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PIEU TIET TRUGC TRAM BOM CAP 1 CUA HE THONG CAP NUGC
TRONG TRUONG HQP LAY NUGC NGUON TU KENH THUY LOI
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Tém tat: Nudc sach la mot la mét trong nhitng nhu cau co ban nhat trong doi séng hang ngay ciia
moi nguoi va dang tro thanh doi hoi birc bach trong viéc bdo vé sirc khoé va cdi thién diéu kién
sinh hoat cho nhdn dan, ciing nhw trong sir nghiép cong nghiép hod, hién dai hod dit nude. Tuy
nhién, viéc cap nwée sach & nude ta co ban van con dang ¢ mirc thap, hau hét cac hé thong cap
nieoe ké ca ¢ do thi va néng thén chwa dam bao dwoc tiéu chudan cdp nwée ca vé sé lwong va chat
lwong; ty 1¢ trung binh trén ca nudc cua nguoi dan nong thon dwoc sw dung nuwoc sach qua xur ly
maoi chi dat 30-35%, ddc biét mot bo phdn lom dan cw o nong thon chu yéu van sir dung nudc truc
tiép tir cdc nguon tw nhién ma khéng cé sw kiém sodt. Hién nay, dam bdo mede sinh hoat cho néng
thén va nhitng ving khan hiém nwée la mét nhu cau cdp bach, dac biét la nhitng ving c¢é nguon
nieée khong dam bdo cd vé triv lwong va chdt heong (nhw nguon nwée bi nhiém man va 6 nhiém).
Trong bai bdo nay tdc gia gidi thiéu phwong phdp xdc dinh dung tich bé diéu tiét trude tram bom
cap 1 cua hé thong cdp nwée ldy nuwde nguon tie kénh thiy loi dé khdc phuc nhitng khé khan cia
nhitng ving cé nguon nwéc khéng dam bdo vé trir lwong va chat leong. Do déc thii hoat déng ciia
hé thong cap miede la lién tuc suot ngay dém, con hé thong twdi lam viéc theo dot tudi. Khodng cdch
giita cdac dot twéi kénh thiy loi sé khéong lam viéc. Két qud nghién ciru nham cung cdp tai liéu tham

khdo cho cdc nha quy hoach, thiét ké va xdy dwng hé théng cap nudc.

Tir khoa: Hé thong cip nude, dung tich diéu tiét, kénh tudi, tram bom cap 1.

1. MO PAU

Trong nhiéu nim qua, Pang va nha nudc di
hét sirc quan tam dén cong tac cip nudc do thi
va cip nudc ndng thon. V6i sy quan tdm cia
Nha nuée va gin ddy c6 thém sy giup do cua
cac nudc va cac td chirc quéc té, nhiéu hé
théng cp nudc sinh hoat tap trung da duoc xay
dung, gop phan lam thay ddi dang ké chét
lugng cudc song cia nhan dan theo hudng
ngay cang van minh.

Hién nay, giai phap cip nudc cho cic ving
d6 thi cua Viét Nam d3 duoc nhiéu td chuc cling
nhu nhiéu nha khoa hoc nghiéu ctru. Két qua
nghién ctru cling da dugc ng dung vao thyc té
dem lai thanh qua to 16n. Cuy thé, nghién ciru
giai phap ngudn nudc cap cia Truong Dai hoc
Xay dung; nghién ctru giai phap cap nudc cho
Thanh phd H6 Chi Minh giai doan 2020 va tam

oy ruwong Pai hoc Thuy Loi.

nhin 2030 ciia truong Pai hoc Kién Tric Tp HO
Chi Minh; Nghién ciru mé rong hé théng cap
nuéc Tp Pa Ning dén nam 2040, cia thac si
Tran Thanh Diing, 2012.

Trong nhitng nim gan day, ciing da c6 nhiéu
nha khoa hoc nghién ciru vé mé hinh cip nudc
cling nhu giai phap cdp nudc cho ving noéng
thon, viung ven bién va ven bién hai dao. Cu
thé, Nghién ciru dé xuat giai phap phu hop cho
cAp nudc nong thon trong diéu kién bién doi
khi héu cta tinh Nam Dinh cta tac gia Luong
Vian Anh, 2014; Nghién ctu md hinh quan ly
cdp nudc sach nong thon cua cac tac gia H.T.
Tham va Ngo Thi Thanh Van; M6 hinh quéan Iy
van hanh hé théng cap nudc sach nong thon &
cac tinh Mién niii phia Bic cua tic Nguyén
Trung Diing; 2013. Tuy nhién, chua c6 nghién
clru ndo di xac dinh dung tich bé diéu tiét trude
tram bom cap 1 khi ngudn nudc duoc 1ay tir hé
thng kénh tudi.
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2. GIOI THIEU VE VUNG VA POI
TUQNG NGHIEN CUU

Vung duoc lya chon dé nghién ciru 1a ving
ven bién cta huyén Cam Xuyén, Nghi Xuan
tinh Ha Tinh. Huyén Cam Xuyén phia nam cua
huyén giap huyén Ky Anh, phia bic giap thi xa
Ha Tinh va huyén Thach Ha, phia tay giap
huyén Huong Khé va mot phan tinh Quang
Binh, phia dong gidp bién Dong. Ddi tuong
nghién ciru 1a ché d6 van hanh cong lay nudc,
chit luong nudc cua hd Ké Gd, Cam Xuyén, Ha
Tinh va céc hé thdng cip nude sinh hoat nong
thon & ving ven bién kho khin vé ngudn nudc
thudc huyén Cam Xuyén, Nghi Xuén cia tinh
Ha Tinh.

Cam Xuyén c6 nhiéu song sudi 16n chay qua
nhu Rao Cai, Gia Hoi, song Rac. Ché d6 dong
chay va chat lugng méi trudng nudc cua cac
song nay c6 anh huong rat 16n t6i chat lugng
nudc ving ven bién nén thuong bi nhiém min
dic biét vé mua khd do min cao va an sdu vao
song, cach cua song hang chuc km.

Hé théng cip nude dugce nghién ctu cy thé 1a
cum dan cu thudgc thon Tan Thuong, Bic Son,
Song Hai thudc xa Cuong Gian, huyén Nghi
Xuan, tinh Ha Tinh véi 5116 nguoi dan va lay
nude ngudn tir hé théng thuy loi.

3. CONG CU VA PHUONG PHAP
NGHIEN CcUU

3.1. M§t s6 md hinh hé thong cip nwéc
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Hinh 1: M6 hinh hé thong cap nwéc voi nguon nudc la nudc mat
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Hinh 2: M6 hinh hé thong cap nudéc voi nguon nuoc la nudce ngam

Uu diém, nhuoc diém va diéu kién dp dung
cua tung mo hinh 1&2

Uu diém: wu diém ciia mo hinh cép nudc tai
hinh 1 va 2 1a dam bao 6n dinh cap nudc hon vi
¢6 ngudn nudc dap tmg du va lién tuc, gia thanh
xdy dung va quan 1y s& giam hon vi khong can
xdy dung thém bé diéu tiét

v

Nhwoe diém: nhuge diém cua hai mé hinh
nay 1a khi nuc mit va nude ngam tai ving xay
dyng bi nhiém mit hay 6 nhiém thi rat kho khan
trong xur ly nudce

Piéu kién dp dung: Noi c6 ngudn nudc
ngﬁm hodc nudc mit dam bao vé trix luong va
chét luong.
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Hinh 3: M6 hinh hé thong cap nude ldy nuwde nguon tiv cong trinh thuy loi

28 KHOA HOC KY THUAT THUY LOI VA MOI TRUONG - SO 47 (12/2014)



Uu diém, nhuoc diém va diéu kién ap dung
cua tirng mo hinh 3

Uu diém: wu diém ciia mo hinh cip nudc tai
hinh 3 s& c6 thé khéc phuc dugc nhugc diém
ctia md hinh 1 va 2 néu ¢ d6 c6 hé thong kénh
tudi dan nudc tir ngudn nude khac vé co chat
luong dam bao 1am nudn nude cho hé théng cp
nudc sinh hoat

Nhuge diém: Nhuge diém cua mo hinh nay
gia thanh xay dyung cong trinh hé thong cip
nudc s€ tang

Diéu kién ap dung: Noi c6 ngudn nudc mit
va nudc ngﬁm bi nhiém min hodc 6 nhiém ma
c6 hé thong kénh tudi dan nude tir nguoén nude
khac vé c6 chat lugng dam bao 1am nudn nudc
cho hé thong cip nude sinh hoat

3.2. Phuong phip xac dinh dung tich bé
diéu tiét truéc tram bom cép 1

bé xac dinh dung tich bé diéu tiét trudc tram
bom cép 1 ta dya vao nguyén 1y can bang nudc.
Bé diéu tiét c6 nhiém vu diéu hoa clia ché d¢
bom cua tram bom cép 1 va ché do nudc dén
ctia ngudn nudc.

Quy mé kich thudc ciia bé diéu tiét phai dap
mg dugc yéu cau nude cua hé théng cip nudc
mot cach an toan song phai dam bao ca vé mit
kinh té, nghia 14 gia thanh phai ha. Dung tich
ctia bé diéu tiét bao gdm hai thanh phan 1a dung
tich hitu ich ciia bé va dung tich chét duoc thé
hién & cong thuc sau:

Trong thoi ky tudi thi lugng nude tir kénh
chay vao bé véi luu luong dam béao cho tram xir
ly, tuy nhién trong thoi gian khong tuéi thi bé
diéu tiét s& cung cap nudc cho tram xir Iy. Do
vay, dung tich hiru ich cua bé diéu tiét s& 1a tich
clia cong suat tram xur 1y va thoi gian giita hai
dot tudi lién tiép duoc thé hién & cong thuc 2
nhu sau:

W =Wy + W, (1)

Trong do:

W: dung tich cua bé diéu tiét

Wii: dung tich hitu ich cta bé diéu tiét

W, - Dung tich chét ctia bé c6 thé liy bang

(0,2+0,3) Wiq
e Xac dinh dung tich hitu ich ctia bé diéu tiét
Whi = K. Q. Th. (m3) @)

0, chd b.c 3)

trong do:

Whi - Dung tich hitu ich cua bé diéu tiét, m3;

K - Hé sb duy trix bao gém céc ton that tai bé
diéu tiét (ton that do tham va bdc hoi) K= 1,05-
1,1 (tham khao tinh toan ton that do thdm va bdc
hoi trong diéu tiét ho chia, dé an toan nén lay
hé s6 K=1,1);

T, - Thoi gian nghi giira hai lan cap nudc
trén kénh (ngay dém);

b: hé s6 ké dén lugng nudce ro i, that thoat
trong qua trinh van hanh, quan 1y h¢ thong hay
lugng nude chua tinh dén duoc: b=1,1+1,15 véi
hé théng moi, b=1,15+1,2 véi hé théng cil, chép
va (theo TCVN 33-2006).

c: hé¢ s6 ké dén luong nudc dung cho ban
than cac cong trinh cua hé théng cip nudc; ¢ =
1,08 + 1,1 (theo TCVN 33-20006).

Qngd - Luu luong trung binh ngay dém cia
nha méay cdp nudc (m*/ngdy dém). Gia tri luu
lugng trung binh ngay dém phu thudc vao thoi
diém xéac dinh va dbi tuong cép nude, cu thé
nhu sau:

* Truong hop cdp nudc cho ddi tugng 1a
nudc sinh hoat, Qngd xac dinh nhu sau:

th qtb
Orea = Z 7 1000
trong do:

quv: tiéu chuan ding nudc trung binh ciia khu
dan cu tht i (I/nguodi/ngay-dém)

N; : s6 dén cu cua khu thi i

1000: gia tri d6i don vi tir | sang m’

* Truong hop cap nude cho nhiéu ddi twong
dung nudce (sinh hoat, cong nghiép, du lich...),
Qned Xac dinh nhu sau:

Qngd Qsh + an + le + Qk (5)
sh Z qtb (5 )

" (m’/ngd) @)

1000

0.,=>.4"x4 (6)
i=1

n d/ d/

q; N;
— 1 1 7
op ;ﬁﬁ- (7)
0, =10%0,, (8)
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trong do:

0., : luong nuée dung cho sinh hoat (m*/ngad);

0., : luong nude dung cho cong nghiép (m*/ngd);

0, : luong nudce ding cho du lich (m*/ngd);

O, : luong nuée dung cho cac muyc dich khac
nhu tiéu thu cong nghiép, dich vu va cong trinh
cong cong... (theo TCVN 33-2006, ldy béng
10%0,,) (m’/ngd);

g": tiéu chuan dung nuéc trung binh ciia
khu cong nghiép thur i ((m’ /ha/ngd);

A : dién tich ctia khu cong nghiép thir i (ha);

g tieu chuan dung nudc ciia mot giuong &
khach san, nha nghi thr i (I/giuvong/ngd);

A s6 lugng giwdng ¢ khach san, nha nghi
thr 1 (giuong);

* Trudng hop cép nude co tinh toan dam bao
cho tuong lai, Qneq x4c dinh nhu sau:

Trong truong hop tinh toan cho tuong lai thi
cong thirc xac dinh Quge vain 4p dung theo (3)
hodc (4). Tuy nhién khi xac dinh cac yéu t6
thanh phan thi phai xac dinh trong tuwong lai
(theo quy hoach da duogc phé duyét hodc phai
tinh toan du bao), cu thé:

- Xéc dinh Qg phai xac dinh dan sé duoc cap
nuée trong twong lai va tiéu chuin ding nudc
cling phai lay theo giai doan trong twong lai tai
TCVN 33-2006

N, =N,(1+7)"; N,:1a dan s6 cua khu vyc
dugc cap nudc tai thoi diém t trong tuong lai;

N, : dan sb cua khu vuc duoc ce”ip nudc tai
thoi diém hién tai;

r: toc do tang dan so6 cua khu vuec;

t: 1a s6 nam tinh tir ndm hién tai dén nam tinh
toan trong tuong lai;

- Xac dinh Q., phai xac dinh sd khu cong
nghiép, dién tich cua cac khu cong nghiép trong
tuong lai (dya theo quy hoach da dugc phé
duyét hodc phai tinh toan du bao)

- Xac dinh Qg phai x4c dinh sb luong khach
san, nha nghi va quy md cua tung khach san,

nha nghi trong khu vuc (dua theo quy hoach da
duoc phé duyét hodc phai tinh toan du bao)

e Xac dinh gia tri T, thoi gian nghi gitia hai
lan cap nudc trén kénh

Van d¢ dat ra ¢ day 1a thoi gian T, duoc lay
nhu thé nao bang bao nhiéu d6 1 van dé ching
ta can tap nghién ciru.

+ Ddi v6i trudng hop hé thdng tudi dang
hoat dong

Dé c6 gia tri s6 1an nghi va thoi gian nghi
gifta cac 1an tudi ta dya vao so tay van hanh cia
cong trinh dau mbi. MSi mot nim ta s& c6 mot
gia tri T, 16n nhat gitra hai 1an tuéi lién tiép va
ta s& co mot chudi s6 liéu clia cac nam trong qué
khir. Thong thuong hé thong tudi da thiét ké véi
tuan suat dam bao tudi 75% hodc 85% tuy theo
cap cong trinh. Do viy, dé dam bao an toan
trong cung cap nudc tac gia dé xuit chon gié trj
T, 12 gia 16n nhat trong gian d6 nhu ciu cip
nude cho néng nghiép ciia hé thong tudi. Tuy
nhién, d6i voi nguoi quan 1y van hanh thi can
chuy dén ké hoach stra chita dinh ky, stra chita
16n cia hé théng thay loi va tiéu chuan cip
nude (theo TCVN 33-2006 ddi v6i hé thong cap
nuée cho s lwong dan tir 5000-50.000 ngudi
dugc phép giam luu luong nude cip khong qua
30% luu luong trong 10 ngdy va ngimg cap
nudc trong 6 gid, dbi véi hé thong cap nudc cho
sd lugng dan nho hon 5000 nguoi dwoc phép
giam luu lugng cap nudc khong qua 30% trong
15 ngay va ngimg cip nudc trong 1 ngay) dé lap
ké hoach cap nudc cho hop 1y.

+ Poi voi truong hop hé théng tudi va hé
thdng cap nudc cung thiét ké méi

Do hé théng tudi chua hoat dong do vay sé
khong co s6 liéu van hanh cta hé théng tudi nén
khong xac dinh dugc thoi gian nghi giita cac lan
tudi. Pé xac dinh dugc gia tri nay chung ta sir
dung sb liéu ctia mot hé théng tuoi tuong ty da
¢ trong ving lan can dam bao cac diéu kién
tuong tu vé diéu kién khi twong thuy vian, cip
cong trinh, loai cdy trong va diéu kién canh
tac... Tir d6 ta c6 thé xac dinh duoc gia tri T,
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4. KET QUA VA THAO LUAN
Bang 1: Khoang cach nghi giira cac dot tudi (ngay)

Nam |Dgt1|Dgt2 |Dot3 |Dot4|Dot5 |Dot6 |Dgt7| Dot8 | Dot 9 |Dot 10| Dot 11 | Max
1992 16 3 11 0 9 3 5 5 7 8 10 16
1993 23 14 17 10 16 0 8 3 5 7 6 23
1994 11 20 9 11 16 11 0 0 11 0 12 20
1995 18 19 16 11 11 0 0 17 13 8 19
1996 | 21 10 10 24 11 8 0 4 6 8 0 24
1998 | 21 12 24 20 14 11 0 0 19 11 20 24
1999 | 22 25 10 10 26 10 0 0 12 14 10 26
2000 12 25 18 14 20 10 7 9 7 16 25
2001 28 15 15 14 9 3 15 15 14 9 28
2002 9 10 9 12 13 11 9 12 13 13
2003 6 17 14 5 4 4 1 2 5 4 4 17
2004 6 23 20 22 18 10 17 22 18 23
2005 7 20 11 22 5 11 4 10 22 5 11 22
2006 11 20 9 11 16 11 0 0 11 0 12 20
2007 18 19 16 11 11 0 0 17 13 8 19
2008 | 21 10 10 24 11 8 0 4 6 8 0 24
2009 | 22 25 10 10 26 10 0 0 12 14 10 26
2010 | 23 14 17 10 16 0 8 3 5 7 6 23
2011 11 20 9 11 16 11 7 9 11 0 12 20
2012 | 21 12 24 20 14 11 10 22 19 11 20 24

Tir s lidu thong ké giita cac dot nghi tudi
trong liét sb liéu & trén ta xac dinh dwgc thoi
gian khong tudi giita hai dot tudi lién tiép 1on
nhat trong mot nam. Nhu vay, ta c6 liét sb lidu
co gia tri 1on nhéat cua thoi gian khong tudi
cua cadc ndm va gia tri thoi gian nghi tudi 16n
nhat gita hai dot tudi cia chudi sb liéu 1a 28
ngay. Véi hé théng cip nudc cum dan cu
thuoc thén Tan Thuong, Béic Son, Song Hai
thudc xa Cuong Gian, huyén Nghi Xuan, tinh
Ha Tinh véi 5116 ngudi dan dong thoi theo
tiéu chuan Viét Nam TCVN33-2006 tiéu
chuan dung nuéc 1a 1001/nguoi/ngay dém; ap
dung cong thuc 1,2,3,4 xac dinh dugc dung
tich cia bé diéu tiét trudc tram bom cap 1 1a
24900 m’ (mg v&i We=0,25Wy;; hé sb ton thét
k=1,1, b=1,15, c=1,1.

5. KET LUAN

KHOA HOC KY THUAT THUY LOI VA MOI TRUONG -

Nghién ctru xac dinh dung tich cta bé diéu
tiét trudc tram bom cap 1 cua hé théng cip nudc
sinh hoat nong thon tap trung 1y nudc ngudn tir
hé théng thuy loi la rat can thiét, két qua cua
nghién ctru ¢6 thé 1am co s cho cac nha quy
hoach, thiét ké va quan Iy hé thng nudc sach
néng thon.

Trong pham vi ctia bai bao tac gia di gioi
thiéu cach xac dinh dung tich hop 1y ciia bé diéu
tiét cia hé thong cap nudc sach trudc tram bom
cap 1 thong qua su két hop giita yéu cau, diéu
kién trong cép nude va ché d6 van hanh hé
thong thay loi.

Phan cudi cua bai bao tic gia ciing di ap
dung tinh toan véi mot ving cu thé, két qua cho
thdy v6i cum dan cu nho hon 5000 ngudi thi
dién tich bé diéu tiét ciing nhé hon 8000m? véi
chiéu sau bé trung binh khoang 3m.
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Abstract
STUDY ON PROPOSING THE METHOD FOR DETERMINING THE REGULATED
VOLUME IN FRONT OF THE 1ST GRADE PUMPING STATION IN THE WATER SUPPLY
SYSTEM IN CASE OF INTAKING WATER FROM THE CONVEYING CHANNEL

Fresh water is one of the most basic demands of mankind necessary for our domestic life. It is
becoming an urgent requirement for heath protection and living standard improvement of people,
as well as for industrialization and modernization.

However, the fresh water supply in our country basically is still at a low level, most of the fresh
water supply system including urban and rural areas can not be ensured water standards for both
quantity and quality; The average rate of rural population area was used fresh water only reaching
30-35%; especially a large number of people in rural areas mainly use water directly from natural
sources without control.

Nowadays, guarantee of fresh water for domestic life of rural area and for region of severe
water is a hot demand; especially in areas where water resources are not guaranteed in both
volume and quality (such as salinity and water pollution). In this paper the author introduce
method for determining the volume of regulated basin before the 1" grade pumping station in the
water supply system intaking water from conveying channel to overcome the difficulties of areas
with no guarantee of water volume and quality. As characteristics of the water supply system is
continuously operated through day and night, whereas irrigation system is worked due to irrigation
phase. The irrigation channel is not working during the time interval between phases. The research
result will provide reference material for planners to design and construct water supply system.

Keywords: Water supply system, regulated volume, irrigation system, 1st grade pumping station.
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