Bai giang: CAP NUGC SINH HOAT & CONG NGHIEP

1.1 Mé dau
1.1.1 Vai trd ciia nwée ddi véi con ngudi trong nén kinh té quéc dan

Ciing nhu khong khi va anh sang, nude khong thé thiéu dugc trong doi séng
con ngudi. Trong qué trinh hinh thanh sy song trén Trai dat thi nudc va moi
trrong nudc dong vai trd quan trong. Nudc tham gia vao vai trd tai sinh thé giéi
hitu co ( tham gia qua trinh quang hop). Trong qua trinh trao d6i chat nudc dong
vai tro trung tam. Nhiing phan (mg 1y hoa hoc dién ra véi su tham gia bt budc cia
nude. Nude 1a dung moi ciia nhidu chat va dong vai tro dan duong cho cac mubi di
vao co thé.

Trong khu dan cu, nuéc phuc vu cho muyc dich sinh hoat, nang cao doi song
tinh than cho dan ( mot ngdi nha hién dai khéng c6 nudc khac nao mot co thé
khong c6 mau).

Nudc dong vai tro cuc ky quan trong trong san xuat cong nghiép.

Dbi v6i cdy trong nude 1a nhu cau thiét yéu, dong thdi con c6 vai tro dicu tiét
cac ché dd nhiét, anh sang, chét dinh dudng, vi sinh vat, d0 thodng khi trong dat...

1.1.2 H¢ tudn hoan ciia nuéc trong tu nhién
1.1.3 So lwgc lich sir phat trién nganh k§y thuét cAp nuwéc trén thé giéi va Viét
Nam

Theo lich st ghi nhan hé théng ca?ip nude do thi xuit hién sém nhat tai La M3
vao nam 800 TCN. Dién hinh 1a cong trinh dan nudc vao thanh phd bang kénh tyr
chay, trong thanh phd nudc dugce dua dén cac bé tap trung, tir d6 theo duong dng
dan nude dén cac nha quyén qui va bé chira cong cong cho ngudi dan sir dung.

300 nam TCN da biét khai thic nudc ngadm bang cach diao giéng. Ngudi
Babilon ¢6 phuong phap nang nudc 1én d6 cao kha 1on bang rong roc, gudng nudc.

Thé ky thir XIII, cac thanh phd & chau Au da c6 hé thong cap nude. Thoi do
chua co céac loai hoa chit phuc vu cho vi¢c keo tu xtr Iy nudc mat, ngudi ta phai
xay dung cac bé lang c6 kich thudc rat 16n (gan nhu lang tinh) méi lang dugc cac
hat cin bé. Do d6 cong trinh xur Iy rat cong kénh, chiém dién tich va kinh phi xay

dung 16n.
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1600 viéc dung phén nhém dé keo tu nudc duoc cac nha truyén gido Tdy Ban
Nha phé bién tai Trung Qudc.

1800 cac thanh phd & chau Au, chau My da c6 hé théng cip nuédc kha diy du
thanh ph?ln nhu cong trinh thu, tram xr Iy, mang ludi ...

1810 hé théng loc nudce cho thanh phd duoc xay dung tai Paisay- Scotlen.

1908 viéc khir tring nuéc udéng véi qui mo 16n tai Niagara Falls, phia TAy nam
New york.

Thé ky XX k¥ thuat cAp nudc ngdy cang dat toi tinh d6 cao va con tiép tuc phat
trién, cac loai thiét bi cap nudc ngay cang da dang phong phti va hoan thién. Thiét
bi dung nudc trong nha ludn duoc cai tién dé phu hop va thuén tién cho ngudi sir
dung. K¥ thuat dién tur va tg dong hda cling duoc st dung rong rai trong cép thoat
nuée. Co thé néi ky thuat cAp nude da dat dén trinh do rat cao vé cong nghé xir 1y,
may moc trang bi thiét bi va hé théng co gidi hoa, ty dong hda trong van hanh,
quan ly.

O Viét Nam, hé théng cap nudc d6 thi duoc bit dau bang khoan giéng mach
ndéng tai Ha Noi, Thanh phé HO Chi Minh (Sai Gon) cii vao nam 1894. Nhiéu do
thi khac nhu Hai Phong, Pa Ning...hé thong cip nudc da xuit hién, khai thac ca
nudc ngam va nude mit.

Hién nay hau hét cac khu dé thi di c6 hé thdng cip nudc.Nhiéu tram cip nudc
d3 ap dung cong nghé tién tién cua cac nudc phat trién nhu Phap, Phan Lan,
Australia...Nhimg tram cip nudc cho cac thanh phd 16n da ap dung cong nghé
tién tién va tu dong hoa.

Hién nay Pang va nha nudc dang quan tdm dén van dé cip nudc cho nong thon,
doi hoi cac chuyén gia trong linh vuc cap nudc can phai dong gdp stc minh va
sang tao nhiéu hon dé dap tmg yéu cau thirc té.

1.1.4. NHIEM VU VA PHUONG HUONG CUA NGANH KY THUAT cép
NUGC CUA VIET NAM. CHIEN LUQC PEN NAM 2020.
Dé dap ung yéu cau cap nudc sinh hoat va san xuét, chinh phu da phé duyét

“Dinh hudéng phat trién cdp nudc d6 thi dén nam 2020 (Quyét dinh sb
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63/1998/QD-TTg ngay 18 thang 3 ndm 1998 cia Thu tudng Chinh phu) trong d6

xac dinh muc tiéu chi yéu mot cach can ban tinh hinh cap nudc do6 thi hién nay va

xay dung nén tang cho phat trién 1au dai va phat trién bén vimg cta nganh cap

thoat nudec.

1.

Muc tiéu trwéc mit

Mo rong pham vi va nang cao chét lugng céc dich vu céip nudc do thi, dam
bao nam 2000 c6 80% dan sd d6 thi duoc cép nude sach véi tiéu chuin
trung binh 80-100 lit/ngudi.ngdy. Cac thanh phd 16n nhu Ha Noi, Hai
Phong, thanh phé Ho Chi Minh phan du 100% dén s6 duoc cip nudc sach
v6i tiéu chuén trung binh 120-150 lit/ngudi.ngay.

Pam bao cap nudc cho nhu ciu cong nghiép va cac nhu cau van hoa, xa hoi
trong cac do thi.

Cai tao, nang cap cac cong trinh qua cii hodc hién nay chua dam bao cong
suat thiét ké.

Giam ty 18 that thoat nudc va that thu xubng dudi 40% trong cac do thi hién
c6 va dudi 30% trong cac khu d6 thi maoi.

Céc cong ty cAp nudc ting budc x6a bo bao cip; gia nude duge tinh ding,
tinh da dé trang trai chi phi dau tu va phat trién.

Lap lai ky cuong cdp nuée trong ngang cip nude d6 thi ¢ tit ca cac khau tir
qui trinh cong ngh¢ , san xuét, kinh doanh tai chinh, phuc vu dén quéan ly
Nha nuéde: kién quyét loai trir cac hién tuong tiéu cuc trong nganh nudc,
day manh cong tac tuyén truyén, nang cao dan tri két hop phat theo phap
luat; phat huy vai trd quyén 1am chii ctia nhan dan trong viéc xdy dung quan
Iy va sir dung hé théng cip nudc do thi.

Muc tiéu lau dai

- Piéu tra, khao sat, khai thac di doi voi bao vé tai nguyén nudc quéc
gia: cac nguén nude mat, nuée dudi dat, song ngoi, nguén chira nudc tu
nhién, nhan tao tai cdc ving khac nhau. Chu y t6i cac vung ven bién, ving

kho han, vung ntii, cao nguyén va cac vung dac trung khéc.
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-Nang cao chit luong phuc vu cdp nude cho san xuét va dan sinh tai cac d6
thi, tao diéu kién gitp d& cho cac cong ty cip nudc tu chii vé tai chinh,
déng tho1i thuc hién cac nghia vu cong ich va chinh sach xa hoi.
-Ph4n dau dén nam 2020 c6 100% dan sb dd thi duoc cép nudc sach voi
tiéu chudn trung binh 120-150 lit/ngudingdy. Cac thanh phd 16n nhu Ha
Noi, Hai Phong, thanh phé H6 Chi Minh phan dau cip nuéc sach vdi tiéu
chuan trung binh 180-200 lit/ngudi.ngay.
-Pio tao can bo va déi méi cong tac quan 1y phu hop véi dudng 16i cong
nghiép hoda, hién dai hoa ctia Bang va Nha nudc; tdng cuong nang luc cac
cong ty tu van dé dam nhiém duoc cong tac 1ap du an, thiét ké cac hé thong
cap nudc.
-Phat trién khoa hoc k¥ thuit, ting cuong ng dung cong nghé moéi thong
qua chuyén giao cong nghé, timg budc hién dai héa hé théng cip nudc do
thi.
-Drfly manh dau tu cho san xuit cac thiét bi, vat tu, phu tung trong nudc va
qudc té chap nhan.
-Ap dung cac tiéu chuan, qui trinh, qui pham tién tién dua nganh nudc Viét
nam hoi nhap vai cac nude trong khu vue, phu hop véi chinh sdch mo cira
va méd rong hop tac qudc té ciia Pang va chinh phu.
1.2 KHAI NIEM CHUNG VE HE THONG CAP NUOC

1.2.1 Céc thanh phin co ban cia hé thong cAp nwéce va chirc ning

tirng cong trinh

4
» 1 > 5 > 3 > >
Song )
4 7
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Hinh 1.1: Cac thanh phan co ban cta cong trinh cip nudc.

Kv hiéu va chirc nang tirng cong trinh.

1- Cong trinh thu nwéc: dung dé thu nude tir ngudn.
2- Tram bom cdpl: dung dé bom nudc tir cong trinh thu 1én cac cong trinh xir 1y
(tram x1 1y).
3- Tram xi¢ Iy: dung dé 1am sach nudc theo yéu cau cta ddi tuong sir dung nudc.
4- Cdc bé chira nwéce sach: dung dé chtra nudc da 1am sach, du trit nuée chita
chay va diéu hoa ap luc gitta xir 1y (tram bom 1) va tram bom 2.
5- Tram bom 2: dung dé bom nudc tir bé chira nude sach 1én dai hodc vao mang
phan phéi cung cap cho cac ddi tuong su dung.
6- Pai nwéc: dung dé dy trir nude, diéu hoa 4p luc cho mang giira cac gid dung
nudc khac nhau.
7- Cdc dwong éng chuyén tii: ding dé van chuyén nudc tir tram bom cap 2 dén
diém dau tién cia mang ludi phan phdi nuée.
8- Mang lwéi phén phéi nwéc: ding dé van chuyén va phan phdi nudc truc tiép
dén cac d6i tugng phan phdi nudc.
1.2.2 Céc loai nhu ciu diing nwée

Khi thiét ké 1 hé thdng cip nudc can xac dinh téng luu luong cua timg nhu cu
dung nudc.

- Nudc dung cho sinh hoat trong cdc nha ¢ va trong cac xi nghi€p cong nghiép.

- Nudc ding dé tudi duong, quang truong, vuon hoa, cdy canh, ...

- Nude dung cho san xuit cua cac xi nghiép cong nghiép.

- Nudc dung dé chita chay.

- Nué6e dung cho cac nhu cau dic biét khac (nude ding cho ban than nha may
nuéc, dung cho hé théng xir Iy nude thai, nude do ri va nude dy phong).

1. Nhu ciu ding nwéc cho sinh hoat:
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La loai nu6c phuc vu cho nhu cau sinh hoat ctia con nguoi nhu dung dé an
uéng, tdm rira, giat gifl, chuan bi niu an, nudc cho cac khu nha vé sinh... Loai
nuéc nay chiém da sé trong cac khu dan cu. Hé thong cdp nudc cho sinh hoat
chiém pho bién nhat va chiém ty 1& 16n trong tong s6 cac hé théng cap nudc hién
c6. Nude dung cho sinh hoat phai dam bao cac tiéu chuan vé 1y hoc, hoa hoc va vi
sinh theo cac yéu cau cta qui pham dé ra, khong chia cic thanh phan 1y hoa hoc
va vi sinh
anh huong dén strc khoe con nguoi.

2 Nudc dung cho san xuét
C6 rat nhiéu nganh cong nghiép dung nudc véi cac yéu cau vé luu luong va
chat luong rat khac nhau. Co nganh yéu cau chat lugng nudc khong cao nhung s6
lwong 16n nhu ngang det, phim anh, cAp nuéc cho ndi hoi. nudc cho cac san pham
1a d6 an udng...Nudc cip cho cong nghiép luyén kim, héa chat yéu cau luu luong
16n nhung chit luong yéu cau khong cao.
3  Nuwéc dung cho chira chay
Du 1a khu dan cu hay cong nghiép déu co kha ning xay ra chay. Vi vay hé
théng cdp nude cho sinh hoat hay sinh hoat déu phai tinh dén truong hop co
chay. Nudc dung cho chita chdy dugc dy trit trong bé chira nudc sach cia
thanh phd.
1.2.3 Tiéu chuén, ché do dung nwéc.qui md cong suit ciia tram cip nwéc
1. Tiéu chuin ding nwéc.

Tiéu chuan dung nudc 1a lugng nude binh quan tinh cho 1 don vi ti€u thy
trén 1 don vi thoi gian hay 1 don vi san phdm (I/ngudi.ngay; I/ngudi.ca sx ; I/don
Vi sp).

Tiéu chuan dung nudce sinh hoat phu thude vao nhiéu yéu td khac nhau: muc
d6 tién nghi cua khu déan cu, diéu kién khi hau dia phuong, diéu kién quan 1y va
cap nudc, thoi han xdy dung... (xdy dung theo tiéu chuan 20TCN33-85)

a. Tiéu chuin dung nudce sinh hoat theo ddi tuong str dung .
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Bdng 1.1: Tiéu chuan ding nudc sinh hoat theo d6i tugng st dung

Tiéu chuén binh | Hé sb khong diéu
Déi tuong sir dung quan hoa gio
(I/nguodi-ngay) (K gio)
Thanh phd 16n, thanh phd du lich, nghi 200 - 250 1,5-1,4
mat, khu cong nghi¢p 1on
Thanh phd, thi xd vira va nho, khu cong 150 - 250 1,7-1,5
nghi€ép nhd
Thi tran, trung tdm cong ndng nghiép 80 - 250 2,0-1,7
Nong thon 25-50 2,5-2,0

Bang 1-2: Tiéu chuan ding nudc theo d6i twong va thanh phan cap nude.

Doi tuong dung nudc va thanh phan cip nudc Giai doan
2010 2020
D6 thi loai dac bi¢t, do thi loai I, khu du lich, nghi mat
a) Nudc sinh hoat:
A 20 £ . A, As an 165 200
- Tiéu chuan cap nudc (I/nguodi.ngay): + Noi dod 120 150
+ Ngoai vi 85 99
A Y % . nr A 80 95
- Ty 1€ dan s6 duogc cap nude (%): + N1 do 10 10
+ Ngoai vi
. A A oA \ . . 10 10
b) Nudc phuc vu cong cong (tudi cay, rira duong, ciru hoa,...);
Tinh theo % cua (a) 22+ 45 22+ 45
. A A1 P 0/ v <25 <20
¢) Nudc cho cong nghiép dich vy trong do thi; Tinh theo % cta 7+10 5.8
(a)
Nguyén Lan Phuong 7
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d) Nuéc khu cong nghiép (1ay theo diéu 2.4-Muyc 2)
e) Nudc that thoat; Tinh theo % cta (a+b+c+d)
f) Nudc cho yéu cau riéng ctia nha méay xtr Iy nuéc; Tinh theo %

cua (atb+ct+d+e)

D6 thi loai 11, @6 thi loai I1I

a) Nudc sinh hoat:

- Tiéu chuén cap nudc (I/ngudingay): +Noi do 120 150
+ Ngoai vi 80 100

- Ty 1& dan sb dugc cap nude (%): + No1 do 85 99
+ Ngoai vi 75 90

b) Nudc phuc vu cong cong (tudi cay, rira duong, ctru hoa,...); 10 10

Tinh theo % cua (a)

¢) Nudc cho cong nghiép dich vu trong d6 thi; Tinh theo % cuia 10 10

(a)

d) Nudc khu cong nghiép (ldy theo diéu 2.4-Muyc 2) 22+ 45 22+ 45

e) Nudc that thoat; Tinh theo % cta (a+b+c+d) <25 <20

f) Nudc cho yéu ciu riéng ctia nha may xt Iy nuée; Tinh theo % | 8§ =10 7+8

cua (atb+ct+d+e)

Do thi loai IV, db thi loai V; Diém dan cu néng thon

a) Nudc sinh hoat:

- Tiéu chuén cap nuéc (I/ngudi.ngay): 60 100

- Ty 1& déan sb dugc cip nude (%): 75 90

b) Nudc dich vy; Tinh theo % cua (a) 10 10

¢) Nudc thit thoat; Tinh theo % cua (a+b) <20 <15
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theo % cua (atb+c)

d) Nudc cho yéu cau riéng cua nha may xu ly nudc; Tinh 10

10

b. Tiéu chuin dung nwéc sinh hoat theo mirc d9 tién nghi cic nha &

Bang 1-3: Tiéu chuan dung nudc sinh hoat theo mirc dd tién nghi cac nha ¢

Tiéu chuan binh

H¢ so khong diéu

Mtrc d6 tién nghi cua cic nha & quan hoa gio
(I/nguoi-ngay) (K gi0)
Nha ¢6 voi nude riéng, khong co thiét bj vé 60 - 100 2,0-1,8
sinh
Nha c6 thiét bi vé sinh, tdm huong sen va
, 100 - 150 1,8-1,7
hé thong thoat nude bén trong
Nha c6 thiét bi vé sinh, tim huong sen,
, . 150 - 250 1,7-1,4
chau tdm va h¢ thong thoat nudc bén trong
Nhu trén va ¢6 tim nuée nong cuc bo 200 - 300 1,3-1,5

Chii y: Khi chua c6 s6 1iéu cu thé c6 thé 1dy tiéu chuan binh quan.

- Nha 1, 2 tang: 80 - 120 I/nguoi.ngay
- Nha 3, 5 tang: 120 - 180 I/ngudi.ngay

- Khu du lich nghi mat, khach san cao cap: 180 - 450 I/ngudi.ngay

- Nhiing khu dung nuéc ¢ vai cong cong 40 - 60 I/nguoi.ngay.

- Piém dan cu ndéng nghiép: 40 - 60 I/nguoi.ngay.

c. Tiéu chuan dung nuwéc cho nhu cau an uong va sinh hoat cho cong

nhan cac xi nghi¢p cong nghiép phu thudc vao luwgng nhiét téa ra trong

phan xwéng san xuat
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Bang 1-4: Tiéu chuan dung nudce cho nhu cau dn udng va sinh hoat cho cong

nhan cac xi nghi¢p cong nghi¢p phu thudc vao lugng nhi¢t tdéa ra trong phan

xuong san xuat

Tiéu chuan binh Hé s6 khong diéu
Loai phan xudng quan hoa gio
(/ngudi-ngay) (K gio)
Phan xudng téa nhiét > 20Kcal/m’ 45 2,5
gio
Céc phan xudng khac 25 3,0

d. S0 voi tim tinh theo s6 lwgng cong nhan va d* vé sinh ciia qua trinh sin

xuat

Bang 1-5: SO vo1 tam tinh theo s6 lugng cong nhan va dac diém vé sinh cua

qua trinh san xuat

Tiéu chuan tim sau 1 ca san xuat 300 1/gio cho 1 bo voi tim huong sen véi thoi

gian 45 phut
Nhom qua trinh | Dac diém vé sinh cta qua trinh san S6 nguoi sir dung tinh
san xuat Xudt cho 1 b voi huong sen
a) Khong lam ban quan 4o, tay chan 30
b) C6 1am ban quan 4o va tay chan. 14
: ¢) Co dung nudc 10
d) Thai nhiéu bui va cac chét ban doc 6

e. Tiéu chuan nwoc twoi

Nguyén Lan Phuong
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Bang 1-6: Tiéu chuan nudce tudi

Muc dich dung nudce

Don vi Tiéu
tinh chuan
(I/m?)

Ritra co gidi mat duong va quang truong da hoan thi¢n
Tuo1 co gi61 mdt duong va quang truong da hoan thién

Tud1 thu cong (c6 ong mém) via he, mat duong da hoan

thién

Tudi cay xanh do thi

Tudi tham cd va bon hoa

Tudi cay trong vuon uom cac loai

11an rura 1,2-1,5

antuéi | 0,3-04

Nantuéi | 0,4-0,5

1 ngay 3,0-4,0

I ngay 4,0 - 6,0

I ngay 6,0

f. Tiéu chuan dung nwéc cho nhu cau san xuat

Bang [-7:Ti€u chuan dung nudc cho nhu cau san xuat

g. Tiéu chuan cap nuwéc chira chay phu thudc vao qui mo dan so, so tang

nha, bac chiu lira va ap luc ciia mang luéi dwong ong cap nuwdc chira

chay

Bang 2-7:Ti€u chuan cap nudc chira chdy phu thudc vao qui mo dan so, so

tang nha, bac chiu Itra va 4p luc cua mang ludi duong ong cap nudc chira

chay
S6 S6 Luu lugng nudce cho 1 dam chay (I/s)
dan dam | Nha 2 tin tr& xubng | Nha hdn hop cac | Nha 3 tang tr& 1én
(1000 | chdy | v¢i bac chiu lta tang khong phu | khong phu thudc bac
nguoi) déng I mlv thudc bac chiu Itra | chiu Itra
thot |y \
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Pén 5 1 5 5 10 10
10 1 10 10 15 15
25 2 10 10 15 15
50 2 15 20 20 25
100 2 20 25 30 35
200 3 20 30 40
300 3 40 55
400 3 50 70
500 3 60 80

2. Ché @9 dung nwée: Ché do dung nudc ludn luén dao dong va khong diéu hoa
theo thoi gian.

Hé s6 khong diéu hoa (HSKDH)

Hé sd khong diéu hoa biéu thi su dao dong trong ché do dung nudc cua cac do

thi va khu cong nghiép, ky hi¢u 1a K, phan thanh Kngay, Kgio.

Kngay.ma;( _ =max.ngay
th.ngay
_ Qmin.ngay
ngay.mifn Q
th.ngay
gio.max = —EE = o max .ﬁ]’naX = 1,4 — 3’0
thgidi

_ Qmin.gid

gid.min
Q tb.gid

= o min.f min = 0,04 - 0,6

Trong do:
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- Qmaxngay : Luong nudce su dung cua ngay dung nudc 16n nhét trong nam
(m’/ng.d)

- Quminngay : Luong nudc st dung cua ngay dung nudc bé nhat trong nim
(m’/ng.d)

- Qmaxgio : Luong nudce su dung cua gio dung nudc 16n nhéit trong nim (m’/h)
Qmingio : Luong nudc sir dung cua gio dung nudc bé nhét trong nam (m*/h

- o hé s6 ké dén murc do tién nghi cua khu dan cu va diéu kién dia phuong
khéac nhau.

Olmax = 1,4 - 1,5 ; Olmin = 0,4 - 0,6

- PB: hé sb ké dén s6 dan trong khu dén cu.

S6 dan (1000 | 1 2 4 6 [ 1020 | 50 |100| 300 |[>1000
nguoi)

Bmax 20 | 1,8 |1,5| 1,4 ([ 1,3]1,2|1,15|1,1 1,05 1,0
Bin 0,1 {0,15{0,2|0,25 0,40,5| 0,6 | 0,7]0,85| 1,0

D61 voi cac xi nghiép cong nghiép:

- Nudc dung cho sinh hoat Kig:y = 1, Kgis = 2,5 - 3,0

1.2.4. Cong sut ciia hé thong cAp nwéc va lwu lwong tinh toan.
e (Cong suat ctia hé théng cip nudc 1a tong lwong nudc do hé thong
phat ra cho tit ca cac d6i twong tiéu thu trong 1 ngay dém.
e Duoc xac dinh theo cong thuc
Q = (2 Qumex + Quim * Qsten + Q sxen *Quusi + Quua ). b. ¢ (m*/ng )
Trong do6:
- a. Hé s6 ké dén luong nudc dung cho cong nghiép dia phuong va tiéu thu

cong nghiép, cac dich vu nam xen k& trong khu ddn cwa=1,1
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- b. Hé s6 ké dén lugng nudc ro ri, d6i v6i hé thong méib= 1,1+ 1,15

- c. Hé sb ké dén luong nuéc dung cho ban than nha may nudc ¢ = 1,05 +
1,1.

*Luu luwgng tinh toan:

1. Luu lwgng tinh toan cho sinh hoat ctia khu dan cu:

Qsh max = Kngay max - Qb ngay (m’/ngay)
Trong d6:  Kigay max: HSKDH ngay 16n T

Qtb ngay: Iwong nude tinh toan trung binh ngay trong nam cho nhu cau

sinh hoat.

2q;-N;

3 \
m’/nga
1000 ( gay)

Q tbngay

Trong do6:
-q;: tiéu chuan dung nudc trung binh cta khu vuc i (I/ngudi ngd), (xac dinh
theo tiéu chuan 20TCN 33-85)
- N;: dén s tinh toan khu vuc i (nguoi)
2. Luu lwgng cho nhu ciu sinh hoat clia cong nhin trong cac xi nghiép
cong nghiép.
Qshen ngay = 0,045 Nj.c; + 0,025 N,.c,  (m’/ngay)
Trong do6:
N, N,- s6 cong nhén trong cic phan xudng nong, lanh cua xi nghiép cong
nghiép trong 1 ca (ngudi)(m’/ngay)
Cy, Cy — S6 ca lam viéc cia phan xudng noéng, lanh cua xi nghiép cong
nghiép trong 1 ngay
3. Luu lwgng nwée tim sau ca ciia cong nhan trong cac xi nghiép cong nghiép.
Qim=03.n.c (m3/nge‘1y)
Trong do6:
- n: 6 b voi tdm huong sen, phu thudc vao ) nguoi va diéu kién vé sinh
trong xi nghiép cong nghiép.

- C: s0 ca lam viéc trong ngay.
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Hoic Qum= 0,060 N;.c; P;+ 0,040 N,c, P, - (m’/ngay)
Trong do: P P, 1a % cong nhan co6 tdm sau ca
4. Luu lwgng nuwdce tudi dwong, tudi cay.

10000.q,F

ngd = 1000 t :lo'tht (m3/ngé'Y)

Trong do:
- qt: tiéu chuan nudc tudi duong, tudi cay (I/m>ngd)
- Ft: dién tich can tudi (ha)
- Qungd: luu Iwgng nude tudi trong 1 ngay dém.
Luong nudc tudi trong 1 gio:

Q tngd
T

Q= (m’/h)

Trong d6: T 1a thoi gian tudi trong 1 ngay dém ( gi0)

5. Lwu lwong nuwée san xuit trong 1 ngay dém ciia nha may : Luu luong
nudc san xuat trong 1 ngay dém ctia nha may co thé lay theo kinh nghiém ctia nha
may twong tu hay xac dinh trén co s& cong sut hay sd lugng san phdm nha may
san xudt ra trong 1ngdy dém va tiéu chuan dung nudc cho 1 don vi san pham.

_q;n;
Qo 1000

(m*/ngay)

Trong do:
- qi: tiéu chuan nudc cho 1 don vi san pham (I/sp)
- ni: 6 san pham hay s6 don vi tinh.

Q.. =%

Trong d6: T 14 thoi gian san xuat trong 1 ngdy dém ( gid)

stngd (1/
— —onsd s)
Oues 36007

1.2.5 Nhirng van dé khac biét giira 1y thuyét va thuc té
Heé thdng cap nudc phai cé cac cong trinh diéu hoa luu lugng giita tram bom

cap I va tram bom cép II, gitta tram bom cap II va mang ludi cip nudc, d6 1a bé
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chtra va dai chtra. Trong thyuc té hién nay nhiéu hé thong cip nudc khong co dai
hoic trude ddy dd c6 nhung hién nay khong sir dung. Ly do c6 thé 1a: Pai nudc bi
10 i, b1 hédng, khong an toan, bi nghiéng lin...hodc dai nudc khong con tac dung
do lugng nudce cép khong du, khong lién tuc, dich vu cép nudc khong dam bao do
tin cdy ddi voi khach hang. Vi vay cac ho gia dinh di ty xay thém céc cong trinh
du trit nudc nhu bé chira, két chira va ca may bom ting ap cuc bd cho gia dinh.
Ché do cip nudc c6 dai diéu hoa chung bi pha v&, 4p luc khong du dé dua nudc
1én dai. Khi d6 cac bé chira nudc, két nude trong nha dong vai tro thay thé cho dai
nudc.

Khi thiét ké hé thong cip nudc khong cé dai, viée chon dp luc tw do can
thiét & cudi mang luoi can phai tinh toan can nhéc theo tinh hinh cu thé vé dia hinh,
tinh chat xay dung, diéu kién kinh té cua dia phwong vi né lién quan dén ap luc
lam viéc ctia tram bom cap II va chi phi dién ning trong sudt qua trinh quén 1y,
van hanh cua hé théng cap nudc.

1.2.6 Quan hé giira cAp nuwéc, thoat nwée va méi truong

Khi thiét ké hé thong cap nudc phai quan tim dén hé thong thoat nude va
vé sinh méi trudng cta khu vyc. Mdi quan hé giita cAp nudc, thoat nudc va moi
truong thé hién & chd khi cép nude cho mot dbi tuong nao dé6 mot lugng nudce
sach nhét dinh thi chinh déi twong dé s& thai ra mot luong nude thai twong duong,
bi 6 nhiém ning rat kho tai tao. Khi thiét ké hé théng cap nudc nguoi thiét ké phai
xét dén van dé moi truong, két hop hai hoa giira van dé cip nudc va thoat nudc,
dam bao nude thai dugc thu gom, xir 1y trude khi thai ra moi trudng khong dé xay
ra cac tic dong xau nhu ngdp Gng cuc bd, phd v& canh quan va moi truong sinh
thai...

1.2.7 Tudi tho cic cong trinh
Khi tinh toan thiét ké, tinh khau hao c6 thé tham khao tudi tho cac cong trinh:
-Cong trinh xay dung bang bé tong ¢t thép trong tram xir 1y: 50 nam
-c4c thiét bi co dién : 10-20 ndm

-Mang ludi duong dng bang kim loai : 30 nam
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-Cong trinh dap chtra nudce : 100 nam
1.3 Ngudn cung cip nuwdéc
1.3.1 Céc loai ngudn nwéc
1. Ngudn nwéc mit: Song ngoi, ao hd va bién.
a. Nwée sdng 13 loai nude mit cha yéu dé cung cap nude.
* Uu: - Trir luong 16n c6 kha ning cung cap cho cac ddi tugng dung nudc cho
trudc mat va tuong lai.
- Dé tham do va khai thac.
- P9 cimg va ham lugng sit nho.
* Nhugc: - Thay ddi 16m theo mua vé d6 duc, luu lugng, murc nude va nhiét do.
- Ham luong cé@n cao (Vé mua 1ii) ¢ nhiém ban vé vi trung 16m, dé bi
nhiém ban boi nudce thai do d6 gia thanh xu 1y dat. Bé dam bao st dung ngudn
nudc 1au dai can phai cb chién luge sir dung hop 1y va bién phap bao vé ngudn
nudc mat
b. Nwéie subi.

Mua khé nuéce rit trong nhung luu lugng nho.

Mua li lvu luong 16n nhung nuée duc, co6 nhiéu cat soi, mic nudc 1én
xudng dot bién.

C6 thé sy dung cap nude cho cac ban lang hodc cac don vi quan doi trong
khu vyc. Néu mudn sir dung cap nuédc 16n phai c6 cong trinh duy trit va phong
chbng pha hoai.

c. Nuéc hod, dam.
Hb ty nhién thuong co trit luong nho, chi c6 mot vai hd 16n c6 kha ning lam
ngudn cung cap nude cho cac ddi twong vira va nho
Nudce hd tuong ddi trong (ven hd duc hon do bi anh huéng cua song), ham luong
can bé, it chat lo ling do da duogc 12“'1ng tu nhién va kha 6n dinh. Ham lugng can
cling dao dong theo mua. Nhung nude hd, ddm co6 do mau cao do anh hudng cua
rong réu va cac thuy sinh vat, thuong dé& bi nhiém trung, nhim ban néu khong

duogc bao vé can than.
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Ham luong chét hiru co trong nuéc hd thuong cao do xac dong thuc vat xung
quanh ho gay nén.
d. Nwéc bién.

Pay 14 ngudn nudc trong twong lai, cé xir Iy chung cat , boc hoi nén it kinh

2. Nguon nwée ngdm. Uu tién cho hé thong cap nudc vira va nho

e Uu:

- Nuée rat trong sach: ham lugng can nho, it vi trung do nudce thAm qua cac

tﬁng chtra nudc thuong 1a cat, cudi, séi giéng nhu loc qua 16p vat liéu loc.

- Xtr ly don gian (thuong 14 khir sat va khir tring) — gia thanh ré

e Nhuoc:

- Tham do 1au, kho khan

- Do ton tai trong cac ting chira nudc thudng c6 cac khoang chat nén nudce
ngam thuong chira nhiéu sit, mangan hodc bi nhiém min ving ven bién luc nay
xu 1y kho va phuc tap.
3. Ngudn nwéc mua.

Ngudn nuée cip cho dbi twong nho, chu yéu cho ting gia gia dinh ¢ nhiing
ving thiéu nudc ngot nhu mot s6 ving ¢ mién nui phia Bac, ving déng bang song
Ctru Long, hai dao, bién phong thiéu nude ngot. ..

Nudc mua twong ddi sach, nhung ciing bi nhiém ban do réi qua khong khi & khu
cong nghiép hodc do thi, ro1 qua mai nha ... mang theo bui va cac chit ban khac.

Chu ¥: Nudc mua thiéu cac mubi khoang can thiét cho sy phat trién co thé con
nguoi va suc vat.

3. Luwa chon nguﬁn cung c?ip nuoéc

Viéc Iya chon ngudn nudc phu thude cac diéu kién sau:
- Phai ¢am bao yéu cau vé luu lugng cho trude mat va 1au dai vé sau.
- Chét luong nudc dap mg yéu cau vé sinh theo TCXD-33-68, wu tién chon

nguon nudc dé xur 1y va it dung hoa chat.
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- Uu tién chon ngudn nudc va cong trinh thu gan noi tiéu thy, c6 sin thé ning
dé tiét kiém nang luong, c6 dia chét cong trinh phu hop voi yéu cau xay dung, cé
diéu kién bao vé nguén nudc.

- Khong 1am thay doi ché d6 dong chay cua cac ngudn.

- Két hop voi cac muc tiéu khac nhu qubc phong, thuy loi.

- Uu tién chon ngudn nudc ngam néu luu lugng dap tng yéu cau sy dung vi
nudc ngam kinh té trong khai thac, quan 1y ....

1.3.2 Khai thac va sir dung ngudn nuéc

Do nhu cau cua doi sdng hang ngdy, do nhu cdu cta qua trinh san xuét loai
ngudi da stir dung nudc ngdy cang nhiéu vé sb lugng va phong phti vé muyc dich.

Ciing nhu céac tai nguyén khac tai nguyén nudc khong phai la vo tan dac biét 1a

nuéc ngot, dang ngudn nudc cb gia tri truc tiép va duge khai thac sir dung nhiéu
nhat, thuan loi va gia thanh ha. Nhung vong tuan hoan ciia nudc c6 thé bi pha vo
dan toi nhitg hiu qua nghiém trong lam 6 nhiém ngudn nudc sach do su thiéu y
thirc va vo trach nhiém cta chinh con nguoi.
Trudc day nguoi ta coi tai nguyén nudce 1a thir troi1 cho va vo tan do d6 khong co y
thire tiét kiém va bao vé no. Khi sé luong ngudi trén Trai dat con it, mic do s
dung nudc nhod bé, ngudn nude c6 kha ning dung hoa cac tac dong cta con ngudi
va lay lai thé can bang tu nhién.

Trong nén dai cong nghiép, qui mo khai thic nudc ngudn vugt qua kha ning
can béng tu nhién. Do d6 can phai tinh toan viéc st dung nudc tdi wu dé phuc vu
trudc mat va lau dai, dam bao cho su phat trién ctia ca hanh tinh.

Hién nay do anh hudng ciia yéu to canh tranh trong nén kinh té thi truong, con
ngudi chi lo loi trudc mat ma khong luong trude nhitng hau qua lau dai, mat khac
do khai thac rimg bira bai dan dén can kiét ngudn nudc, viéc x4 nudc thai sinh
hoat, san xuit.. ra cac ngudn séng ngdi ma khong duoc xu 1y thich dang din dén
tinh trang nganh nay st dung nganh kia chiu hau qua, cac thé hé sau co thé chiu

“khat nudc” tram trong.
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Can phai nhan thirc rang: sir dung ngudn nudc phai di d6i véi bao vé. Viéc khai

thac ngudn nudc phai dugce phan tich k§ ludng phai duge tinh toan, phan tich k§
ludng voi tinh than trach nhiém cao va c6 co so khoa hoc.
Phuong phap bao vé tich cuc dit ngay trong khai thac st dung, can phai co giai
phap k¥ thuat trong khai thac, nghién ctru nhitng bién d6i ngudn nudc do tac dong
khai thac st dung nudc dé dé xuat cac qui trinh k¥ thuat tai tao nudc, bao vé hicu
qua ngudn nude 1 nhimg ndi dung khoa hoc c6 gid tri thuc tién tam ¢ chién luoc
trén toan cau.

St dung hop 1y ngudn nudc bao gom ca tiét kidm nude do giam duge chi phi
dau tr xdy dung ban dau va quan 1y cac cong trinh khai thac nude, ddng thoi giam
duoc luong nude thai, han ché nguy co giy 6 nhiém ngudn nude. Xu thé hién 1a
loai ngudi di va dang nghién ctru dén “Cong nghé san xuét sach hon”, “Cong
nghé san xuat it nudc”, ché tao va cai tién thiét bi vé sinh tiét kiém nudc. ..chinh la
dé gop phan vao viéc sir dung hop 1y ngudn nudc.

1.3.3 Qui hoach sir dung va bio vé ngudn nuée
Noi dung tong quat cua str dung hop 1y ngudn nudc gom:

- Nghién ctru phuong phap va giai phap khoa hoc cong nghé nham khai thac
c¢6 hiéu qua nhat tai nguyén nudc cho muc dich str dung trudc mat va lau
dai.

- Nghién ctru nhiing co sé va phuong phap khoa hoc nham du béo dai han
cic qua trinh thuy vin s& dién ra do anh hudng hoat dong kinh té- xa hoi
cua con nguoi, tr d6 nghién ciru quan hé va anh huong cta cac qua trinh
thuy van dén qua trinh tur nhién, tirc 13 dién bién ctia méi trudng thién nhién
noi chung.

- Nghién ctru nhitng phuong phap khoa hoc va k¥ thuat- cong nghé nham
danh gia quan 1y vé luong va chit cic ngudn nude mot cach chinh xac,
d6ng thoi nghién ctru xay dung nhitng cong nghé tién tién vé sir dung nudc
it ton kém, thai nudce t6i thicu, xtr Iy nudc thai mot cach co hidu qua voi chi

phi hop 1y, dé ap dung.
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Ngoai ra can xay dung cac chi dan, hudng dén, cac tiéu chuén, qui trinh, qui pham
dbi voi viée khai thac va st dung ngudn nude, ké ca viée tuyén truyén phd cap
nhimg kién thtrc co ban nhat vé ngudn nudc va st dung nude.

Viéc du bao nguén nudc cd y nghia to 16n. Dy bao chia thanh ngén han va dai han.

-Dy bio ngin han bao gdm céc thong tin vé trang thai ngudn nudc trong
thoi gian mot hodc mot sd ngdy sap toi nham dua ra nhimg giai phap cip bach dé
diéu chinh ché do st dung nudc hodc phong ngira nhimg bién doi dot ngdt do
thién nhién gdy ra.

- Du bdo dai han la du bao trude trong khoang thoi gian dai nhiéu thang
nhiéu ndm vé ché do bién ddi ngudn nudc, nham diéu chinh chién luoc khai thac
st dung nudc, han ché nhitng thiét hai va chi phi khong dang c6.

Viéc du bao cac qua trinh ty nhién 13 rat phirc tap vi ngudn nude va cac yéu té cua
n6 1a cac dai luong ngau nhién, do @6 dé c6 du bao ding dén, chinh x4c can co su
hiéu biét sau sic ban chit cic qua trinh bién d6i tu nhién, dong thoi phai tiép thu
ké thira va van dung nhitng thanh tyu khoa hoc, nhiing kinh nghiém ctia nhan loai
trong nhiéu linh vyc.

1.3.4 Quan Iy va giam sat ngudn nwéc

1. H¢ thong quén 1y nha nuéc vé sir dung va biao vé ngudn nuéce

Khai thac sir dung tong hop, hop 1y ngudn nudc 1a mot van dé c6 tim chién
lugc khong chi trong pham vi mot quic gia ma di try thanh nhiém vu cia toan
nhan loai. Ngudn nudc 1 tai nguyén thién nhién dong thoi 1a méi trudng sdng cd
quan hé mat thiét dén cac moi truong khac, nhu méi truong dat, khong khi, tham
thuc vat, dong vat, trong d6 c6 xa hdi con nguoi.

Tiém ning va kha ning cta ngudn nudc rat da dang, co thé khai thac vao nhiéu
muc dich véi loi ich rat 16n, song néu pham sai 1am trong vi¢c st dung, nhat 1a
trong quan niém tng xtr voi ngudn nudce nhu mot thir troi cho khong thiéu trach
nhiém, thiéu than trong trong viéc st dung ngudn nude, thi hau qua s& khong thé

luong ndi. Hién nay nhi€u noi, nhi€u lic nhi€éu nudc ding trude nguy co thiéu
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ngudn nude sach, ho da phai tra gia khong chi tinh bang tién bac ma con bang sinh
ménh cta nhiéu ngudi.
Nhiéu nuéc di hinh thanh bo luat vé st dung va bao vé nguén nude dudi sy diéu
hanh quan 1y truc tiép ctia co quan nha nudc vé st dung va bao vé ngudn tai
nguyén thién nhién.Nhiéu quéc gia di phéi hop nghién ctru van dé st dung va bao
vé ngudn nude va hinh thanh nhitng t6 chirc lién qudc gia nham khic phuc c¢6 hiéu
qua nhimg anh hudng bét loi dang dién ra do hoat dong kinh té xd hoi ctia con
nguoi.
2.Quan tric ngudn nwéc bing thaim khong vii tru
Hién nay nhiéu nudc di sir dung vé tinh hodc may bay dé nghién ctru ngudn
nude dya trén nguyén tic phan xa khac nhau ctia cac d6i twong khac nhau.
Viéc quan sat ¢ thé bang truc giac (bang mit), hoic bang cac thiét bj chup anh
hay quay phim. P cao quan trac tir vai trim mét dén 10-15 km.
Phuong phap tham khong vii try c6 thé phan thanh sau nhom:
-Tén Itra vii tru;
- Tau vii try hodc tram vii try c6 nguoi lai;
- V& tinh mat dat;
- V¢ tinh dia tinh;
- Céc tram ty dong hodc tram gitra cac hanh tinh c6 nguoi 1ai;
- Tram thién van Mat Trang.
3.Giam sat chat lwong ngudn nuwéc
a.Nhiém vu ciia giam sat chat lwong ngudn nwéc bao gom:
-Theo d&i su bién dong vé thanh phén héa hoc cua nudc, dac biét cac thanh
phan gy 6 nhiém ngudn nudc, lam giam chat lugng nudc.
-Pdi véi nude ngam theo ddi su phat trién cua phéu ha thip myc nude theo
thoi gian khai thac va su bién dang lun mat dat do ha thip myc nudée khi khai thac.
-Dy bao xu thé bién doi cua chat luong nudc ngudn va dé xuat cac bién phap
phong chéng, giam nhe cac tic dong tiéu cuc cua viéc khai thic nude dén moi

truong.
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b.Mang lu6i giam giat chit hrgng nwrée ngudn

-Can phai t6 chirc mang ludi theo ddi chat lugng cac ngudn nudc mit va nude
ngam.

-DPbi v6i nude mit : 1ap cac tram quan tric trén cac con song, tai cac diém quan
trong c6 cac ngudn gay 6 nhiém tac dong dén ngudn nudc.

-Béi véi nude ngém can to chirc theo ddi muc nuée trong cac 16 khoan, su sut
lan mat dat.

-Céc chi tiéu giam sat: phén tich cac chi tidu theo tiéu chuan TCVN 5942-1995,
TCVN 5943-1995.

-Tb chtrc cac phong thi nghiém.

-Trién khai cong tac do dac, 1y mau, thi nghiém phan tich, xir 1y tong hop
thong tin, luu trir s6 liéu, 14p béo cao dinh ky hang thang, qui, nim dé dé xuat giai
phap bao vé ngudn nudc nhat 13 trudng hop xay ra cac su cd vé ngudn nudc.

1.4 Cac loai hé thdng ciAp nwée va ché @ 1am viéce ciia hé thong cip

nuwoc

1.4.1 Phan loai:

1. Theo d6i twong sw dung nuwéc
- Hé thdng cap nude do thi.
- Hé thdng cip nude cong nghiép.
- Hé théng cap nude ndong nghiép
- Hé théng cap nudc dudng sit.

2. Theo chirc nang phuc vu.

- Hé théng cép nudc sinh hoat: phuc vu cac nhu cau sinh hoat cua nguoi dan
trong cac do thi nhu céip nudc cho an uéng, te“im, ria, nudc phuc vu cho nha vé
sinh...

- Hé thdng cip nudc san xuét: phuc vu cho san xuat trong nha mdy, cac khu
cong nghiép. Nudc cdp cho san xuit yéu cau vé sb luong, chat luong va ap luc rat

khac nhau. Mgt nha may c6 thé yéu cau nhiéu loai nudc voi chat lugng khac nhau.
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- Hé thdng cp nudce chita chay:vuc vu cho viée dép tit cac dam chay trong khu
dan cu va cac khu cong nghiép.

- Hé thong cip nudc két hop: 1a loai hé thong két hop cac hé thong trén. Tuy
theo yéu cau cu thé vé sb luong va chét luong, c6 thé két hop hé thdng cip nudc
san xuét va hé théng cap nudc sinh hoat khi yéu cau vé chat lugng nudc san xuat
tuong tu chat luong nudce sinh hoat, hodc chat luong nudc yéu cau san xudt thap
hon nudc sinh hoat nhung sb lugng it.Co thé sir dung hé thng két hop khi yéu cau
chét luong nudc san xuit cao hon, khi d6 phai co thém cong trinh xt 1y cuc bd
nudce sinh hoat dé dat yéu cAu chit luong cua nudc san Xuét.Tru:c‘mg hop nudc san
xuat yéu cau s6 luong 16n nhung chét lugng thap thi phai xay dung hé thong riéng.

3. Theo phwong phap sur dung.

- Hé thdng cip nude chay thang: nudc dung xong thai di ngay.

- Hé thong cap nudc tudn hoan: nude chdy tuan hoan trong 1 chu trinh kin. Hé
théng nay tiét kiém nudc vi chi can bd sung phan nuéc hao hut trong qué trinh
tudn hoan, thuong ding trong cong nghiép.

- Hé thdng cap nudc dung lai: nude ¢6 thé dung lai 1vai 1an nita méi thai ra,
thuong ap dung trong cong nghi¢p.

4. Theo phwong phap van chuyén nwée.

- Hé théng cip nudc co ap: nudc chay trong 6ng chiu ap luc do bom hodc bé
chtra nudc trén cao tao ra.

- Hé thong cdp nude ty chay: nude tu chay theo dng hodc muong do chénh léch
dia hinh.

5. Theo phuwong phap chira chay.

- Hé théng chita chay ap luc thap: ap luyc nudc ¢ mang ludi dudng dng cip

nuéc thap nén phai dung bom dit trén xe chita chay nham tao ra ap luc can thiét

dé dap tat dam chay.
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- Hé théng chira chay ap luc cao: 4p luc nude trén mang ludi dudng dng dam
bao dua nudc té1 moi noi chira chay.
6. Theo pham vi cAp nuéc:

- Hé thdng cap nudc trong nha.

- Hé thdng cap nudc tiéu khu.

- Hé thong cap nudc thanh pho.

7. Theo loai ngudn nuérc.

- Hé thong cép nudc mat.

- Hé théng cap nude ngam.

- Hé thdng cp nudc mua.
1.4.2 Ché dp tiéu thu nwée cia thanh phd va cach xac 1ap ché dé bom nwéc
vao mang lwéi cip nuée.

Ché d¢ nudc tidu thy thay doi theo timg gid trong ngay. Nhiém vy ciia tram
bom cép II dam bao yéu cau dung nudc cho toan thanh phd. Trong thuc té khong
thé chon ché d6 bom hoan toan ding véi ché d6 tiéu thu vi nhu vay s rat phtrc tap
cho cong tac quan ly va chon ching loai bom.

Nguyén tic chon bom 13 phai cing loai, c6 thong s6 k¥ thuat twong duong
nhau dé thuan tién cho viéc ghép bom song song trén cung mot hé théng 6ng day.
Vi vay thuong chon ché do 1am viéc cua tram bom cép hai theo hinh bac thang,
1am viéc 6n dinh trong mot sb gid véi cac bom cung loai ghép song.

Ché d6 1am viéc cua tram bom cap II phai bam sat ché d6 tiéu thu nudc dé
giam bot dung tich diéu hoa cua dai. Thong thudong tram bom cép II chon ché do
lam viéc hai bac. Trong nhiing gio dung nudc it chon 1 hodac 2 bom cung loai co
lwu luong tong cong tng véi luong nudce tiéu thy. Trong nhimg gid ding nudc

nhiéu ghép cac bom cung loai ¢ luu luong twong tmg.
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Trong cac thanh phd nhé qui mé ding nudc it, thanh phan cac dbi twong ding
nudce don diéu, ché 46 dung nudc thay ddi va dao dong 16n co thé chon ché do lam
viéc ctia bom cap II theo 3 cip.

1.4.3 Sw lién hé giira cac cong trinh ciia hé théng cip nwéc vé hru lwgng

Tram bom cép I ¢6 nhiém vu cung cép nudc cho tram xu 1y. Tram xu ly dugc
thiét ké v6i cong sudt nhat dinh va lam viéc 6n dinh trong timg thoi ky nhat dinh.
Theo nguyén tic tram xt Iy phai dam bao cung cip nudc cho ngay dung nuéc 16n
nhit trong nam. Trong nhiing ngay dung nudc it nhat- tram 1am viéc véi cong suat
nhé nhung van dam bao ché d6 lam viéc 6n dinh véi luu luong khong doi trong
ngay.

Mot s cong trinh trong tram xtr 1y phai c6 yéu cau dau vao lam viéc 6n dinh
méi dam bao ché do 1am viéc tot va cé hidu qua. Néu luu lugng thay doi dan dén
ché d¢ thuy luc trong cac cong trinh xir Iy khong 6n dinh 1am hiéu qua xu 1y giam.

Vi vy tram bom cép I lam viéc véi luu lugng khong déi xap xi 4,17 % Qugas
thuong chon s6 lwong bom 2-3 cai dé giam kich thudc va kinh phi xay dung tram.

Ché d6 1am viéc cua tram bom cép II theo Cép va bam sat ché do tiéu thu nudc
ctia thanh pho.

Do ché d6 lam viéc ctia tram bom I va tram bom II khac nhau nén can phai cd
cong trinh diéu hoa lugng giita 2 tram bom d6 13 bé chira nuéc sach trong tram xir
ly. Trong nhitng gid TBI cap nudc thd vao 16n hon luu lugng nude bom tir TBII,
no dugc tich lily vao bé chira nude sach. Nguoc lai luu lugng nuée bom di tir TBII
lon hon lugng nuéc ciia TBI cap vao thi nude tir bé chira s& bu vao luong nudc
thiéu hut.

Ché d6 l1am viéc cua TBII theo cép, trong khi ché d6 tiéu thu nudc thay doi
theo tirng gid trong ngay. Do d6 phai cé cong trinh diéu hoa luu luong gitra ché do
bom nudc va ché do tiéu thu nudce, dé chinh 1a dai nude. Trong nhitng gid thii cap
vao mang ludi 16n hon luu luong nudc tiéu dung, nude duge dua 1én cung cip cho

dai. Nguoc lai,khi luu lugng nudce ti€u dung 16n hon luu luong TBII cung cép vao
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mang lu6i thi nuwéc ra khoi dai cing véi nude tir TBII dé cung cip nude da yéu
cau cua dbi tuong sir dung.

Nhu vay vé ly thuyét dai nu6e c6 nhiém vu diéu hoa luu luong va tao ap luyc dua
nude téi moi diém trong thanh phd.

Tuy nhién, trong qua trinh st dung, do tin cy cta hé théng cap nudc khong
dugc dap tng dé xay ra tinh trang méat nudc hoic thiéu nude. Do d6 cac ho gia
dinh phai xay dung cong trinh du trit nude riéng nhu két nude, thung chira...Céc
két nude s& dam nhiém chirc nang diéu hoa luu lwong thay cho dai nude.

1.4.4 Sy lién hé vé 4p lwe giwa cac cong trinh trong hé thong cip nudérc.

Nudc duoc dua t6i noi tiéu dung bang ap luc do may bom hay dai nude tao ra.
Mudn cung cap nudc duoc lién tuc thi 4p luc ciia bom hodc chiéu cao cua dai phai
du dé dua nudce t6i vi tri bat loi nhét cua mang ludi tic 1a ngéi nha & xa nhét, cao
nhat so voi tram bom, dai nudc, dong thoi ¢ d6 cling phai co 1 ap luc tw do can
thiét dé dua nudc dén cac thiét bi vé sinh & vi tri bat loi nhat ciia ngdi nha.

1. Khi dai nwéc & ddu mang ludi.

Duong do ap

Cos chuan

Hinh 1-2: Sy lién hé vé ap luc giua cic cong trinh trong hé théng cap nudc khi dai

nudc ¢ dau mang ludi
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Tir so dd , viét phuong trinh Bernoulli cho hai mat cit tai noi dat dai va noi c6 nha
bt loi

ZstHe=He +hy +Zy, - Z4

Rt ra chiéu cao xay dung dai

Hg=He +hy +Zn, - Zg (m)

Nhan xét:

- Néu ép lyc can thiét cia ngdi nha 16n thi chiéu cao xdy dung dai nudc ciing
16n.

- Néu tong ton thét ap luc tir noi xay dung dai dén diém bat loi 16n thi chiéu
cao xay dung dai nudc cling lon. Truong hop nay xay ra khi mang phéan
ph6i dang kéo dai hodc khi xac dinh thay lyc da chon duong kinh nhd, van
toc kha 16n.

- Néu d6 chénh giita noi xay dung dai nuéc va noi ¢6 ngdi nha bat lgi 16n thi
chiéu cao xay dung dai s& nho. Do d6 nén chon vi tri xay dung dai nudc &
noi cao trong thanh phd. Dai nuée nén dat ¢ nhitng diém cao, cang kinh té
vi gia thanh x4y dung thip, ton that 4p luc va ning luong bom ciing it
hon.Khi tinh toan Hy = 0, bé chira nudc trén cao thay thé cho dai nude goi
1a bé chira ap luc.

Tuong tu viét phuong trinh Bernoulli cho hai mat cit tai noi dat TBII va dai

nudc.

Zy+Hy=Hg+hg +hy, +Z4
Suy ra ap luc can thiét cua TBII
Hy,=Hg+hg +h, +Z4-74 (m)
Trong do6:

- Het: ap luc can thiét ctia ngdi nha bat loi (m)

- Znh, Zd, Zb: cbt mat dat cua ngdi nha bat 1oi, noi dat dai va noi dat tram
bom.

- hy, hy, hy: tong t6n that 4p luc trén dudng éng tir ngdi nha bat loi dén dai,

tur tram bom dén dai va tir bé chira dén tram bom.
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- hd: chiéu cao phan nudc chira trong bau dai.

2.Khi dai nwéc ¢ cudi mang hroi.

a. Khi hé thong diung nwéc nhiéu nhat (Q,..,).
Trong gid dung nuéc 16n, TBII va dai nude cung cung cap nudc vao mang dé dam
béao luu lwong nude theo yéu ciu cua thanh phd.

He=H+h, +Zy—Z,

H,=H,+hy+hs+Z,—Z,

Trong d6: h,, hy, hy: tong ton that ap luc tir dai, tir diém dau tién cia mang dén
diém a (ngdi nha bét loi va trong dng dan tir tram bom II dén diém dau tién cua
mang) (m).

b. Khi hé thong diing nwéc nhé nhat.
Hp qmin = Ha + hg + hyq + Zg — Zy,
3.Ché d9 1am viéc ciia mang khi dai nuéc & giira mang luéi
He=Hy+h +Z, - Z4
Hy, =Hg+hg +hy +Z4-Z,(m)
4.H¢ thong cAp nwée khong co dai
Khi ché d6 tiéu thu nude cua ddi tuong dung nudc luon diéu hoa, su thay doi
lwu lwong khong dang ké ( cap nudc cho san xuat) hodc truong hop cip nudc tu
chay thi khong can dai nuwéc. Mang lu6i duong dng phan phdi nudc duoc tinh toan
trén co s& dam bao 4p luc du tai diém bat lgi nhat. can c6 phuong an vach tuyén
mang ludi va tinh toan chon duong kinh dng hop 1y dé giam kinh phi xdy dung
mang ludi dén mirc thap nhat.
5. Trudng hop khi hé thong cé chay.
a. Khi dai nwéc & dau mang luéi
Hinh 1-3: Su lién hé vé ap luc giira cic cong trinh trong hé thong cap nudc khi dai
nuéc & ddu mang luéi trong trudng hop hé thong co chay
1- Buong do ap trong truong hop binh thuong (khong cé chay)
2- Puong do 4p trong truong hop ¢ chay, phu thudc vao mbi lién hé giira

ap luc can thiét H, lac binh thudng va Hee phy thude vao tong ton that ap
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luc trong mang giita 2 trudong hop ma (2) c6 thé nam trén hodc dudi dai
nude (cha y: néu cao hon dai thi phai dong lai).

3- Pudng do ap tinh toan khi c6 chay ndm duéi muc nudce trong dai.

2. Khi dai & cudi mang lwoi.
Q2 = Qstmax T Qce
Hy=H. t hee + Ze. - Zy,
1.5 CAC CONG TRINH PIEU HOA VA DU TRU NUOC.
1.5.1 Bé chira nwéc sach
1. Nhiém vu: Bé chita nude sach c6 nhiém vu diéu hoa luu lugng gitra TBI va
TBIL; du trit lvgng nude chira chay trong 3 gid, nude xa cin bé ling, rira bé loc va
nuéce ding cho cac nhu cau khac cia nha may.
2. Céc loai bé chira
Bé chira c6 thé xay bang gach, da hoc hodc bé tong cbt thép. Trén mit bang cd
dang hinh chir nhat hoac tron ( khi dung tich <2000m3).
Bé ¢o thé xay dung ndi, chim hodc ntra ndi nira chim. Chon cao trinh day bé phu
thudc day chuyén cong nghé tram xur ly, diéu kién dia hinh, dja chét va thuy van.
Thong thudng bé chira c6 dang nira ndi nira chim.
3.Yéu ciu co ban vé ciu tao va trang thiét bi cho bé chira

a. Yéu cau:
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-Bé chtra nude sach phai co két cau viing chéc, chiu dugc tai trong cua nudc va
dat. Tuyét dbi khong duoc ro ri dé chdng that thoat va dic biét 1a chdng 6
nhiém nudc trong bé.

- Bé chtra nuéc sach thudng dugc chia thanh nhiéu ngan dé tao dong chay luu
thong trong bé, tranh cac ving nudc chét trong bé, dong thoi du thoi gian tiép
xuc giita nude véi chat khir tring.

- Bé chira phai c6 do dbc day vé phia hd thu noi dat ong hit cia may bom dé
thuan tién cho viéc thau rira bé. H thu noi dat éng hut phai c6 kich thudc dam
bao viéc hat nudc ctia may bom va dé tan dung tdi da dung tich cta bé chua.

b. Trang thiét bi cho bé chira

- Ong din nudc sach vao bé

- Ong hut

- Ong tran

- f)ng X4 can

- Ong thong hoi

- Lép dat phu

B

/—beﬁ

\l_Aﬁ

' Hinh 1-4 : BE chira
1. Ong dan nuéc sach vao bé
2. Ong tran
3. Ong hut
4.0ng x4 can
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4.X4c dinh dung tich ciia bé chira
* Dung tich bé chia duge xac dinh boi cong thirc sau:
We = Wee + Wpy + Wy (m/ngay).

Trong do6:
+ W 1a dung tich nu6e dé dap tit dam chay, (m’/ngay).
+ Wpy 1a dung tich diéu hoa, (m’/ngay).
+ Wrxe 12 luu lwong can cung cép chu ban than tram xu 1y, (m’/ngay).
Xac dinh dung tich diéu hoa cia bé chira theo nguyén tic:
- Khi luu lugng cua Tram xu ly 16n hon luu lugng tram bom II nudc dugc

tich lity thém vao bé.

Quio =Q1—Q2 (% Qngd)
Trong do: Q, 1a luu lugng cua TXL (% Qnga)
Q2 1aluu luong cua TB I (% Qned)

- Nguoc lai luu lugng cua Tram xtir Iy nho hon luu lugng tram bom II thi

nude & bé chira cung cip thém vao mang luéi. Qui ude nude ra khoi bé

Qra = Q2 - Ql (% Qngd)

Bang xac dinh dung tich diéu hoa ciia bé chira

] Ché dp
Che do 1am . 2
Lam viéc Vao bé Ra bé Con lai
Gio viéc cia TXL TR % 0 | (% Qua) % Oucd)
cua 0 Q, o Qn o Qn
(% Qua) | i “ “
(Y0 Quga)
0-1 4.16 0.905 3.255 6.525
1-2 4.16 0.935 3.225 9.749
2-3 4.16 0.935 3.225 12.974
3-4 4.16 0.996 3.164 16.138
4-5 4.17 1.798 2.372 18.510
5-6 4.17 2.734 1.436 19.946
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6-7 4.17 6.003 1.833 18.113
7-8 4.17 5.021 0.851 17.262
8-9 4.17 4.810 0.640 16.622
9-10 4.17 5.202 1.032 15.589

10-11 4.17 5.504 1.334 14.255

11-12 4.17 5.625 1.455 12.800

12-13 4.17 5.021 0.851 11.949

13-14 4.17 4.931 0.761 11.188

14-15 4.17 7.977 3.807 7.381

15-16 4.17 5.233 1.063 6.319

16-17 4.17 5.263 1.093 5.226

17-18 4.17 5.491 1.321 3.905

18-19 4.17 5.462 1.292 2.613

19-20 4.17 5.040 0.870 1.743

20-21 4.16 4.570 0.410 1.333

21-22 4.16 4.057 0.490 1.823

22-23 4.16 5.400 1.240 0.000

23-24 4.16 1.086 3.074 3.270

Téng 100 100.000

Tir két qua tinh ta 14y tri s6 10n nhit trong cot nude con lai trong bé. Do
chinh 1 dung tich can diéu hoa trong bé chtra tinh bang (% Qngd)
1.5.2 Dai nuwdc:
1. Chire niing: Pai nudc 1a cong trinh dung dé diéu hoa luu lugng va ap luc
cho mang ludi cap nudc. Pai nudce con 1a 1 cong trinh kién triic vi ¢6 chiéu cao
va thé tich 16n.
Pai nudc duoc st dung trong truong hop hé théng cap nudc khong lién tuc

ngay dém hoic khi ngudn dién khong dam bao
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2. Yéu ciu co ban vé trang bi cho dai chira:
4

Hinh 1-5 : Trang bi cta dai chtra
1.Puong dng dan nudce vao va ra khoi dai
2. Puodng dng tran
3. Van xa can
4. Cot thu 161 chdng sét.

- Puong 6ng dan nudc vao va ra khoi dai: Puong 6ng ndy 1am chung cho ca
2 nhiém vu va c6 dudng kinh théng nhat tir trén xubng duéi. Puong kinh
xac dinh vao luu lugng lon nhat vao hodc ra khoi dai ( xac dinh béng dung
tich diéu hoa cta dai nudc)

Duong dan nudc vao dai bd tri ¢ phia trén, ¢ cao do muc nudc thiét ké cua
dai nuéc. Can lap dit van tu dong trong dai dé tu dong dong lai khi dai day
nuoc.

Puong dan nudc ra khoi dai lap dat van 1 chiéu dé cho nudc ra tir phia dudi.
C6 thé lip dat dudng 6ng ra va vao dai riéng.

- DPudng 6ng tran va dng xa cin:

Ong tran chon dudng kinh bang dudng kinh dan vao. Ong tran phai ¢ con

va xi phong dé chong con trung vao dai.
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Ong X4 can c6 van chin dé phuc vu thau rira bé theo dinh ky.

Ong tran va 6ng x4 cin ndi v6i mang ludi thoat nude ngoai phd.

Thudc bao hiéu muc nude.

Thang 1én xuéng dai nudc.

Thu 16i chdng sét.

. Céc loai két ciu dai nudc

Dai c6 dang hinh tru tron: bang bé tong toan khdi, chan dai dang hinh thap.
Loai dai nay c6 gid thanh xay dung cao, bién phap thi cong phurc tap.

Pai c6 dang hinh ndm: chan dai hinh try tron, duong kinh khong doi.

Dai nude hinh cau bang kim loai lip ghép. Bau dai dugc lap ghép tir nhidu

manh kim loai, chan dai béng thép hinh try tron.

. Xac dinh dung tich dai :
Dung tich dai xac dinh theo cong thirc
Wy=Wa + W ().
Trong do:
Wan: Dung tich diéu hoa dai (m?).

W, La lugng nudc ma dai phai cung cip chira chay, khi c6 chay

xay ra (cap du 10 phat) sau d6 luong nuée chita chay s& do tram bom cip II hay

lugng nudc chita chay dam nhi¢m (Theo 20 TCN 33 — 85. Tra phu luc 2, bang I)

* Xac dinh dung tich didu hoa dai (Wg,). Dung tich didu hoa dai

duogc xac dinh bang phuong phép lap bang.

Pé xac dinh Wy, ta dua vao ché do tiéu thu nude timg gio trong ngay cia

khu vue tinh toan, qua do ta chon ché d6 bom cta tram bom IL.

Lap bang xac dinh dung tich dai nudc nhu sau:
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BANG XAC PINH DUNG TiCH PIEU HOA PAI NUOC

BANG TIiNH DUNG TiCH DIEU HOA CUA DAI

Ché d tiéu | Ché do bom | Nwéc vao Nudc ra Nudc con lai
Gio thu cap II dai dai trong dai
%Qng.d %Qng.d % Qng.d %Qng.d %Qng.d
0-1 1.74 1.90 0.16 0.32
1-2 1.74 1.90 0.16 0.48
2-3 1.74 1.90 0.16 0.63
3-4 1.74 1.90 0.16 0.79
4-5 2.55 1.90 0.65 0.14
5-6 3.36 5.30 1.94 2.08
6-7 4.60 5.30 0.70 2.79
7-8 5.41 5.30 0.11 2.68
8-9 6.01 5.30 0.71 1.97
9-10 5.58 5.30 0.28 1.69
10-11 4.93 5.30 0.37 2.05
11-12 6.23 5.30 0.93 1.12
12-13 5.22 5.30 0.08 1.21
13-14 5.22 5.30 0.08 1.29
14-15 4.98 5.30 0.32 1.61
15-16 5.81 5.30 0.51 1.10
16-17 5.81 5.30 0.51 0.59
17-18 5.41 5.30 0.11 0.49
18-19 5.22 5.30 0.08 0.57
19-20 4.81 5.30 0.49 1.06
20-21 5.06 5.30 0.24 1.30
21-22 2.95 1.90 1.05 0.25
22-23 2.15 1.90 0.25 0.00
23-24 1.74 1.90 0.16 0.16
CONG 100.00 100.00 5.10 5.10
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