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Tém tit: Mang lwedi cdp nude & thanh phé Ho Chi Minh (TPHCM) dwoc xdy dung da ldau, ¢6
mang lwGi cap nwée I6n, kéo dai, gdp khé khan trong viéc cung cdp nude va dam bao dp lyc trén
mang luoi. Ap lue dau va cudi mang ludi chénh léch lon. Hé théng cép nuwoc cua TPHCM hién tai
cung cdp nude cho ngwoi dan véi mire dich vu cdp nwée thdp va thuong xuyén bi gian doan, khdch
hang thieong phdi lam nhiéu cach nhw xdy bé chira ngam, ldp mdy bom tir éng phdn phéi hodc lam
bé trit nueée trong nha dé dam bao leu leong va dp luc, tinh trang nay dan t6i sy lang phi dang ké
vé kinh té xa hoi. Ngodi ra, véi dp liec nude thap trén mang ludi con gay tac dong khong tot t6i chat
leong nude ciing nhw cong tac chita chdy. Nghién ciru nay trinh bay cdc gidi phdp, mé hinh cdp
nuéc phan phéi niede déu, nham on dinh vé luu lwong nude va dp luc nuwée nham huéng dén

muc tiéu cdi thién dich vu cap nwée cia TPHCM theo huwéng bén viing.
Tiur khéa: phan phéi nude déu, dich vu cép nudc, waterGems, thanh phé Ho Chi Minh

1. TONG QUAN

Hé thdéng cdp nudc thanh phd H6 Chi Minh
tién than 1a hé théng cap nudc Sai Gon duoc
xay dung tir thoi Phap thudc nhiing nam 1880.
Trai qua nhiéu giai doan phat trién, dén nay da
trg thanh mot trong nhimg hé thong cép nudc
c6 quy mo 16n nhat Viét Nam c¢6 nhiém vu khai
thac, san xudt va cung cip nudc sach cho hon
10 triéu dan (tinh ca dan s6 vang lai) cta toan
bo khu vyc thanh phé H6 Chi Minh véi tong
cong suat nudc sach khoang trén 1.800.000
m3/nge‘1y dém vao nam 2015 (SAWACO,
2015), quy hoach dén nim 2025 mang ludi cip
nudc phai cung cap cho TPHCM 3.500.000
m’/ngay dém (VIWASE, 2012). Céu tric hé
théng cap nudc thanh phd HO Chi Minh duoc
céu thanh tir 3 thanh phan co ban gém: ngudn
nude, cac hé théng xir 1y nudc va hé thong
mang ludi truyén tai phan phdi nude. Vé ngudn
nuéc thd cap cho sinh hoat cia TPHCM chu
yéu duogc iy tir ngudn nude song Pong Nai va
song Sai Gon. Cu thé, tinh dén cubi ndm 2015

1 Trieong Dai hoc Thuy loi - Co so 2
? Téng céng ty cap mede Sai Gon (SAWACO)

hé théng cap nude lay tir song Pong Nai co
cong suat 1én tdi 1.450.000 m3/ng21y dém bao
gdm: nha may nuéc Thi Duc cong suét
750.000 m’/ngd; nha may nuéc Thu Duc II
(BOO) coéng sudt 300.000 m’/ngd; nha may
nuée Thu Puc 11T cong suat 300.000 m3/ngd;
nha may nudc Binh An cong sudt 100.000
m’/ngd (Ly Thanh Tai, 2016). Ddi véi hé théng
cap nudc tir song Sai Gon duoc xdy dung va
hoan thanh nim 2006 véi cong suit ban dau
300.000 m’/ngay, dén nay hé théng di duogc
mé rong ning cong suit 1én 600.000 m’/ngay
bao gom: Nha may nudc Tan Hiép I cong
suat 300.000 m3/ngd; nha may nudc Tan
Hiép II cong sudt 300.000 m’/ngd (dy kién
dua vao van hanh cudi nam 2016). Mot sé it
khac dugc ldy tir nguon nudc ngam va tai cac
ho thiy loi nhu hd Dau Tiéng nhu: nha may
nuéc Kénh Doéng I cong sudt 200.000
m’/ngd; nha may nudc ngdm Tan Phu cong
suit 70.000 m*/ngd (Ly Thanh Tai, 2016) va
mot sd tram nho 1€ khac.
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Ho Phudc Hoa

Mang lwéi cp
nuéc TP, Ha Chi
Minh
(1.800.000

m'/ngey)

—

Hinh 1. So d6 hé thong cap miede hién hitu ciia
thanh phé Hé Chi Minh (Ly Thanh Tai, 2016)

Vé mang ludi cap nude: hién nay thanh phd
c6 khoang 6.000 km duong ong cip nudc voi
duong kinh D = 100 +24000mm (SAWACO,
2015); téng s6 déu ndi dong hd khach hang
khoang 1,2 tri€u khach hang, trai rong trén dia
ban 23 quén huyén (trr dia ban huyén Cu Chi).
Véi mot mang ludi cdp nude rong, da ngudn
cap, hé théng cdp nudc cii dugc phat trién
khong dong déu va hé théng cap nudc bang
bom ap lyc thi TPHCM dang d6i mit véi viée ti
1¢ that thoat nudc 1én, dich vu c?ip nudc chua
hiéu qua bao gdm viéc 4p luc phan phdi nudc
trén mang ludi chua dong déu do viéc cac nha
may xir Iy nam & xa thanh phd, sy chénh léch ap
luc ¢6 luc tir 0,1bar dén 3,0bar (Jaakko Poyry,
2005) tai cac khu vuc khac nhau trén mang ludi
cap nudc va khong dong déu giita gio cao diém
va thip diém ding nudc. Van téc nudc trong
dub‘ng dng khong dong déu, c6 nhimg tuyén éng
van tdc dong chay vuogt qua gia tri gidi han, co
nhimng tuyén 6ng van téc dong chay quéa thip,
thoi gian luu nudce trung binh cao nén c6 kha
ning anh huong dén chét lugng nudc trén mang
ludi. Do d6, trong bai viét nay tac gia trinh bay
cac két qua nghién ciru, dé xuat cac giai phap
phan phdi nudc déu nham huéng dén muc tiéu
cap nudc bén viing vé ap luc, luu lugng va chit
luong cho TPHCM trong tuong lai.

2. PHUONG PHAP NGHIEN CUU

2.1 Co sé ly thuyét xay dung hé thong cip
nwéc phan khu

Céac dbi tuong cép nudc co thé co dia hinh
phuc tap, dia hinh cta cac khu vuc dung nudc

¢ thé chénh 1éch nhau 16n hodc cac dbi tuong
dung nudc trong khu vuc ¢ thé cd yéu ciu ap
lyc tu do khac nhau. Trong cac truong hop nhu
vay néu thiét ké hé théng cap nudc tip trung s&
khong kinh té hodc khong dam bao didu kién k¥
thuat va ap luc trong duong ong sé cao, vuot
gi61 han cho phép (trong truong hop déc biét ap
lyc tu do trong mang ludi bén ngoai cua hé
thdng cdp nuéc sinh hoat khong qua 60m)
(TCXDVN 33:2006). Khi d6 ddi twong cip
nude thuong duoge phan thanh cac khu vuc dé
cap nudc.

Tuy thudc vao didu kién cu thé c6 thé sir
dung mot trong cac so dd nhu: so d6 phan khu
ndi tiép; so d6 phan khu song song (Nguyén
Van Tin, 2001).

Hinh 2. Ap liee yéu cau trong « cdc hé thong cap
nuéce: a-tdp trung; b-noi tiép; c-song song

Pé danh gia hiéu qua kinh té khi phan khu
cdp nudc ta co thé so sanh niang luwong bom
nuéc cua cic so d0 cdp nudc khic nhau
(Nguyén Vin Tin, 2001).

Khi st dung hé thong cap nudc tap trung,
cong suat dién cua may bom dugc xac dinh theo
cong thuc (LEé Thi Dung, 2003)

% *H
TP ew, dat K =—2
102*n, 102*n,
Khi str dung hé théng phan khu ndi tiép
O H_ 3
N, =K x ><—+ x—)=—K.Q.H
© 2 2 4 Q

Khi str dung hé thong phan khu song song
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Nhu vay khi phan khu cdp nudc thanh hai
khu vuc, ndng lugng bom s€ gidm 25% so voi
hé thong tap trung va khi phéan thanh n khu cap
nudc, nang lugng bom s€ dugc xac dinh theo
cong thuc:

n+1
2n

Tir 1y thuyét nay tac gia lua chon giai phap
phan khu cép nudc 1am co sé dé nghién ciru cac
giai phap phan phdi nuéc déu trong mang ludi
cap nudc cia TPHCM

2.2 Phwong phap nghién ciru

a. Thiét Igp mé hinh tinh todn

Dé nghién ciru ché d6 thity lyc trong mang
ludi cip nude, trong nghién ciru ndy tac gia sir
dung phan mém WaterGems ciia hing Bentley
lam cong cu md phong thuy lyc mang duong
dng phan phdi cip nudc cho TPHCM.

WaterGems tich hop véi cac nén tang phan
mém khac nhu ArcGIS, AutoCAD, cho phép tao
mo hinh thuy lyc tw dong, nhap cac thong ) mang
lu6i tu dong tir dit liéu hién c6, hd tro nhiéu ngudn
dir ligu, tr dir li€u dang bang nhu *.xlIs, *csv, *txt
cho dén co so dir liu thong tin dia 1y GIS
(Geodatabase), trich xuét cao trinh nut tir ban d6 do
cao s6 DEM (GIS); cong cu SCADAConnect cho
phép két ndi véi cac tin hiéu SCADA, ding dé lam
dix liéu cho can chinh m6 hinh, t6i uu hoéa hodc
quan 1y tai san, pht hop véi viéc quan 1y hé théng
cép nudc cia TPHCM hién tai va tuong lai.

Phan mém WaterGems md hinh hoéa céc
thanh phin cia hé théng cip nudc bang céac
phan tir va tinh toan thuy luc cho hé théng nay
bang cach giai hé phuong trinh ning lugng va
phuong trinh lién tuc nho thuat toan Gradient
v6i hai an s6 14 cot ap va luu luong dong chay.
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b. Cdc gid thiét tinh todn

Hé thdng ngudn nude hién hitu cia TPHCM
¢6 khoang cach tir dau ngudn dén cubi ngudn la
rat xa 1én dén gan 30km (Ly Thanh Tai, 2016) nén

khéng thé dam bao ap lyc nudc theo tiéu chi 1.0 -
2.5 bar theo tinh toén thiét ké va TCXDVN
33:2006. Vi vy, phai co cac gidi phap nghién cou
trén mang ludi cp nudc dé can déi ap luc mang
lu6i theo so do (hinh 3) dudi day

Vé ap luc: Ap lyc bom (Pump) tai nha may
nude duoc thiét 1ap cao nhat 1a tir 40-50m. Ap
lyc thp nhit hé thong mang ludi dng truyén
dan (6ng cap 1 va 2) 1a tir 25-30m.

Ap luc tu do nho nhét trong MLCN sinh hoat
cua khu dan cu, tai diém léy nudc vao nha, tinh
tr mit dat khong dwgc nhé hon 10 m.
(TCXDVN 33:20006).
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Hinh 3. So d6 cdp nwée cho TPHCM

Céc thong sb thiét 1ap khac trong mo hinh
bao gdm: Luu lugng nut (base demand); Cao d6
nut (elevation); hé s6 Pattern; thong sb cua bé
chua (reservoir); thoi gian tinh toan EPS (Time
Analy81s Type); thudc tinh éng (chidu dai, hé
s6 nham, gia thiét so bd duong kinh t1nh
toan)...Két qua dau ra cia mo hinh bao gom:
Ap lyc tai cac nut (pressure); dudong kinh dng
(diameter); luu luong (flows); van tdc
(velocity); ton that don vi (unit headloss); ning
lugng bom (energy report)...

Tinh toan cho hai tru(‘mg hop: khong c6 bé
chtra va bom tang ap; ¢6 bé chira va bom ting ap

3. PE XUAT CAC GIAI PHAP PHAN
PHOI NUGC PEU CHO TPHCM

3.1 Phan vung tach mang, sit dung cac
tuyén Ong truyén tii riéng biét dén tirng khu
vure cAp nuéce

Dua vao diéu kién thuy luc, hién trang mang
luGi va cac nghién ctru vé kinh té xa hoi trong
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tung khu vuc cua TPHCM, theo (Jaakko Porry,
2005) s6 luong ving phan phdi nude dé xuat
cho thanh ph6 HO Chi Minh 13 6 phan ving

THANH PHE HE cHRpoT! Water Maiag:
VA-PHU CAN e v b &

Hinh 4. Phédn khu cdp nuée cho TPHCM

Cu thé: Vung 1: Bao g6m cac quan 1, 3, 5, 10;
Vung 2: cac quan 11, Tan Binh, Tan Phi; ving 3:
cac quan 12, Binh Thanh, Phu Nhuén, Go Vép;
ving 4 cap cho cac quéan: 2, 9, Thu Pic; ving 5
cap cho khu vuc quén: 4, 7, Nha Bé va ving 6 cap
cho cac quan 6, 8, Binh Tan, Binh Chanh.

Tur két qua phan khu cép nudc nay, su
dung m6 hinh thuy luc WaterGems moé phong
cho cac phuong an tinh toan ta co cac két qua
dudi day:

3.2 Két qua cac phwong an tinh toan

a. Phirong an 1: phdn phéi bang cdc tuyén
ong truyén tdi riéng biét cap nuwde mot cach doc
lap vé khu vire phdn chia

Hinh 5. So dé tinh todn phwong dn 1

So d6 tinh toan 1a 6 tuyén dng truyén tai
riéng biét dan nudc tir cac nha may nude vé cip
nudc mot cach doc 1ap cho 6 phan khu. Cac
tuyén 6ng truyén tai tai mdi khu s& 1a ngudn
cung cap nudc chinh cho mang luéi duong dng
phan phdi bén trong ving d6. Mdi ngudn nudc
cung cap cho cac khu vuc riéng biét doc 1ap véi
nhau (ngudn nudc séng Sai Gon cung cap nudc
cho ving 2 va ving 6; ngudn nudc song Pong
Nai cung cip nuéc cho ving 1, 3, 4 va 5)

Két qua nhwr sau:

Hinh 6. Két qua tinh todn thity liec phiwong én 1
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b. Phuwong dn 2: phén phdi tir cdc tuyén ong truyén
1di riéng biét va bé chira mude vé ki e phan chia

Trong truong hop nay so do tinh toan 1a 6
tuyén 6ng truyén tai riéng biét dan nudc tir cac
nha may nudc vé cép nudc mot cach doc lap
cho 6 phan khu. Bén trong mdi khu duoc xiy
dung mot bé chira va tram bom. Cac tuyén ong
truyén tai cung cép du luu lugng cho cac bé
chtra trong mdi ving, tir diy tram bom s& cung
cap luu luong va ap luc cho hé théng mang ludi
dudng 6ng phan phdi bén trong khu do.

Két qua nhwr sau:

PMP-2

Hinh 7. So dé tinh todn phwong dn 2
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Hinh 8. Két qua tinh todn thity liec phwong én 2

¢. Phuong an 3: Tao thanh mang vong phdn
phéi vé 6 phin khu

So d6 tinh toan 1a mang vong, v6i duy nhét
mot tuyén 6ng truyén tai nudc chinh chay bao
quanh thanh phd tao thanh mot tuyén ng vanh
dai. TUr tuyén 6ng vanh dai nay s& c6 6 tuyén

Két qua nhwr sau:

J13

ong céip nuée dan vé timg khu dé ndi tiép vao
cac ong phan phéi bén trong khu do Cac tuyen
ong truyén tai tai mdi khu s& 1a ngudn cung cap
nudce chinh (ca luu lugng va ap luc) cho mang
lu6i dudng dng phan phdi bén trong ving do.

35‘04 m

Hinh 9. Két qua tinh todn thity lwc mang dwong ong phdn phéi phiong dn 3
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3.3 Xac lap dung tich bé chira

Dung tich theo thoi gian ciia bé chira c6 thé
duoc xac dinh la gia tri dung tich bé chira chia
cho luwong nude cung cip hang ngay. Theo (Ly
Thanh Tai, 2016) dung tich ciia cac bé chira tai

cac nha may dugc xac lap dua trén dung tich
hién hitu cia cac bé chtra va dung tich yéu cau
cia mot bé chira xir 1y va dung tich yéu cau cia
mot bé chira phan phdi, két qua thé hién nhu
sau:

Bang 1. Két qua tinh toin dung tich cac bé chira nwéc & cac nha may nuéce

Cong sudt xir | Q hién hivu Q yéu cAu ddi véi | Q yéu cau doi )

Iy (m3 /ngay) (1:1’13) mét bé chiraxw 1y | v6i mét bé chira Can dbi (m°)
Céac nha may nudc (m’) phan phoi (m’)

) @ B)=(1)/24x @=()/24x 5)=2)-03)-
1.0 2.1 (4)

NMN Thu dirc 2,000,000 270,000 83,000 175,000 12,000
NMN BOO Thu Buc 300,000 40,000 13,000 26,000 1,000
NMN Tén Hiép 1,050,000 102,000 43,800 92,000 -33,800

Tir cac két qua trén ta thdy tai nha may nudc
Tan Hiép, dung tich bé chira c6 thé tré nén thiéu
hut (-33,800 m®) d6i v6i khu vire phan phéi hién
tai xét theo nhu cau dung nudc bién do6i theo
thoi gian

3.4.Danh gia cac phwong an

Céc phuong an trén duoc danh gia vé cac chi
tiéu: khdi lwong dudng 6ng quy do6i; kinh phi

xdy dung cac bé chira, tram bom ting ap, ning
lugng ti€u thy, ap luc diéu hoa trén mang ludi,
chat lugng nude va phu hop vi mang ludi hién
hitu (Ly Thanh Tai, 2016). Néu dem cac chi tiéu
trén danh gia MCA (Milti-Criteria Analysis)
theo cac trong sd: B (Best): Tt nhat; G (Good):
Tuong d6i Tot; W(Worst): t& xau (Ly Thanh
Tai, 2016), ta c6 bang ma tran sau:

Bang 2. Tong hop danh gi so sanh vé cac chi tiéu kinh té, k§ thuét ciia 3 phuong an

. Khéi lwong XAay du’ng Nang lugng AR lye dicu Chét luong Phu hop Y(.n 2 £
Phuong 4n o bé chtra va A hoa mang . mang ludi Tong ket
duong ong dién tiéu thu . nudc AT
tram bom luoi hién hitu
PA1 B ' W W 4 B 4W,2B
PA2 G B B B B G 4B, 2G
PA3 Y G G G G Y 4G,2W

Tir bang tong hop trén cho thiy phwong 4n 1
(4W, 2B) c6 tong cac chi tiéu théa man ¢ mirc
thip nhat, tiép d6 1a phuong an 3 (4G, 2W),
phuong 4n 2 (4B, 2G) c6 tong cac tiéu chi thoa
man vé tiéu chi k¥ thuat & mic nhiéu nhat. Do
do, trong nghién ctru nay tac gia de Xuat phuong
an so 2 la phuong an toi uu dé cip nuéc phan
phéi nuéc déu, 6n dinh vé luu lugng va ap luc
nuéc nham huéng dén cai thién dich vu cap
nudce trén hé thong ong truyen dan ciia TPHCM.

4. KET LUAN VA KIEN NGHI

Pé danh gia phan tich mét phuong an cap
nude hop 1y nhim nang cao dich vu cip nudc va

34

phu hop véi mang ludi hién hitu cuia TPHCM
khong phai 14 diéu don gian. Mdi phuong an
déu ¢ nhing wu nhuge diém khac nhau. Trong
nghién ciru nay, xét trén mang vong tong thé thi
phuong 4n 3 cho thiy ap luc tai nira vong phia
Bic 1a cao hon dang ké so véi ap luc tai nua
vong phia Nam, do d6 véi viéc ca hai ngudn
nuée déu tip trung & phia Bic thi phuong an
mang vong bao quanh thanh phd 1a khong kha
dung vé mat diéu hoa ap lyc. Phuong an 1 ¢co su
chénh léch ap luc rat 16, dau ngudn ap luc
nude rat cao va cudi nguon ap luc nudce rat thap
Phuong 4n 2 ¢6 ap luc nudc phan phdi déu va

KHOA HOC KY THUAT THUY L1 VA MOI TRUONG - SO 55 (11/2016)



on dlnh nhat ap luc nude khu vue dau nguon va  phan phéi nude déu duoc trinh bay trong nghién
cudi nguon twong dwong nhau, khng ¢6 su  cgu nay chi 1a nhing bude nghién ctu dau tién
chénh Iéch giira ap lyc nudce dau ngudn va cudi nhim déanh gi4 tdng quét tinh hop 1y cia mot mod
nguon Do d6 néu xét ddi tuong nghién ctru a pinh mang ludi truyén dan. Do do, trong thoi gian
hé théng truyén dan va hudng toi muc tiéu on 61, phuong an cin duoc tiép tuc phat trién siu hon
dinh 4p lyc va luu luong thi phuong an phan vio mang phan phéi dé dénh gi4 kha ning tidp
ph01 nudc bang cac tuyen ong tmyen tai riéng ahan tor hé th 6ng truyén din ndy, sao cho phu hop

biét va bé chira nudc vé khu vuc phéan chia A s )
(phuong an 2) cho thay tinh hop Iy hon ca hon véi hién trang mang luéi cap nuéc TPHCM.

Tuy nhién, cac phuong an phan ving cap nudc,
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Abstract:
INVESTIGATION SOLUTIONS ON EQUAL WATER DISTRIBUTION
TO IMPROVE WATER SUPPLY SERVICES IN HO CHI MINH CITY

Water supply system in Ho Chi Minh City has been built for a longtime with large water pipes and
prolonged, difficulty in ensuring water supply and pressure on the system. The pressure in head
system very high led to major water losses. By contrast, in the end of system, the pressure is too
low. Currently, the water supply system in Ho Chi Minh City distributes to people with low levels of
water service compared with Vietnam water supply standard and water supply also regularly
interrupted. Customers often have to do a variety of ways such as building underground water
storage, pumps and installation of distribution pipes or water storage tank in the home to ensure
that the flow and pressure is stability. This situation led to a significant waste of economic for
society. In addition, also with low water pressure on the water supply system causes a negative
impacts on water quality as well as fire fighting work. This article illustrates solutions and water
supply distribution models to stabilize water flow and water pressure that aims to improve water
supply services sustainability in Ho Chi Minh City

Keywords: equal water distribution, water supply services, WaterGEMS, Ho Chi Minh City
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