CHUONG 2

HE PHUGNG TRINH CO BAN
VA CAC PIEU KIEN RANG BUOC

2.1. C4c phuong trinh xuit phat

Khi nghién citu cdc hién tugng vi mé trong cc chit 16ng
thudn nhat, ngudi ta di ddng nhit mot thé tich vat Iy vo cling
nhd vdi mot diém khdng gian todn hoc ma diém dé thudng
dude goi 1a hat 16ng. Va nhu vdy di c6 mét su tuong ng gilta
mdt khong gian vat 1y da lién gdm cédc phan t¥ rdi rac v6i mot
khéng gian todn hoc lién tuc. Mt hat 1dng nhu vay dudc hiéu
12 mdt tip hdp dd 16n cdc phan ti nhung chiing chi€ém mot thé
tich vd ciing nhd so vdéi mién dugc nghién citu. Cdc quy luit
tudng tng gifta hai khong gian dudc thiét 14p sao cho cdc dai
lugng dugc xét trong khong gian todn hoc c6 tinh chat dd t6t
dé€ 4p dung dudc cdc cdng cu todn hoc ma vin didm bio tinh
chat vat 1y co ban clia mdi trudng xuit phdt. C4c luit can bing
va cédc dai lugng duge xdc dinh cho hat 16ng dugc xem la cac
ludt va cac dai lugng vi mo.

Néu trong chit 16ng ¢4 hoa tan thém cdc chat 16ng khic
hoic ¢6 hoa tan cdc chit rin & mic d§ phan ti¥ thi khi d6 ta ¢
cdc hdn hgp 16ng hodc hdn hgp nhi€u thanh phan, ma cdc
thanh phdn clia chiing s& khic nhau tai cdc diém khic nhau.
Nudc min c6 thé xem nht mot hdn hgp hai thanh phan. Nudc
c6 mang theo chit nhiém bin 13 cdc hén hgp nhiéu thanh
phan. D€ nghién cifu cdc méi trudng khong thuin nhat nay cin
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c6 sy trifu twdng héa ti€p. Ngudi ta thudng gia thiét tai mdi mot
di€m cta khong gian todn hoc c6 ddy di cdc thanh phin cda
hén hgp va cdc luat vi md d6i véi mbi thanh phin vin ding.
Sau khi dua ra ludt tudng ng gifta khong gian vat 1y khong
thuan nhat véi khong gian todn hoc thudn nhat, ngudi ta dong
nhit ching 1lam mdt va ddi khi khong phén biét. Theo Muller
/38/, mbi mot di€m cda hdn hop duge x4dc dinh bing mét s6 dai
lugng nhi€t dong hoc, trong d6 c¢6 mat do p, van tdc v;, ing
suat t;; , lyc khdi f;; chiing dugc xdc dinh nhu sau:

P=Zpa ;fizzcaffa ;Vizzcavtfz.
=S| e L ey .
Ly Z(ty P P p,) (2.1)

Trong d6 p,la mat do cda thanh phin a. Nong d6 khoi C,
va dong dong lugng p;* dic trung cho sy khuéch tdn cdc thanh
phan dudc x4c dinh nhu sau:

C, == ; pr=C,00 -v) (2.2)
Yo,
op
—+v,p,, +pv;,,;, =0
VP P
avi
pa—t+viv.i-t,.j,j . =p_f, (23)
va phudng trinh xdc dinh ndng do titng thanh phin s& nhu sau:
oC, «
p 61 + vica',' + (,Dp, )9j - Ta v (24)

Trong d6 T, 12 kh6i lugng sdn sinh do st chuyén héa
gilfa c4c thanh phan. Hé (2.3) gi6ng hé phuong trinh mé t3 moi
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trudng 18ng thuin nhat, tit nhién ¥ nghia cla cic dai lugng
dugc hiéu theo (2.1), (2.2). Phuong trinh thi nhat cda (2.3)
khéng chiu dnh hudng ciia chuyén dong tuong ddi, nhung trong
phuong trinh thi hai, tir (2.4) chuyén dong twong ddi s& c6 mit
trong t; dudi dang 4n.

Nhu vy trong trudng hdp tng quat, d€ biét dudc chuyén
dong cda hdn hgp cin phdi c6 thém phuong trinh xdc dinh
dong dong lugng p;* . Mot trong nhitng gia thiét d€ x4c dinh p;*
12 gid thiét Fick, xem ring:

pi =-KCq. i (2-5)

Trong nhiéu trudng hop p;* dudc bd qua, ching han p;*
12 nhd so vdi cdc hién tugng khdc, hoic ban thin né xap xi
bing khong nhu trong trudng hop tit c3 cdc thanh phin chuyén
ddng véi van tdc xap xi nhau. V48i chuyén dong clia nuéc min
hoic nuéc mang ch4t nhiém bin, cdc chit hda tan trong dong
dudc tdi bdi dong chdy va khuéch tdn phin tf rit nhd so vdi
khuéch tdn réi. Do méi trudng 1a khong nén dudc, va tuin theo
luit Riynon, bd qua khuéch tdn phin t, hé phudng trinh mé
td chuyén dong clia hdn hdp nuSc min (hodc nudc chita chat
nhiém ban) c6 dang:

Vii =0 (2-6)
ov . 1

5 T ViVii T TPt R+
aCa*‘(CaVi)'i:_Tﬁi""Ca
ot
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Trong d6 R;; 1a dng xudt Ray ndn va nhét , f; 1a luc khoi ,
p 1a 4p sudt trong dong chay, v; 1a thanh phin tht i cda van téc
dong chdy, Cq 12 ndng d6 clia thanh phin o, T;;* 1a khéi lugng
sdn sinh do khuéch tdn r6i, 1, 12 khéi lugng cla thanh phin
dudc sdn sinh do cdc phan dng chuyén héa. Mat d6 cda nudc 1a
mot trong cac tinh chat vat 1y dudc néu trong nhiéu tai liéu.
Mot trong cdc quan hé hay dugc st dung clia mat do nhu 1a
quan h¢ ham vdi nhiét d9, cdc chat 16 litng va hoa tan 1a:

p=pr+dp, + dpg
Trong d6 p 1a mat d6 nudc (kg/m3), pr 12 mat d6 nudc
sach (tinh khi€t) va 12 ham s& cda nhiét d6, Ap,,Apg 1a sy
thay d6i ctia mat d6 nudc do cdc chat hoa tan va chat Io ling.
Véi nudc man c6 nong d6 mudi ky hiéu 1a C (g/kg, hay phin
ngan, ppt) thi hé thidc trén 1a:

Ap, =(0.824493-4.0899*10°T +7.6438*10° T>
-8.2467*107 T +5.3875*10° T*)C + (-5.72466 10>
+1.0277*107* T -1.6546*10°T?)C"* + 4.8314*10*C?
pr =999.842594 +6.793952*107° T —9.095290*10> T2
+1.001685*107T> +...

1 >

Apgs = Cgs(l —'SE)IO ?
Trong d6 Cs (g/m’) 12 ndng do va SG la trong Iugng
riéng clia chat 10 ling. T 12 nhiét do clia nudc (°C). N&u bd qua

dnh hudng cla nhiét do, trong nhiéu tai liéu da st dung
phuong trinh trang thdi sau day:
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_ 3
p=0,75C+1000  (kg/m’) (2.7)

Cac dgi Iugng trong (2.6) dudc hiéu 12 céc dai ludng trung binh
theo Ray non .

2.2. Hé phuong trinh mét chiéu

Hé phuong trinh (2.6) v6i mdi lién hé (2.7) 1a mot hé diy
dd viét trong khong gian ba chiéu, tuy nhién viéc gidi hé nay rat
khé khin vé todn hoc va vé thu thip cédc s8 liéu thuc tién ding
cho mé phdng, kiém dinh. Vi th€ trong thuc tién, thay cho viéc
khdo sit trong khong gian ba chiéu, ngudi ta thudng dua vé
khdo sat cac dai lugng trung binh trong khéng gian mdt hoac hai
chiéu, tily thudc muc dich nghién cttu cdc d6i tugng thuc tién.
P6i véi dong chdy trong hé kénh sdng, md hinh mot chiéu c¢é
nhiéu vu diém va dugc phét trién manh. PE thu nhin hé phuong
trinh mo td chuyén dong mot chiéu c6 mdt s& cich ti€p can. C6
thé xuit phat tit hé ddy dd (2.6) va tich phin trén dién tich
ngang vudng géc vdi dong chdy /14/ sau d6 véi mot sd gid thiét,
don gidn mot s s& hang trong hé phuong trinh thu nhan dudc dé
c6 hé Saint — Venant va tdi khué&ch tdn vin quen ding. Cich
l1am nay chit ch& vé mit todn hoc khi xuit phat, nhung phic tap
khi dién todn va cudi cling vin phai diing mot s6 gid thiét dé
don gidn mot s6 sd hang trong hé phuong trinh thu nhin dugc.
Mot céch ti€p can khdc ma cédc k§ su thdy luc thudng diung 13
dya trén mot s6 gia thi€t, don gidn ngay mot s& sO hang trong
(2.6) sau d6 mdi tich phén trén dién tich vuéng géc vdi dong
chdy. Cich lam nay dé hi€u nhung vin chit ché va don gidn
hon trong dién todn. Mot cich ti€p cin nifa 1a dua trén mot s6
gia thiét (ching han gia thi€t mot chiéu) viét cac quy luat bdo
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toan cho mot thé tich 16ng yé&u t3 /22/. C4ch ti€p cén nay don

gian, d& hidu d6i véi cdc ky su nhung kho liét ké hét cic yéu o

anh hudng trong quy ludt bdo toan.

2.2.1. Nhitng gid thiét co bdn khi thu nh@n h¢ phuong trinh
mét chiéu

a. Dong chdy 1a mot chidu, tdc 12 géc giita véctd van tdc
trén mot thiét dién ngang so véi véctd van toc trung binh trén
thiét dién 12 nhd, hodc van toc 12 gin déu trén toan thiét dién,
muc nuéc trén thiét dién 12 nim ngang (theo /25/ gid thi€t nay sif
dung dugc khi cdc goc 1éch clia véctd van toc khong qud 20%).

b. PO cong cda dudng dong 1a nhd dé bd qua gia toc
hudng tam. Gia tdc thing ding dugc bé qua so vdi gia toc
trong trudng, hay 4p luc trong dong chdy 12 thdy tinh.

c. B3 dbc cia ddy 1a nhd.

d. Luit cdn & mit va ddy gidng ludt cdn ddi vdi dong
dung.

e. V4t chat hoa tan dugc x4o tron déu.

2.2.2. Phuong trinh co bdn ciia dong mgt chiéu

Xét mot thiét dién vudng géc véi dong chdy véi cic ky
hiéu nhu hinh 1: ‘
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Zy(x)

xV

Khu trit (bai)

S
7

b2 y
Hinh 1:
St dung cdc gid thi€t néu trong 2.2.1, tich phian hé

phuong trinh (2.6) trén thiét dién ngang tyong Hinh 1, véi cic
luu y sau:

¢ K¥ hiéu

1
u(x,t)z;l—jvl(x,y,z,t)dA . O=ud ; Ba=%_[CadA
A

A
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Céc luat thuc nghiém vé sic cdn trén mit va ddy cho
cong thic:
b2
IR13|Z=H dy =BL,W?cosy
bl
Trong d6 L, 1a hé s& khong thtt nguyén va 1a ham cida
van toc gié W, y 1a géc clia van toc gié véi truc x.

b2
IRIB
bl
Trong d6 lust Chézy cho Q = CA (RS¢ )" véi C 1a hé s8

Chézy, R 1a ban kinh thiy Iuc, S¢ thudng dugc goi 1a do doc ma
sat.

z=2, dy = gAS;

<% Do xdo trén déu coi p = p(x,t) ; tix ludt thiy tinh ta cd:
1 op o0H

p Ox o0x P Ox
Ky hi€u
H
1
d =—-jB(H—z)dz
A
Z .
Nhu vay d 1a khodng cdch tif mét t do t5i tdm thi€t dién
nim ngang; véi B = constant (mit cit chit nhat) thi

d = (H - z9) /2; z¢ 1a cao trinh ddy.

< Bd qua R;;, Ry (chi sé' 1, 2, 3 tuong ung vdi x, y, 7 ) cdc dai
lugng nay, khi 14y trung binh, sé cé biéu thic ma thuong
goi la phdn nhdt xody.

Véi nhitng luu ¥ trén, sau khi tich phan hé (2.6) trén mat cit
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ngang trong hinh 1 ta s€ dugc hé phuong trinh sau day:

gl 20 _ (2.8)
ot 0x
2
90,052 |, gu% 4 gus, + 42 % _ BLw* cosy
o ox A ox p Ox
(2.9)
OAS«  8QS. _ 3 ., &S
Su_ . a (2.10)
5t o .6x(AtD,5x)+G(Su)

Trong d6 A la dién tich chdy con A, l1a dién tich toan bd
mit cit ngang, q 13 luu lugng b3 sung hoic mat di doc dong
chdy dugc tinh trén mot don vi chiéu dai. G(S,) 12 ngudn bd
xung hodc mat di thanh phin a do cdc nguyén nhan khdc nhau.
B 1a hé s6 hiéu hiéu chinh dong lugng c6 gid tri xap xi 1, trong
tinh todn d6i khi xem B =1 do céch 18y mit cit trung binh A.

Trong bai todn nhiém min, néng d6 mudi ky hiéu 1a S,
né€u q 12 ngudn b3 xung nudc min c6 ndng dd Sq (q > 0) va
khong c6 qud trinh chuyén héa min nao thi G(S) = qSg; q 1a
ngudn nudc 14y di doc dong chdy (q < 0) thi G(S) = gS.

Trong bai todn lan truyén BOD vdi ndng dd Sg va ngudn
b8 sung vdi luu lugng q c6 ndng do S, thi:

GSp)=-(K; +K3 ) ASg+AL+ qu

Véi K, K3 14 hiing s6 lién quan t6i qué trinh chuyén héa;
L 1a t6c d6 thdi BOD doc dong chdy, A 1a dién tich mit cit
ngang dong chay.

Trong bai todn lan truyén DO véi ndng d6 Sp, ngudn bs
xung luu lugng q c6 ndng dd Sq ; S, 12 ndng d6 dxy bio hoa; D,
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1a t6c d6 chuyén héa 6xy va K, 13 hiing s6 lién quan téi qud
trinh chuyén héa 6xy (qud trinh thim 6xy tit khong khi) thi :

G(Sp) =-K.A.Sp + K. A (S. - Sp ) — D..A + S,

S6 hang thit 5 trong (2.9) cho tic dong clia qud trinh
truyén chit 1én qud trinh thdy luc. Sy ¢6 mit cia s6 hang nay
lam cho viéc gidi hé (2.8) va (2.10) thém khé khin vi phai
gidi dong thdi hé ba phuong trinh. So sdnh ¢3 16n clia s hang
thit 3 va thit 5 trong (2.9) ta c6:

d 0
_;.616 d 4dp
~ O0H T pAH

Ox

A _
Trong dong chdy 2P <107 .ﬁ’_zlo‘,dodc’)azIO'2
P AH

Vi th€ v6i sai s8 clia cic do dac trong thuc t& cé thé bd
qua s hang 9P s0v6isG hang oH
ox Ox

Dai véi cdc bai todn trong kénh sdng, kich thudc ngang
thudng rit nhd so véi kich thuéc doc va vi thé thudng bd qua
dnh hudng clia gié. Yéu td nay thudng dugc xét & cic ving
cira song. :

V6i nhitng nhin xét néu trén bai todn lan truyén min
trong khudn khd mo hinh mot chiéu, duwa vé hai hé phudng
trinh ri€éng ré sau day:
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<> Hé phuong trinh Saint — Venant mo6t chi€éu mé t& qud trinh
thiy luc:

B OH N 0q - (2.11)
ot 0x :

90 | Q

A —-——+ S.)=0
Y a (B =)+ gA( =0 (212
< Phuong trinh t3i khuéch tdn mé td qud trinh lan truyén

man:

04,5 205

ot 0x

Trong d6: G(S) = gS néu q < 0, va G(S) = qSy néu q > 0.

Chi y ring (2.13) c6 thé bién d6i vé dang thuin tién khi gidi
s0 sau day:

35,0 'S

o A ”ax o’

hiéu chinh.

0 upByicis) @13
Ox Oox

+ F(S) trong d6 p 12 hé s6

t

Néu dung bién tinh todn 13 Ivu tdc u(x,t) va do sau h(x,t)
thi hé (2.11) va (2.12) con dudc viét dudi dang:

oh A Ou J0h u O0A q

+ + b o—(— = 2
ot T B ax TV ax B (gx n=con B
2.11y
0 oh oh ,
. . fe(S. - S Y=o (212)

5t Tty TG T e 75
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0z,

Trong d6 A = A(h) ; B=B(h); So = — . 1a do
nghiéng cda ddy. (2.11) va (2.12) con dudgc vi€t cho cdc cap
ham khdc nhau, tiy thudc muc dich st dung /22/.

(2.11) va (2.12) 1a hé phuong trinh hyperbol 4 tuyén tinh
c6 hai ho dic trung tudng Wng véi phuong trinh:

&

ar = u‘ + &V ‘ (2.14)

véie=+1;V =(gA/B )" va mét trong cic hé thitc dic trung -

c6 dang:

2
%’?——-B(u+8V)%}t£=q(uigV)—gASf +(%j (2.15)

H =cont

Hé (2.11)’ va (2.12)’ cdn dudc viét & dang chinh tic sau diy:

0 0
(;3-1‘_+ /11'67)J1=E1 (2.16)
0 0
(57*' A, ET)JZ = E, (217

trongdd A =u+V;A=V-u;Jij=u+2V;J,=u-2V.
trong ch&€ d6 chdy ém ({u | < V)A;>0;2, >0 ;(2.16) va
(2.17) duge st dung d€ xem xét diéu kién bién.

2.2.3. Diéu ki¢n bién va diéu kign ban ddu cho song don
HéE (2.11) va (2.12) 1a hyperbol 4 tuyé’n tinh con (2.13) 1a

phuong trinh parabol. Hai hé ndy dudc gidi riéng biét, vi thé sé&
xét riéng cho diéu kién bién va diéu kién ban diu cho tirng hé
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trongmiénx e [0,L]vat>0.
a. Diéu kién cho (2.11) - (2.12)

Theo /13/, s& diéu kién cin cho trén mdi bién bing s
dic trung xuat phat tit bién di vao mién dang xét.

Tait=0(x € [0, L ]) cd hai ho dic trung (2.14) déu di
vio mién dang xét, vi thé tai mbi diém trén truc t = 0 déu phai
cho hai diéu kién, ching han Q(x,0); H(x, 0) ma ta thudng goi
12 diéu kién dau. Khi [u| < V ( ch€ d6 chdy ém) tai ddu x = 0
va X¢= L chi c6 mot ho di vao mién vi th€ tai mbi dau bién
phdi cho mot diéu kién. Trong thuc tién thudng cho Q(O, t)
hoic H (0, t) hoic quan hé Q(H) ; v6i dau x = L ciing vay. Khi
lu| > V (ch€ d6 chdy xi€t), thy theo chiéu dong chdy, trén bién
c6 ¢4 hai ho dic trung di vao mién va tai d6 s& phai cho hai
diéu kién. Ta quan tim tSi trudng hgp |u| < V nén khong xét k§
trudng hop chdy xiét nay.

b. Viéc cho riéng Q hodc riéng H tai mot bién

Trong thyc tién, tai thugng Ivu (x = 0) thudng cho Q(0, t)
hoic quan hé Q(H), con tai ha luvu ( x = L), ddi vé6i ving triéu,
thudng cho biéu dd H (L, t). Ta s& xem xét vé khia canh todn
hoc viéc cho diéu kién bién nay.

Nhu d3 chi ra trong /9/ d€ (2.16) va (2.17) c6 nghiém duy
nhat thi cdc ham J; va J, thda min diéu kién bién:

Ji=apl2 + yo(t) taix=0
=] +wy(t) taix=L (2.18)
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phai théa man diu kién tiéu tén sau day:
ATt +M P <0 taix=0 (2.19)
AT +R )7 <0 taix=L (2.20)

bing phép d8i bién :Ji = x1 + yo() ; Ja=X2, cé thé dua

(2.16) va (2.17) vé dang tuong tu chi khdc v€ phai; diéu kién
bién (2.18) sé& trd thanh:

X1 =0pxztaix =0
X, = ouX;+ yo(t) taix=L. (2.21)
vi céc didu kién phén tdn tuong dng van la:
A xl+A % <0 taix=0 (2.19y
A X2+ M Xt €0 taix=L (2.20)’
Xét diéu kién tai x = 0:
Tit phuong trinh ddu cda (2.21) va (2.19)’ ta suy ra di€u ki€n
sau diy cho oap:
2
agh =2, <0
Hoic thay céc biéu thifc clia A1 va A, ta c6 :
S 1= a;
T l+a,

v (2.22)

Nhu vay diéu kién bién tai x = 0 dugc cho sao cho o
thda min (2.22) thi ta s€ co diéu kién tiéu tdn va bai todn doi
véi X, va X ¢6 nghiém duy nhat.

Phuong trinh dau cia (2.18) cho:
u(1-ap)=-2V (1+ o0) + Wo(t) (2.23)
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T (2.23):
N&u 0o = 1, ¢6 nghiia 12 cho ¥ = i—t//o(t)

1

hay h =‘1—6_“//o (¢)

Nhu vdy néu ap=-1 cé nghialacho y = —;—y/o (1)

Ngoai hai trudng hgp nay (2.23) cé nghia 1a tai bi€n cho
quan hé uch).

Véi ag =+ 1, bat ddng thic (2.22) trd thanh:
u<o0 (2.24)

Nhu Vay néu tai bién x = 0 ta cho riéng ré hoic h hoic u,
thi diéu klen tiéu tan chi thda min khi dong chdy tit mién ra
bién. Khi dong chdy tif bién vao mién, di€u kién bién (2.23)
chi thda min (2.22) néu o va yo thda méin diéu kién:

2(1+a0)+a§—1
2

o+ Lol <
a, -1 a, +1

a -1

(

Ciing 1y luin tuong tu d6i vdi diéu kién bién tai x = L, ta
c6 thé thay khi dong chay ra khdi mién dang xét, tai bién c6 thé
cho hoic h (dd sau) hodc u (vin tdc). Khi dong chiy vao mién
phdi cho méi lién hé u(h). T4t nhién cidc di€u kién nay chi 1a dd
cho nghiém tim dugc 12 duy nhat. Trong thuc tién thudng cho
c4c diéu kién hoic Q (luu ludng) hoic H véi moi trudng hop,
nhung ludn c6 cdc dudng thuc do d€ chon nghiém xap xi t6t nhat
gi4 tri thuc do d6. Ciing luu ¥ riing & day ta xét bai todn di tuyén
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tinh héa, con thuc tién lai tuin theo cic lut phi tuyén tinh, vi

th€ tinh ding din cda nghiém dugc chon nhd cédc thdng sd diéu

chinh mo hinh va qua so sénh vdi céc gia tri thuc do.

c. Diéu ki¢n ddu va diéu kién bién cho phuong trinh tdi khuéch
tdn. :

(2.13) 12 phuong trinh parabol, tai mdi dau bién phéi cho
mot diéu kién, chdng han S(0, t) ; S(L, t). Tai thdi diém ban
diu t = 0 phdi cho S (x, 0). Tuy nhién trong thyc t€ khong phdi
dsi v6i bat ky bai todn nio ta cling ¢é duge cdc gid tri S(O,t)
va S(L, t). Tinh du bdo cia md hinh phu thudc mdt phan vao
viéc cho cic diéu kién niy. Ta s& xét cu thé trong phin md
hinh truyén min.

2.2.4. Piéu kién twong hop tai cdc diém hop hodc phdn luu

Trong cdc muc trén ta d3 dua ra hé phuong trinh cd ban
cda dong chdy mdt chiéu. D€ md phdng dugc sit thuc hon cdc
diéu kién thyc t€, ngudi ta cd gidng dua thém cdc yéu td thuc
(ving trit, & chifa) hodc dwa thém cdc tham s& di€u chinh (hé
s6 diéu chinh dong lugng, phan biét Ao nhdm long, d nhdm
bii, ...). Tuy nhién trong dong ch3y cin md phdéng c6 nhi€u vi
tri ma cédc gid thi€t mot chiéu khong ding va khong dp dung
dugc hé phuong trinh di néu trén, it nhdt & dang vi phin.
Ching han tai nhitng ndi c6 su bién d6i dot ngdt vé hinh dang
hinh hoc nhu tai cdc diém hdp hodc phan luu, tai cdc cong
trinh c6ng, dap ... hodc tai nhitng vi tri ¢6 sy gidn doan cédc dic
trung thdy luc nhu trén cdc mat séng gidn doan. Nhitng vi tri
nay dugc xem la nhitng di€ém dic biét cda md hinh tinh. Nhu
vay toan b mién dudc md phdng dugc xem nhu tip hgp cic
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doan trén d6 c6 th€ 4p dung cdc gid thi€t va hé phudng trinh
Saint — Venant. Cdc doan nay dudc néi v6i nhau tai cdc diém
dac biét, tai day ta can dua vao cdc luit vat 1y khdc luat Saint
—Veénant. Céc diéu nay thudng dudc goi 1a cdc di€m bién bén
trong.

Trong bai toédn thiy luc, tai cdc di€m hgp hoidc phan luu
nguodi ta thudng st dung cic diéu kién sau day:

< Tdng Iuu ludng vao, ra clia hgp luu & dang xét nao dé bing
khong (hodc bang sy bi€n ddi thé tich hgp Iuu).

ZQ:’=O

i = nv6inla tdng s6 nhanh ndi véi hop Ivu. Q; 14 Iuu Iugng
nhdnh i vao ra hgp luu .

(2.25)

Diéu kién nay suy ra tif ludt bo toan khéi Iugng tai hgp
luu khi b6 qua sy bi€n ddi cda thé tich hgp Iuu (hodc phan luu).

< Bdo toan mifc ning lugng:

2 2 2
H1+u1=H2+u2=H3+u3
2 2g 2g

Chédng han d6i véi hgp luu cda ba nhanh nhy hinh 2:
Né&u dong chdy chdm sao cho c6 thé bd qua u? so véi 2g
thi:

H; =H; =H; (2.26)

(2.25) va (2.26) 1a hai diéu kién thudng sif dung trong bai to4n
thdy luc.
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tinh héa, con thuc tién lai tudn theo cdc luat phi tuyén tinh, vi
th€ tinh ding d4n cia nghiém dugc chon nhd céc thong sd diéu
chinh mo6 hinh va qua so sdnh vdi céc gid tri thuc do.

c. Diéu kién ddu va diéu kién bién cho phuong trinh tdi khuéch
tan. ~

(2.13) 12 phudng trinh parabol, tai mdi diu bién phai cho
mot diéu kién, ching han S(O, t) ; S(L, t). Tai thdi diém ban
dau t = 0 phdi cho S (x, 0). Tuy nhién trong thuc t€ khéng phai
ddi véi bat ky bai todn nao ta cling cé dudc cdc gid tri S(O,t)
va S(L, t). Tinh dy bdo ctia md hinh phu thudc mét phin vao
viéc cho cdc diéu kién nay. Ta s& xét cu thé trong phin md
hinh truyén min.

2.2.4. Diéu kién tuong hop tai cdc diém hop hodc phan luu

Trong cdc muc trén ta d3 dua ra hé phuong trinh cd ban
cia dong chdy mdt chiéu. PE€ md phdng dugc sit thyc hon cédc
diéu kién thyc t€&, ngudi ta cd gidng dua thém cidc yéu td thyc
(ving trit, 6 chita) hoic dua thém cédc tham s6 di€u chinh (hé
s& diéu chinh dong lugng, phin biét dd6 nhdm ldng, d nhdm
bii, ...). Tuy nhién trong dong chdy cin mé phdng c¢é nhi€u vi
tri ma cdc gid thi€t mot chiéu khong ding va khong dp dung

dudc hé phuong trinh di néu trén, it nhat & dang vi phan. .

Ching han tai nhitng ndi c6 sy bién ddi dot ngot vé hinh dang
hinh hoc nhu tai cdc di€ém hdp hoic phin luu, tai cdc coéng
trinh cOng, dip ... hoic tai nhitng vi tri c6 sy gidn doan cédc dic
trung thdy lyc nhu trén cdc mat séng gidn doan. Nhitng vi tri
nay dudc xem la nhitng diém dic biét clia md hinh tinh. Nhu
viy toan bé mién dugc md phdng dugc xem nhu tdp hgp cdc
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doan trén d6 c6 thé dp dung cdc gid thiét va hé phuong trinh
Saint — Venant. Cdc doan nay dudc ndi véi nhau tai cdc diém
dac biét, tai ddy ta can dua vao cdc luat vat Iy khdc luit Saint
~Venant. C4c di€u nay thudng dudc goi 12 cdc diém bién bén
trong. '

Trong bai todn thiy luc, tai cac diém hgp hodc phin luu
ngudi ta thudng s dung céc diéu kién sau day:

< Téng luu Iugng vao, ra ctia hgp luu & dang xét nao d6 bing
khong (hodc bing sy bién ddi thé tich hgp luu).

ZQ:’:O

i =n v6in la tong s6 nhanh ndi véi hgp luu. Q; 1a Iuu Iugng
nhdnh i vao ra hgp luu k.

(2.25)

Diéu kién nay suy ra ur ludt bdo toan khoi lugng tai hgp
luu khi bd qua su bién d8i cda thé tich hgp Ivu (hodc phan luu).

< Bdo toan mifc ning lugng:

2 2 2
H1+L=H2+ 2 =H, + “s
2 2g 2g

Chéng han déi véi hgp Iutu cia ba nhdnh nhu hinh 2:
Né&u dong chdy chim sao cho cé thé bd qua u? so véi 2g
thi:
H; =H, =H; (2.26)

(2.25) va (2.26) 1a hai diéu kién thudng sir dung trong bai todn
thdy luc.
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Déi v6i bii todn lan truyén chat, tai hgp luu thudng s
dung luit bao toan khdi lugng /20/.

ov,S
y kg Z r.(AuS — AD ——) =0 (2270
Trong d6 Vg la thé tich hdp luu thi k, Sk 1a nong do tai
nidt, r; = £ 1 tiy theo hudng dong chdy vao hay ra khdi hgp luu.
Piéu kién nay sé dugc phan tich trong chudng 4 vé mo hinh
lan truyén man.

Hinh 2:
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