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Cung vdi vigc cung cép nrdc dam bao lign tuc va veé sinh, mat he
thiing cép nuac bén vimg con doi hai phai cai thign duge higu
qua trong viec sir dung nang lugng, gidm lvong phét thai khi
carbon, gidm that thoat nang legng trong mang luai phan phai
nuac. Mot mang ludi cép nede duece goi la dat higu qué kinh té,
ki thuat khi ap lrc droc diéu tigt & mic trong dong nhau va ndm
trong khodng gigi han nhat dinh cho tat cé cac vang tigu thy dé
gidm rd ri nuéce, gidm nguy co v dng va didu hoa tigu thy. Cac
giai phap thiét ke, van hanh he thing cép nudc duge ap dung phd
bign hign nay nhu phan ving tach mang, bom bign tan... da mang
|ai hiéu qua, tuy nhién &p lyc & nhitng ving tiéu thy ca lgi vé ap
nhu ving ddu mang luai hay ving co dia hinh thap van thuang
rét lan so vai mirc yéu cdu. DE trigt tieu nhitng phén nang lrgng
du thira nay, hign nay chi y&u ding thigt b van hodc cang trinh
gidm &p. tuy nhién giai phap nay lai lang phi di mat ngudn néng
|irgng sén ca ndm ngay trong lang cac da thi. Bai bao lap luan vé
tiém nang thu hai va téi st dung ngudn ning lrgng du thira trong
mang ludi phan phdi nuéc & cac da thi Viet Nam.

Tir khda: Mang luai phan phdi nirde, thu héi, nang legng

ABSTRACT

Along with the continuous and sanitation of water supply, a
sustainable water supply system also requires improving energy
efficiency, reducing carbon emissions, reducing water leakage,
reducing energy |osses in the water distribution network. A water
supply network is called economically and technically effective when
the pressure is moderated at a similar level and is within a certain
limit for all consumption areas to reduce water |eakage, reducing the
risk of pipe rupture and conditioning consumption. Solutions for
designing and operating water supply systems are popularly applied
today such as network separation partitions, pump inverters ... have
been effective, but the pressure in pressure-advantaged areas such
as the network head or low-terrain areas is often very large
compared to the required level. To eliminate these excess energy.
currently mainly using valve equipment or pressure reducing works,
however, this solution wastes an existing energy source located right
in the heart of urban areas. The paper argues for the potential for
recovery and reuse of excess energy in the water distribution
network in Vietnam urban areas.
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1.DAT VAN BE

Trong hé théng cap nudc, dé van chuyén nudc dén moi ving
tiéu thu véi ap luc t6i thi€u dam bao yéu cau thi nhiing ving c6 lgi
vé ap luc nhu nhiing viing dau mang ludi hay nhimng ving nam &
vung dia hinh thdp sé ¢6 ap luc du thua (Ap luc I6n hon muc yéu
cau t6i thiéu). Ap luc du thua d6 lam tdng lugng nudc ro i, lam
gidm lugng nudc st dung clia nhiing ving bat Igi vé ap luc.

S6 liéu tinh toan thiét k&, van hanh hé théng cap nudc dé thi &
Viét Nam cho thay ap luc bom cép 2 (TB2) dao déng trong khoang
40m dén 50m tly ting thdi diém trong ngay, trong khi 4p luc tai

céc vling tiéu thu bat Igi méi chi dat mic 10m hoéc thap hon. O
muc dap ung khiém ton nay ciing da cho thdy chénh léch ap luc
gita nhitng vung tiéu thu c6 Igi va bat Igi vé ap da kha cao, hay néi
cach khac truong hgp nay trong mang luéi cling d& c6 mot luong
nang lugng nudc du thira kha I6n.

Trong tuong lai cac co s& cap nudc sé phai phat trién, nang cap
hé théng dé dap tng yéu cau ngay cang cao vé chat lugng dich vu
cta khach hang. Mét trong cac yéu cau do la duy tri ap luc tdi thiéu
cho moi vung tiéu thu trong mang lugi & mdc du dé cap nudc truc
ti€p cho cac ng6i nha & gia dinh dén 4 tang ma khong can phai cé
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NGHIEN COU KHDA HOC

hé théng cap nudc cuc bd gébm bé chia, bom, két nudc mai nhu &
hau hét cac d6 thi hién nay. Khi dé nang lugng nudc du thira trong
dudng 6ng cling sé tang lén rat nhiéu cho du cac giadi phap ky
thuat nhu phan viing mang ludi, bién tan tram bom dang dugc
phét trién va ap dung...

Hién nay viéc gidm &p luc du thura trong mang lugi phan phéi
nudc chl yéu la st dung thiét bi van hay cong trinh giam ap. Giai
phap nay tuy da dat dugc muc tiéu chinh la giam ro ri nudc, giam
nguy cd v& éng, diéu hoa tiéu thu nhung ciing da lang phi di mot
ngudn nang lugng du thira san ¢ trong dudng 6ng ngay trong
cac do thi. Bai vay tiém nang thu hoéi va téi st dung nguén nang
lugng du thifa trong mang ludi phan phdi nudc rat dang quan tam
va nghién cttu ¢ do thj Viét Nam.

2.NOI DUNG NGHIEN CUU
2.1.NANG LUGNG TRONG HE THONG CAP NU'GC DO THI
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Hinh 1. So d6 mang ludi cdp nudc (1- ngudn nudc tir bé chita)

Ban chat cla viéc truyén dan va phan phdi nuéc dén cac doi
tuong tiéu thu la do ndng lugng ti TB2 tao ra, hodac do sy chénh
cao clia vi tri dat bé chia ddi véi cao d6 clia mang ludi phan phdi
(néu du 16n). Nang lugng tur TB2 phai ddm bao dua nudc tai vi tri
bat Igi nhat so trén mang ludi , déng thai tai vi tri d6 cling phai co
mot p luc tu do can thiét dé nudc dugc dua tdi cac thiét bi vé sinh
@ vi tri bat lgi nhat ctia ngéi nha ( theo TCVN:332006 thi H bat Igi
nhat véi nha 2 tdng 1a 12m). Nhu vay tai cac diém dau cla mang
lugi gan véi TB2 sé tao ra cac vung nang luong (ap luc can thiét)
I6n hon nhiéu lan so v&i nhu cau cla cac d6i tugng tiéu thu (trung
binh tu 40-50m)
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Hinh 2. So d6 bi€u dién mdi quan hé ap luc giita cac cdng trinh cap nudc

2.2. NANG LUQONG DU THUA TRONG MANG LUGI PHAN
PHOI NUGC

Gidi phap thiét k&, cai tao, van hanh mang luéi cap nudc théng
dung & cac doé thi Viét Nam hién nay la phan vung tiéu thy, tach
mang ludi 6ng phan phéi doc lap cho tling vung. Cau tric mang
lugi cdp nudc chinh (Hinh 1) gém:

- Mang lugi dudng 6ng truyén dan hay con goi la mang cap |,
¢ nhiém vu dan nudc ti tram bom cédp Il dén cac vung tiéu thu.
Méi vung tiéu thu cé khodng 1000 dén 5000 khach hang st dung
nudc, tuong duang véi luu lugng 1000 dén 5000 m3/ngay.

- Mang lugi dudng 6ng phan phéi hay con goi la mang cap I,
¢6 nhiém vu d4u néi ti mang cap | phan phéi nudc dén cac tiéu
khu tiéu thu. Tai nat ddu néi tr mang 6ng truyén dan vao mang
6ng phan phdi dugc 13p dat cac thiét bi quan ly, kiém soat nhu:
Pong hé do luu lugng, déng hd do ap, van gidam &p, thiét bj thu
truyén tin hiéu... goi la “Nat quan ly” vung.

Trong thiét k&, van hanh mang lugi cap nudc, khi mé phéng
thay luc qua trinh lam viéc thay rdng dé dadm bdo ap luc t6i thiéu
cho vung tiéu thu bat Igi ap thi cé rat nhiéu vung sé co ap luc I6n
hon nhiéu so v&i muc yéu cau nhu nhiing viing dau mang ludgi,
nhiing ving c6 dia hinh thap (Hinh 2), d6 chinh 1a phan nang
lugng du thura.
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Hinh 3: So d6 cdu triic mang ludi cdp nudc
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Hinh 4: So 46 md phong nang lugng trén mang ludi cap nudc
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Nang lugng nudc du thifa trong 6ng la phan chénh gila gia tri

téng ning lugng va nang luong t6i thiu theo yéu cau.
AH =H = Hmin (M)

Trong dé:

+ H: 1a nang lugng nudc trong 6ng tai vi tri xem xét (m);

+ Hmin: 13 ndng lugng nudc téi thiéu d€ dadm bao dich vu theo
quy dinh hay theo yéu cau ctia khach hang (m).

2.3.GIAI PHAP THU HOI NANG LUGNG DU THUA TRONG
ONG CAP NUGC BANG VI THUY DIEN

Hé théng vi thay dién phu hop dé thu héi ning lugng du thura
trong dudng éng cap nudc da dugc nghién cliu va phat trién trén

Canh quat
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thé gidi la hé théng 5BTP, cac bd phan co ban cda hé théng gobm
bo canh quat hinh éng nam canh gén vai truc quay dat déng truc
trong long 6ng va thoat ta khoi 6ng qua cut cong 45°, truc quay
sau d6 ndi véi may phét dién [2]. Nguyén ly hoat déng la téng
nang lugng dong chay trong éng lam quay hé théng canh quat,
truc quay va dugc may phat chuyén thanh dién nang réi két néi
vao mang dién thanh phé (Hinh 3).

Uu diém cutia hé théng 5BTP la dugc dat truc ti€p vao 6ng va co
thé thuc hién dugc véi téc dé dong chay va ap luc thay déi. Hiéu
sudt thu hoi nang lugng nudc trong éng ctia hé théng 5BTP dat
khoang 60% [2].
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Hinh 3: M@ t chi tiét [ap dat hé thong vi thay dién 5BTP trong dng cap nudc

Cong suat dién do 1 hé théng vi thay dién thu héi dugc tu
nang lugng nudc du thiia trong éng dugc xac dinh bdng cong
thac:

P =n.p.9.Q.AH.At (Wh)

Trong dé:

+ M: 1a hiéu suat thu hoi nang lugng trong 6ng cap nudc clia hé
thong;

+ p:la khéi lugng riéng ctia nudc, p = 1000 kg/m?;

+ g: la gia téc trong trudng, g=9,81 m/s%

+ Q: luu lugng nudc (m3/s);

+ AH: nang lugng nudc du thura trong 6ng (m);

+ At: thai gian tinh toan (h).

Cac budc dé xay dung hé théng thu héi nang lugng nudc du
thira trong mang lugi cdp nudGc c6 thé thuc hién nhu sau:

- Buédc 1: Thiét lap s dé6 mang lugi 6ng gbm mang lugi 8ng
truyén dan cho toan khu vuc cap nudc va mang lugi 6ng phan
phoi cho tiing vung tiéu thu.

- Buéc 2: M6 phdng thay luc qua trinh lam viéc clia toan mang
lugi theo thoi gian biang phan mém Epanet, Watercad... dé xac
dinh s8 liéu vé muc nang lugng du thira c6 thé thu héi dugc tai
ting “Nut quan ly”.

- Buéc 3: Tinh toan xac dinh hiéu qua kinh té ti s6 liéu luu
lugng, nang lugng du thua tai tiing “Nat quan ly” trén co s& chi phi
dau tu hé théng va chi phi dién nang thu héi dugc dé quyét dinh
nén l3p dat van gidm ap hay xay dung hé théng vi thay dién &
tung “Nut quan ly”.

3.KET QUA VA THAO LUAN

Néng lugng nudc du thira trong mang ludi phan phéi nuéc la
rat Ion, trong khi cac giai phap st dung thiét bj van hay céng trinh
gidam ap nhu hién nay tuy da dat dugc muc tiéu gidm ro ri, giam
nguy cd v& 6ng, diéu hoa tiéu thu nhung ciing da lang phi di mét
nguén nang lugng nudc du thira sdn cé ngay trong long do thi.

Téng lugng nudc sinh hoat tiéu thu & cac d6 thi & Viét Nam
hién nay la khodng 10,9 triéu m3/ngay, dén nam 2025 ting lén
khodng 15 triéu m3/ngay. Vé&i yéu cau ludn duy tri da ap luc theo
céc k& hoach dam bao cap nudc an toan giai doan dén nam 2025
clia cac do thi thi nang lugng nudc du thlia trong cac mang luGi
phan phdi nuéc trung binh khodng 30m cét nuéc, tuong ducng
véi lugng dién cé thé thu héi dugc bang hé théng vi thay dién
5BTP la khodng 30,7 MWh.

R6 rang, day la linh vuc day tiém nang vé cong nghé, ky thuat,
kinh t& va c6 y nghia I6n vé bdo vé mai trudng, phat trién bén
viing nén can dugc nghién ctiu, danh gia cu thé cho cac dé thi Viét
Nam & hién tai va dac biét la trong tuong lai khi ma dich vu cap
nudc ngay cang phai dugc nang cap theo quy dinh va theo yéu
cdu ngay cang cao cla khach hang.
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