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TOM TAT

H¢ théng tiéu nwéc thii va nwéc muwa cia do thi khéng nhitng phirc
tap vé mdt tinh todn ma cd vé mdt méi trwong. Khi khéng mwa nwéc
thii hodc qua hé thong céng ranh dé ra kénh rach réi tiéu ra séng lon,
hodc c6 hé thong cong thu gom (nhw & dw dn Nhiéu Léc - Thi Nghé
TP.HCM) thi khi chwa co bi¢n phap xwr ly nudc tdp trung ciing dwoc
bom truc tiép ra soéng Ién dé pha loing. Khi c6 mira, hé thong cong
thu gom vira nhdn nwoc that, nu’o'c muwa trén lwu vuce, viea nhdn nwoc
tir cdc bé mdt 6 nhlem roi cudi cung cing do ra song. Viéc tinh todn
cdc thanh phan nguén nwéc, dic bi¢t la nguon nwéc xiu dwoc tiéu
thodt va dong lai trong lwu viee sau moi con triéu va mirc dj pha loing
trong song bao quanh c6 y nghia trong quy hoach, thiét ké va diéu
hanh h¢ théng tiéu nwdéc nham giam thiéu 6 nhiém méi trwong. Bai
viét ddt co s6 cho viéc tinh todn nay.

ABSTRACT

Waste and storm water release systems for under tidal influenced cities
is very complicated not only for hydraulic computation but also for
analysing environment aspects. When rain is absent, waste water are
collected by pipe systems then either are released in canals and finally
in rivers, or if there is a centralized compilled conduct (in first stage
without water treatment) are pumped directly in rivers. In rainy time
pipe system collects waste water together with storm waters and also
waters from polluted surfaces and then all together are released in
rivers. Computation of water source components that ones are
rainaged and another are remained in basin after a tidal circle and
also deluted level of bad water in rivers is very impotant for planning,
designing and managing drainage system goal to mitigate pollution.
This paper presents basic for mentioned computation.
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I. MO DAU

Cac hé thdng tiéu nude & cac thanh phé nudc ta, dac biét la ¢ cac thanh
phé 16n nhu Ha Néi, TP. H6 Chi Minh bao gom hé dudng cong thu gom nude
thai va nudc mua, hé kénh rach van chuyén tlep theo dé dan ra cac diém tiéu,
thuong 1a ra song 16n. Hién nay méi cé 1, 2 tiéu luu vuc dugc xay dung hé thong
thu gom nudc thai dé budc dau dua truc tiép ra song dé pha lodng (nhu hé théng
Nhiéu Loc — Thi Ngheé TP.HCM) va chi ¢ giai doan sau (sau 2020) moi du kién
x@y dung cong trinh xtr Iy nude thai duoc thu gom rodi sau d6 méi do ra song 1on.
Trong cac tiéu luu vuc c6 hé thong thu gom nude thai thi cic cong nhanh vua
1am nhiém vu thu gom nudc thai (sudt ca ndm) vua thu gom nudc mua nén vé
mua mua nudc thai bi pha lodng chi mot phan duoc dua vé cong thu gom chinh
va ra tram bom, phan con lai duoc thai ra kénh rach tiéu va dé truc tiép ra song.
Mua mua trong hé thong cong tiéu khong chi c6 nude thai (sinh hoat, san xuat)
ma con tir cac ngudn 6 nhiém bé mit (hd rac, 14 cay muc rira, cac 6 6 nhiém tu
dong...) nén van dé chat lugng nudc trong hé théng rat phirc tap. Ngoai ra ¢ ving
tridu néu khong co cong ngan triéu thi trong 1 chu ky khi nudc chay xudi, khi
chay nguoc lam khéi nude 6 nhiém chuyen dong nguoc vé phia thuong luu, viée
tiéu thoat nudc va pha lodng nudc xau sé kéo dai, sau mot chu ky triéu luong
nude 6 nhidm con ton dong lai trong luu vuc khong nhé. Con mot hién tugng kha
pho bién 12 hé thong kénh rach 1au ngay bi boi lap (phu sa, réc) khi triéu rat phoi
bun day rat nang mui. Thuc té 1a cac kénh rach tiéu nudc TP.HCM hién tai dang
bi 6 nhi®m tram trong.

Do d6 ngoai viéc tinh todn ti€éu nudc cho cac tiéu luu vuc va toan do thi
can phai tinh toan chat lugng nudc. Hién nay c6 thé dung so dd tinh SWMM
(Pan Mach va M¥) hodc méi hon 1a phin mém MIKE mouse dé vira tinh tiéu
nude (md duyn HD — thuy dong luc hoc) va mé duyn chat luong nude (trude hét
1a m6 duyn AD — tinh truyén chét, sau 1a cac mo duyn ECO). Tuy nhién nay sinh
cac van dé sau day:

— V& mat thuy luc:

~ Dé 50 dd tinh bén vimg (6n dinh) budc thdi gian tinh At bj han ché boi
diéu kién [7]
AX

Jed

Trong d6:  Ax — Khoang céch giita cac mit cat
D — Duong kinh 6ng cong

Cho 6ng cong: At <inf

Cho nut hop luu tai cac hé ga:
aSAZ

ZQ
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Trong d6: a=~0,1 — HE )
S — Dién tich mat hd ga
AZpax — Bién d6i muc nudce 10n nhét tai nat hop luu trong thoi doan At
>0 - Tong luu lugng di vao nit hop luu

Theo [7] két hop cd 2 diéu kién (1) va (2) thi budc thoi gian tinh toan chi
10 - 20s, cao nhat 1a 30s.

Trong khi do tinh cho rach tiéu (h~2-4m) hodc cho séng lon (h~6-10m)
thuong 14y khoang cach giira cac mit cit twong tng 1a 2-3km cho rach va
6-10km cho song 16n, budc At gidi han la:

~ 1nf 3
f— oh oh 3)
Thi Atg, ~450 s cho kénh rach va 700 - 800 s cho song lon. Nhu véy trong
kénh rach (tinh v&i myuc nuéc can h~0,5m va khoang cach cic mit cat rach nho

con vai trim m) budc tinh 1ay khoang 60 - 180s va trén kénh tiéu 16n va song lay
At ~ 480 - 600s

Khong thé ép véi kénh song tinh v6i budc tinh nhu trong cac cong tidu
nho vi dé so do tinh bén virng (6n dinh) budc At bi gidi han dudi [1]

At > sup% (4)
2g.( —=1J j
Ax 3

Véi do déc thuy luc J~10™ néu h va Ax trong kénh va trong song nhu &
trén, luu toc cyc dai trong kénh ¢& 2m/s trong song khi tridu rat khoang 3m/s ta
c6 gioi han dudi ¢& 100 - 140s cao hon nhiéu 14an so véi bude thoi gian tinh trong
hé thong cong ngadm. Nhu viy thong thuong khong thé tinh h¢ thong cdng ngam
va kénh song tiéu cung budc thoi gian (néu khong cai tién cach tinh: tinh trong
hé thong cong ngdm m lan véi budc At, sau d6 mai tinh cho kénh séng véi budce
thoi gian At, = m.At, ) hodc phai giam khoang cach giita cac mit cit trong kénh
v6i Ax dudi 100m 1a didu rat khién cudng.

Mot van dé khac 1a tinh toan chét lugng nude trong hé théng cong — kénh —
song triéu. cac phan mém thong dung nhur SWMM hay MIKE mouse c6 cac md
duyn AD, ECO tinh chit luong nudc véi rat nhiéu chi tiéu, tuy nhién mic do chinh
xac phu thudc vao cac thong s chét lugng nuoc tai cac cura thu gom va trén kénh
rach ma voi hé thong phirc tap va phan cac tiéu luu vue qua nho khong dé co du
thong s6 d6 mot cach rong khip. Mit khac viée tinh toan dugc ‘hoa chung cac ngudn
6 nhiém khong danh gia duoc vai tro va tic dong cua timg ngudn dé c6 bién phap xir
1y hiru higu. Bé 1am dugc diéu niy can tinh toan ti 1¢ cdc thianh phan ngudn nudc.
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Ngudn nude duoe xem 1a khdi nudc (trong khong gian va trong thoi gian)
c6 cung mot dac tinh (tw nhién hodc dugc danh dau) va hoa tron voi cac ngudn
khac tao thanh dong chay chung. Chang han nguon riéng biét cua timg tiéu luu
vue (co thé £20p dong chay tu vai tiéu luu vuc c6 dic tinh gan nhau vao mot
ngudn), ngudn 6 nhlem tir cira x4 ctia khu dan cu hay xi nghiép san xuat, ngudn
nudc song, cac ngudn tir bién v.v...

Ti 18 thanh phan ngudn nudc thir i ki hiéu 13 p; bang ti 16 cua thé tich dw;
trong tong thé tich mau nuéc Aw va khi xem cac ngudn x4o tron déu trén mat cat
cling 1a ti I¢ Iuu lugng Q; trén Iuu luwgng Q toan dong.

dw;, _Q,

Pi:d—wl=6 )

Bay gid phuong trinh vi phan cho p; ctia bai toan mot chiéu cé dang [2]:

op, op, 1 0 ( j
et SR o N — 6
o ee Aex b, —p)=0 (©)

Trong do: )

A — Dién tich mat cat udt

V — Luu tdc trung binh mit cat

D — Heé s khuéch tan rdi

q — Luu luong bd sung ngang vdi ti 16 ngudn nude Piq

Phuong trinh (6) duoc giai bang mé duyn AD (biét cac sir dung linh hoat)
hodc 1ap trinh riéng [5]

Khi ¢6 ti 1& cac ngudn nude p; co thé danh gia duoc cu thé tic dung cua
tung ngudn dén chat lugng nude. Cho chat thu dong voi nong do tung ngudn C;
(chang han @ man & cac ctra song) thi nong do C cua chat do cho toan dong la:

C= zilpi i (7

Vi chit bién doi (BOD, DO, Coliform...) ¢6 thé xéc dinh thoi gian luu
ctru T; cua ngudn (goi la tu6i ngudn [4] va hé s trict giam d; thi néng d6 C tinh
gan dung bang

C= Z:ilpicioﬁidi " (8)
Trong do:
Cio— Nong do chit ngudn i nguyén thuy (tir bién c6 ngudn d6 vao)

Tlep theo chiing t6i xin gi6i thiéu mot sb so do tinh thuy lyc va thanh
phan ngudn nudc.
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II. SO PO TINH TIEU NUOC KOD — TN

So d6 nay di duoc so bo hinh thanh trong [3] voi tén goi KOD — U (U —
Urban — do6 thi) va bay gio dugc hoan chinh lai.

Hé phuong trinh thiy luc hoc (Saint — Venant) viét du6i dang:

dz
Si'_ZZQik
dt <
)
1l ov |vov| oz
—— = +—+kV|V|=O
g dt |g ox| ox

So @6 KOD 1a so d6 hién 4 ap dung rong réi cho h¢ thong kénh séng hd va 6
chtra (rudng) voi do phue tap bat ky, v6i hé théng cong ngdm va kénh rach tiéu
duoc bién ddi nhu sau:

Trong cong ngam ¢6 luc chdy co6 mat thoang (khong day cong) va co luc
chay co ap (day ong cong), gitta cac doan cong ngam thuong co cac hé ga voi
duong kinh 2 - 3 1an hodc hon so v6i dudng kinh 6ng cdng (xem hinh 1). Dé ap
dung so 6 KOD ta lay hd ga 1am tdm 6 chira v6i dién tich S, — dién tich mat hd
ga. Cac mit cit tinh luu lugng dugc 1y tai diém gitta ctia cac doan cong nbi giita
2 hd ga (hinh 1)

Hé ga Tam & chira

M3t cat o
Mt cAt

Hinh 1: So do tinh doan cong ngam

Nhu véy dién tich mat chira nu6e khi cong chay khong day bao gom ca
dién tich mit cat hd ga S, va mat thoang trén dong chay ong cong. Khi cong chay
day (c6 ap) mat chira con lai Sy- Ta danh s6 mat cit tinh luu lugng (gitra cac

doan Ong cong) v6i chi s6 1, 2,...5,JtL .. N, con diém tinh dau nudc (muc
nude tai hd ga) giira cac mit cat j VaJ+1 13 j+1/2 — Ta c6 theo so d6 JOD [1]
At
Z'j+1/2:Zj+1/2+—ZQj (10)
Sj+1/2
O aky
Vj = V- +—
—+ 2k 4V ‘
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Trong do :
ZV | _Z'

b6 dbe thuy luc : r=——2
Ax |

e

A, -Khoang cach x | -x .

il 1
AT

jt

Z' - Muc nude (dau nudc) tai cac hd ga vao thoi diém tinh toan t +At
2
1 4 .
ki =——=n’R, > :HE¢s0 can tai t +At
IR,

n: HE s6 nham.

R’: Ban kinh thity luc mit cit uét ing v6i muc nude Z, vao thoi diém
tinh t+ A,.
Trong céac cong thuc trén, dau phéy o cac dac trung (Z°, v’ , J’...) duogc
tinh vao thoi diém t +At .

Nhu vay nhu trong KOD budc dau tinh muc nuée (dau nude) 2 | tai cac
J+—
2

ho ga sau d6 muc dau nudc tai cac mat cat z, dugc ndi suy tuyén tinh tir myc
nuoc (dau nudc) tai cac hd ga va trong truong hop chay khong day ong can cu
vao Z; dé tim dién tich mat cat 4; va ban kinh thuy lyc R.

Budc tiép theo la tinh v, va tir d6:
Q,=A.v, (11)

Trong kénh rach, song tinh nhu trén chi khac la dién tich mat chira nudce
S | luén phy thudc vao myc nuéc Z | va do do chuong trinh tinh thay lyc
A f+5
trong hé thong céng ngdm va trong kénh rach 14 mot..
Piéu kién bén vimg (6n dinh) cia so do hién KOD-TN nhu véi KOD
trong truong hop tong quat 1a 1.

k 2022
A <ar, —inf@acy [SA BV 0 )
g 24 gd 44
Vi bac (order) cac sd hang trong (12) ndi chung (ca cong ngdm va kénh song)
2
k.S
o) ﬁ << SAx (13)
2A gA
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Vi thé diéu kién bén virng (6n dinh) co thé viét :
At <At ~inf SAx (14a)
g4

Va véi kénh ho (S = B Ax ; B - Chiéu rong mit cit)

At =inf 2 (14b)

gh — @

Gan v6i diéu kién Courant — Levy - Friedricht cho duong 6ng dién tich
mat cat udt 1én nhat 1a A4 - mat cat ngang cong, dién tich mat chira nhé nhat 1a Sy,
- dién tich mat ho ga nén:

A ;inf[ Jii J%J (14¢)

Vi du dudng kinh hd ga gap 4 1an dudng kinh dng va Ax >200m thi véi cong:
At =18s.

g/1cong

Truong hop trén mot doan cdng ddng nhit c6 nhiéu hd ga va khoang cach
gitra chung nho c¢6 thé lay doan tinh todn Ax du dai va chira m ho ga, bay gio:

S, | Ax
A, =inf| Y2 2 (14d)
gh.cong ( ;Ad g]

Gidi han duéi ciia bude thoi gian cho kénh hd cho trong bét déng thirc (4)
- V&i dong chay c6 ap kém theo cac hd ga thi :

1

Atghwng ESLlpA—5
2g| S =
g(Sh 3]j

(15a)

Hoac véi cac doan dong chay chiéu dai Ax, va co m ho ga thi :
i

o

j=1

At =sup

(15b)

ghd (cong)

So d6 KOD - TN ciing gidng nhu cac so d6 KOD khéc [1] d& dang tinh
1ap m 1an cho cdng ngam rdi méi tinh hoa véi kénh rach tiéu va ca hai budc nay
1ap lai n 1an truéc khi tinh hoa v6i hé séng 16n dong vai tro bé tiéu.

Vi du cho hé thdng tiéu cia TPHCM ta c6 thé dua ra cac bude thoi gian
tinh nhu sau:
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Ategng = 20's
Aty =120's (m=06)
- At =480s (n=4)

Phan tinh mua luu vuc thu gom vé vé cira nhan nude c6 thé bang KOD-
TANK nhu trinh bay trong [3].

I11. SO PO TINH THANH PHAN NGUON NUOC p; TRONG HE THONG
TIEU

So dd tinh thanh phan ngudn nudc co thé ung dung mod duyn AD trong
cac chuong MIKE (SWMM hay MIKE MOUSE) va ¢ day chung t61 phat trién
ho KOD - So d6 tinh da duoc phat trién trong cac cong trinh [2] va so do nay da
duoc cai tién dé tién cho cac diém hop luu [6] ma van gitr nguyén tic so do
ngugc dong (upwind) cho phuong trinh dang truyén chat (6) - Tom tat cach tinh
nhu sau: thanh phan ngudn nudc duoc tinh tai cic mat cat j (mat cit tinh luu
luong) va véi doan dong chay khong c6 diém hop luu nhu trong hinh 2.
p=— N —]

e M gy N P

[ £ i+l

Hinh 2: So do tinh thanh phan nguén nuéc

Trong hinh 2: Pudng cong di véi N va P 1a cac duong dac trung: % =v
vataco:
1
ox; = E(vj +v,)At
s 1 $)
5xj+1 = 5 (V_;+1 TVin )AL
At

Ax, = Ax, —7[( 41 +vj+1) (v +v, )]

Tai thoi diém t ta dd c6 p,,, ; p,,,., va tt md hinh thuy lyc da tinh duoc

ViL v Vil v, So d6 trong hinh 2 ing vdi dong chay theo hudng truc x va dé
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tinh p;, ., ta lay cac dac trung phia trén (tai M, N) nguoc chiéu chay (upwind)
khi tinh p;, ., taddcé p;,,- tinh tir trude hodc dicu kién bién (gidng nhu khi tinh
P+, taddtinh xong p;, .,)

Theo cac dudng dic trung (truong hop chit bao tén 1 thanh phan nguén

nudc) ta co:

Piw = p(i)_,‘; Py = Peiyin ’
Giai phuong trinh (6) bang ham spline bac 2 [5] c6 két hop gidi ca qua

trinh tai va qua trinh khuéch / phan tan:

. Ax
Py = Si-Paon TSy PP = 2k(Pgyy = p(i)],)E‘.l (16)
j
Trong do6 céc ham spline:

s; =m+km(l—m)

Sm=1=s;
ox;

m=—
Ax

j
AL A qa 4 R Y
Ax,=D;— chi€u dai khuéch tan bi€u kien.

AXJ-

H¢ s0 k duoc xac dinh nhu sau :

(p(i)N_p(i)_/)Ax (p(,),g p(l)N)5x 5x

Pit Y=
Ax+§j+l ij
X = Piyw _p;'+1
Y |
—néu| Y | X
e Xneul <l X| (17)

sign(X —=Y)khi|Y |>| X |

Hé sb D duoc xac dinh theo thuc nghiém vi du theo cong thirc Fischer [2]:

D=625g|v|nR* (18)
Piéu kién bén viing ctia so d6 nay 1a :
Ax —Ax
< =inf ———4
At, < At,gh=inf ™ (19)

Va nhu vay budc thoi gian tinh At, cho thanh phan ngudn nudce kha 16n so

v6i bude thoi gian tinh thay luc. Vi du cho cdng ngam 13 ¢& 503 (Ax ~100m);
cho kénh rach tiéu khoang 1.000 — 1.500s (Ax ~2-3km)) va cho song khoang
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2.000-3.600s (Ax=6-10km) nhu vy ta van phai tinh 1ap cho h¢ thong cong
trude khi hc‘)a vao tinh véi kénh rach ti€u 161 1ap 1 s6 lan nira trude khi tinh cho
toan hé thong ké ca mang ludi song.

Trong thi du & phan trén ldy budc thoi gian cho tinh thiy hoc ta co thé
chon At, nhu bang sau:

Bang 1: Cac budc thoi gian tinh toan gia dinh

M6 hinh Hé thong con Kénh rach tiéu Song bé tiéu

tinh At At So6 lan Lip At So6 lan Lip
Thuy luc 20 120 6 480 4
Théanh phan 40 1.200 30 3.600 3
ngudn nudc

O trén méi ndi vé nguyén tic tinh toan lip, cach lam cu thé s& dugc trinh
bay trong 1 bao cédo sau.
Tai diém nut thich hop luu cac nhanh (trong cdng ngam nut hop luu trung

v6i hd ga) ta xem cac nguén nudc xao tron hoan toan (hinh 3) va bay gid ti 16
thanh phan ngudn nudc & cac mit cit ra 1a nhu nhau:

Hinh 3: Nut hop luu

Ta co:
P() o nhiinh - ZQvaoluivao
i) m/cnhanhra ~ 7 &
ZQvan

Két qua tinh toan thanh phan ngudn nudc trong hé thdng tiéu cho ta nhidu
thong tin gia tri, chang han:
i. Ty lé cua timg thanh phan ngudn nuéc & mot vi tri chon va thdi diém nhat
dinh.
ii. Tong luong ctia ngudn nudc can quan tdm tiéu qua mit cat nao do trong
quang thoi gian da chon (sau thoi gian tinh ti€éu mua -3h; sau thoi gian tiéu
hét nwdc mua trén mat luu vuc v.v...)
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iii.  Thé tich ctia ngudn nudc can quan tdm (nudc 6 nhiém, nudc mua...) con
dong lai trong hé thong tiéu sau thoi gian tiéu thoat hodc sau mét chu trinh
tridu.

1v. Neu xac dinh duoc thoi gian ngudn nudce ton dong trong hé thong (tudi
nguon nuoe) Va quy luat tang giam cua cac yeu t6 m01 truong (BOD
DO...) cing ndng do tir ngudn ciia chiing ¢ thé tim ra ndng do cac chat
hién c6 trong hé théng.

Va mot sé ing dung khac (vai tro tac dong cua timg ngudn, hiéu qua cia
bién phap quan 1y va cong trinh v.v...)

IV. THAO LUAN

. O trén da trinh bay day du nguyén tac xay dung so d6 KOD-TN tinh tiéu
nude do thi va cac thanh phan nguon nuée trong hé thong. Xét didu kién
bén viing ciia so do tinh va cach t6 chirc tinh cho mang ludi tiéu bao gdm
hé théng tiéu cac tiéu luu vuc, cac kénh rach tiéu va song 16n hoac bién
dong vai tro bé tiéu.

2. Dé phat trién nghién ctru dén chi tiét thyc hién so d tinh trén can ¢ thém
bai bdo vé cac chi dan chon va danh diu nguén nudce, xac dinh diéu kién
bién, phan chia ngudn nude cd cung 1 gbe dé tién tinh ndng d6 chit, cac
xu ly can thiét cho viéc lap trinh v.v...

3. Trong luc viéc tinh toan cac yéu tb moi truong ciia cac so do tinh hién cé
(chang han ho MIKE) con gip nhiéu khé khan trong viéc xac dinh cac yéu
t6 dau vao (néng do chit cac cua xa va cura thu gom nudc, trang thai ban
dau phan b chat, nhiét do, téc do gié v.v...) thi viéc xac dinh thanh phan
ngudn nude rd rang hon, phan chia dugc tic dong cua timg ngudn chir
khong gop chung.

4. Khi can phan tich cac phuong an thiét 1ap hé thdng tiéu nudc d6 thi hay
danh gid hi¢u qua céc bi¢n phap quan ly khong chi Vé thuy dong luc hoc
(myc nudc ngdp max va thoi gian ngdp, luu lugng va tong hop tiéu) ma ca
vé mit moi trudng theo ty 1& cac ngudn nude khac nhau trong hé thong.

V.KET LUAN

So d6 KOD-TN duogc xdy dung nham bao quat duoc hé thong tiéu nudc
d6 thi tir mang luéi cdng ngam tiéu nudc cac tiéu luu vuc dén cac song 16n - bé
tiéu. Phan thuy lie da dugc trinh bay hoan chinh, phan tinh toan moi truong (cac
thanh phan ngudn nudc) dugc gidi thiéu voi co so tinh toan. Cac so d6 xay dung
chat ché va c6 co so tin rang chung s& dugc ap dung tbt cho tiéu nude cac do thi
vung anh huéng tridu noi riéng va cac d6 thi néi chung.
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