TAP CHi PHAT TRIEN KH&EN, TAP 8, S0 6/2005

MO HINH TOAN TINH LAN TRUYEN O NHIEM CHO MANG KiNH, SONG
PHAN 2: AP DUNG TINH TOAN CHO MANG SONG TH] VAI

Nguyén Thi Bdy “’, Quach Thi Ngoc Tho @
“Trudng Pai hoc Bich Khoa-PHQG-HCM, @ Trudng Pai hoc KHTN-DHQG-HCM
(Bai nhdn ngay 30 thdang 12 ndm 2004, hoan chinh sita chita ngay 26 thang 4 ndm 2005)

TOM TAT: Trong phdn nay, cdc tdc gid trinh bay phdn tinh todn lan truyén é nhiém trén
mang song Thi Vdi. Co sd tinh todn dua trén 15i gidi s6 ciia hé phicong trinh Saint-Venant két
hop vdi hé phiong trinh lan truyén 6 nhiém nhu da trinh bay & phdn 1. Céc két qud tinh phit hop
vdi tinh hinh & nhiém thuc 1é trén mang séng Thi Vai.
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H.1 Vi tri mang séng Thi Vai (cdc ndt den 12 cdc mit cit tinh todn)

Soéng Thi Vi bit ngudn tir huyén Long Thanh, tinh Bdng Nai (10° 28" Bic, 107° 14'Pong), chéy
qua dia phin tinh Ba Ria — Viing Tau rdi chdy vao vinh Ganh Réi qua clta C4i Mép, véi chiéu dai gan
50km (tinh dén cira Cdi Mép), [2]. Cdu tao long séng twdng doi rong (bé rong biing 300 — 500m), do
sdu 16n (10 — 30m) va dac biét it bi bdi ling. Tuy nudc song Thi Vi bi nhiém min, khong dugc st
dung cho muc dich cap nude, nhung s6ng mang lai nhitng nguén 1¢i 16n vé& thiy san, v6i hé sinh théi
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phong phii va nhay cam, va dugc coi Ia 1y w6ng @& phit trién cdc cdng nudc sau (cing GO Dau. vang
Phi My, ...) vd md rong cdc khu cong nghiép bao gém nhiéu nganh, nhu: cong nghiép ning ludng,
hod chat, luyén kim, vt liéu xdy dung, ....

Pay la song c6 ngudn thugng luu khong ddng k& va bi 4nh hudng clia ch& dd bén nhat triéu
Viing Tau, sy trao d8i nudc gitta khu vuc tinh todn vdi bén ngoai chi thong qua clra Cdi Mép. Khi triéu
1én. cic chat bin bi ddy ngudc dong va khi tridu xudng chat ban bi kéo xudi dong tao nén mot ving
trén va dudi cira x4 bi nhiém ban, gdy kho khin cho viéc tu lam sach nudc trong song. Trong mdt ngay
dém BOD dao dong rdt manh theo triéu, kéo nudc thai ra phia bién khi tridu xudng va ddy ngudc vé
phia thugng ngudn khi triéu 1én [2].

Nhu viy, n€u khdng c6 sy quén ly chit ché cic ngudn thai, trong tuong lai nude song Thi Vai sé
khong con kha ning tu 1am sach.

Hinh 1 gi6i thiéu vi tri dia 1y song Thi Vai ciing nhitng mét cit tinh todn.

2. 0 SO LY THUYET CUA TINH TOAN.

Dong chdy va lan truyén chat dugc tinh todn dya vao 16i gidi s0 clia cdc phudng trinh cd bdn
nhu sau:

Phuong trinh thity luc:
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Phutong trinh vdn tdi chat:
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Trong dé:
x — toa do doc dong chdy (m).
t — th&i gian (8).
Q - luu lugng (m’/s).
B - bé rong mit thodng kénh (m).
h - d6 sdu ctia kénh (m).
A - dién tich u6t (m®).
U - vén toc dong chdy (m/s).
z - cao dd muc nudc (m).
q - Iuu lugng bén nhdp vao trén mot don vi chiéu dai kénh (m?/s).
Ug- thanh phan véin t6c doc truc ciia luu lugng nhép vao q (m%/s).

K- modun luu lugng, K = CA\/_ = lAR% J1.
n

B —ndng do BOD.
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D - néng dé DO.

B, - ndng do BOD trong dong gia nhap véi luu lugng q.

D, - ndng do DO trong dong gia nhap véi Iuu lugng q.

D; - @ bao hoa oxy trong nudc.

K, - hing s6 bié€n ddi BOD.

K; - hing s6 thim oxy vao nuéc.

Ks - hiing s bi€n d8i BOD do ling dong.

E —h¢ 50 khuéch tdn doc (m%s).

f(A,N;,N2) — ham s6 phy thudc ndng do sinh khéi tao A, ndng d6 nitd amonia N, vi nitd nitrit
Na. Trong khod luén ndy, bd qua dnh hudng ciia ham f(A,N;,N,).

Céc phuong trinh trén dugdc gidi bing phudng phép s6, sd d6 Preissmann (thuy luc) va Crank

Nicolson (lan truyén). V& trinh ty gidi, cdc sd db sai phén va di€u kién bién dugc trinh bay ky trong
phan 1 clia bai bdo. G day xin n6i vé phan 4p dung tinh todn.

3. SODPO HOA MANG SONG THI VAI VA CAC SO LIEU BIEN

3.1 S¢ddé mang sdng Hinh 4 - S0 d6 hod mang séng Thi Vai
21
Mang soéng dugc chia 1am 5
nhinh, véi 44 mit cdt, dudc mé ta D2 510
thanh cdc doan sbng, cdc 6 chia va 5 :
sau d6 dugc chia thinh cdc mit cit Ll g
tinh, nhu hinh 2. 5 o= g i
i > T3
3.2 PDieu ki2n ban diu va didu kign = )
D3 = ]IA_
bién. P O T ! 2
= 1 w SR S S B | i
- ~ - . m
Bai todn thuy luc dugc tinh két 4 | S6ngGo Gia 3
hgp véi bai todn lan truyén chit trén
A . 2 . . . R . A 2
n'.nz;mg :v.on% Th;)fal v@i cdc diéu kién Ghi chit-
bién va théng s8 nhu sau: 1 - Mit cit
D1
e  Bai todn thiiy luc 6
el a 1 P Nl-lé"h 7, rad ra
O thdi di€m ban ddu cho muc Cira Cdi Mép
nuée 1a tinh va lvu lugng biing 0 trén @ - Hop luu

toan bé mang kénh.
Cdc di€u kién bién vé thiy luc,

[1]:

® - Mitcit ki€ém tra

Bién ¢ nhdnh 1, mit cdt 21 dugc cho dudi dang luu lugng.
Bién & nhdnh 4 va 5, mit cit 5 dugc cho dudi dang muc nudc z

Bién d§ dao dong myc nudce tai cita C4i Mép dudc tinh téng hop tir 4 séng chinh ciia bién Viing
Tau.

* Baitodn lan truyén
G thdi diém ban diu, ndng do ciia cdc y&u t& tinh (BOD,DO) béng 0, trén toan mang song.

biéu kién bién ciia cdc chat duge cho nhu sau (s6 liéu dugc do & thesi di€m mia mua 8/2000),
(3]:

Nhénh 1, mjt cdt 21, nong d6 BOD 1a 20 mg/lit, néng d6 DO 1a 1,2 mg/l.
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Tai cita séng Cdi Mép, ndng d6 BOD la 5 mg/lit, ndng d6 DO 1a 8 mg/l.
Nhanh 4 va 5, mit cit 5, ndng d6 BOD la 8,5 mg/lit, ndng d6 DO 1a 5 mg/l.

Trong cé bai todn thiy lyc va lan truyén chit diéu kién ban ddu dudc chon 1a diéu kién trong
trang thdi nudc tinh. B&i vi dnh hudng cla diéu kién ban ddu sé gidm dan khi thdi gian tinh ting 1&n.

3.3 Cac thong s tinh toan khac

e D61 v3i bai todn thuy luc:
Trong s6 khong gian 6=0,667.
Khdng cé dong nhap luu.

e D&i v6i bai todn lan truyén, [4]:
Hé s6 khuéch tan :E=40m?s, (d6i v6i kénh, song: E= 10 ~100 m*/s)
Hiing s& bi&n d6i oxy: K;=1 (1/ngay).
Hing s6 thim oxy: Ko=1 (1/ngay).
Hing s6 bién ddi BOD do ling dong: K;=0.01 (1/ngay).
f(A,N|,N»)=0

o Thi gian tinh cho cé bai todn 1a 10 ngay, véi At=10s
M6 hinh tinh cho két qud la cdc yéu to thuy luc va lan truyén tai titng mdt cdt trén toan

mang song, dugc trinh bay dudi dang biéu db.
4. KET QUA TINH

Trén hinh 3, 4 va 5 12 dién bi€n myc nudc, DO va BOD tai céc vi tri D1, D2, D3 nhu da ghi chi
trén sd d6 mang (hinh 1).

Hinh 3 - Dién bi€n myc nudc
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Hinh 5 Dién bi€n BOD
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Cdc két qud tinh todn tir mé hinh dugc so sdnh véi s6 li€u do dac thyc té [3]trong hinh 6.
- —

- ~_Hinh6- Dién blén BOD va DO tré n nhinh séng Thi Vai

L 3
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Tir hinh 6, ta thdy dién ti€n ti 1& nghich giita BOD va DO trong dong chdy. Tai thugng Iuu s6éng
Thi Vdi (mit cat 21) nuéc sdng bi 6 nhiém ning, bi€u hién 1a BOD cao vi DO thdp, va trong viing
5km tinh trang chét lugng nude ciing tuong tu. Tao ra viing nudc bi 6 nhi€ém ning, it bi 4nh hudng clia
thily triéu. Nhung khi di ddn vé ha luu, tai hop luu song Thi Vai va Go Gia (mit cdt 1) BOD gidm con
4mg/l va DO ting 1én khodng 6.7mg/l.

Hinh v& ciing cho thdy két qud tinh BOD mé phéng t6t dién bi€n ctia BOD doc theo song Thi
Vii tf hgp luu (gitta sdong Go Gia va Thi Vai) 1én ngudn . Céc két qué tinh v& md phéng DO doc theo
sdng so vdi thuc nghiém c6 sai 1éch nhiéu hon, nhung cling gidm dan tit hgp Iuu 1én thugng ngudn ctia
song nhu sd liéu do dac.

5. KETLUAN

Nong d6 chit tai cdc diém khao sit trén mang song tinh duge dao dong quanh sé liéu do dac.
Céc két qud tinh todzn BOD, DO md phdng dudc chat lugng nude trén mang séng. Mic di song Thi
Vii chua ¢6 ddu hiéu 6 nhi@m trAim trong (trit mét s8 diém & thugng Iuu séng), nhung néu ndng dod
chdt 6 nhiém tir thuong luu (hodc tir dong gia nhép) ting 1én, mdi trudng nudc sdéng Thi Vai sé khong
ddm bdo chifc nang sinh thdi. K&t qua cfia nghién cttu nay nhiim tao thém cd s& g6p phian quin 1y moi
trudng sinh thdi néi chung, va trong cdc quy hoach cong nghiép, d6 thi hod trong khu vuc séng Thi Vai.

Trang 90



TAP CHi PHAT TRIEN KH&CN, TAP 8, S0 6/2005

Tinh todn trén 12 budc diu ki€ém nghiém mé hinh v6i ngudn do dac thyc t&€ da suu tam duge (3],
cdc téc gid sé tiép tuc ki€ém nghiém mo hinh bang nhiing s& lidu thyc t& clia ving khdc day di han,
véi tinh todn ddy dud cdc thanh phin cdc chit & nhiém (COD, BODs, NH;..) hiu hiéu chinh md hinh tot
hon. Céc k&t qué s& xin dugc ding trong bii bdo ti€p.

Loi Cdm on: Cdc tdc gid xin chan thanh cdm on Phong K§ thudt va Phdn tich Méi truong, sd Tai
nguvén va Méi tricong tinh Péng Nai da giiip dd trong phdn sé'liéu.

MATHEMATICAL MODEL OF SPREADING POLLUTANTS IN RIVER
NETWORK.
PART 2: APPLICATION FOR SIMULATION OF DISPERSION IN THI VAI
RIVER NETWORK

Nguyen Thi Bay, Quach Thi Ngoc Tho
@ University of Technology — PHQG-HCM, @ University of Natural Sciences — VNU-HCM

ABSTRACT: In this part, the authors present some computed results of hydraulic
characteristics and spreading pollutants in Thi Vai river network. The method of study is 1o use
the solution of Saint-Venant and dispersion equations (the theorical basic is presented in part
1). The results of computations are compared with the measured data. The results show that there
is a suitability to the recent pollution of river system Thi Vai.
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