngang; H: do sdu dong
chay; Q: luong dong chay; Zs: cao trinh mat
nudc; v: hé sb ma sat nhét chat long; St : do
dbc ma sat long dn.

Tuyén tinh hoa (29) ‘theg HZ ta nhan duogc hé
phuong trinh mot chiéu co dién (NGUYEN The
Hung, 1992; Weiming Wu, 2007).

3. KET LUAN

Mo hinh toan hoc dong chay hai chiéu dung
trong 1ong dan hé dugce xay dung theo céach
tiép can ddi ngau (25), (26) tong quat hon
so v6i mo hinh toan hoc dong chay hai chiéu
dtng xay dung theo phuong phap cd dién.
M6 hinh xay dung duogc & day cho phép md
ta tong quat khi c6 bién hinh 1ong dan; muc
nudc va trudng van tdc trung binh hai chiéu
ding thu dugc cling chinh xac hon.

Tir hé phuong trinh hai chiéu ngang xiy dung
theo tiép can ddi ngau va hé phuong trinh hai
chiéu dung xdy dung theo tiép can ddi ngiu
(26), ta nhan duoc hé phuong trinh dong chay
mot chleu theo tiép can dbi ngiu (27), (28) va
(29) tong quéat hon hé phuong trinh mét chiéu
co dién.
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